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sinre.  The erystalline residne was washed with 50 ml of MeOH
to vield 1.45 g (46.67) of colorless prisms, mp 286-288° dec.
The melting poiut was not raised by recrvstallization from
EtOH. Anal. (CuH N2Oy) C, H, N mnol wt: ealed, 230:
fonnd, 211 (osmometric measnrement on 1 0.091 1.3 <olution in
dioxane).

8-Methoxy-3,4,6,7-tetrahydro-1H,5H-azocin[4,5,6-cd]in-
dole (V).—~To a snspension of 638 mg of IV in 30 ml of THF wax
added gradnally 10 ml of a 1.0 37 solution of B,Hg in ‘THF (ice
eooling, stirring).  After standing for 1 day at room tempera-
ture, excess B.FHg was decomposed by the addition of 10 g of ice.
Evaporation under redinced pressure gave a B-containing ervstal-
line residne, mp 268-270° dec. Thix complex was refluxed on
axteam bath for 10 hrin 10 ml of IStOH coutaining 2 g of alkali.
After removal of the EtOH, the mixture was extracted three
times with A0-ml portions of hot (4Ig.  The combined extracts
were evaporated under reduced pressire and dissolved in 0.1 .V
HCl.  This solution was treated with a =mall amount of clar-
coal und filtered. 'To the clear filtrate wag added a 17 aqaeous
sohition of pieric acid. The insoluble microcrystalline yellow
picrate resulting was collected, washed (Hq)), and dried. ‘The
ernde picrate was extracted with 50 ml of hot MeOH, filtered,
and dried to yield 1.08 g, This material was suspended in a
mixtnre of 20 ml of 2.0 N HCI and 100 ml of EtOA¢ and shaken
with Gt to remove a small amount of plerie neid.  After addi-
tion of excess alkall, the H,O layer was extracted three times with
50 ml of hot benzene. The combined benzene extracts were dried
with KOH pellets and evaporated under rednced pressure to
vield 483 mg (R067) of colorlexs crystals, mp 152-153°  lle-
ervstallization from MeOII-H,O gave colorless prisms, mp 153
154°. Anal. (CisHigN.0) C, H, N,

Thie nuv spectrum revealed tvpical indole absorption, A\,
279 nm (e 6070), 289 (5010); the ir spectrum showed no car-
bonyl absorption.

5-Methoxy-1-acetyl-2,3-dihydropyrrolo[2,3-d]indole  (VI).- -
To 132 mg of melatonin (0.57 mmole, Regis Lot P3-581) and
0.32 ml of Et;N (2.28 mmoles, dried over KOH) in 25 ml of
CHyCly at —10° (ice-ucetone bhath) was added dropwise with
stirring over 20 min, 10 ml of n 0.084 A solution of -BuQC1

s=Adrenergic Blocking Agents. V.

Vol. 12

{Nutritional Biochem. Corp., Cleveland, Ohio) in ClLCL.
The reaction mixture was allowed to warm to 0° over 20 min.
A solation of 0.96 ml of 1.0 A7 NaOTL, dilnted to 8 ml with ale-
solute EtOM, was added dropwise with stiring a6 0° The
turbid soluiion was stirred for several minntes, then liliered to
afford a crop of nicerocrystalline material (81 mg after wasbing
and drying, 61,87 vield), mp 250° dec. Tle tsilica gel G, 47,
CILOH in CHCL) revealed very little dehvdromelatonin /¢
(.67, pink =pot with p-dimethviaminocinnamaldehyde spray) in
the filtraie. ‘The componnd was reerystallized from dicldoro-
ethune-hexane (o give material of mp 250-255° dee. After sub-
limation ¢(145-160°, high vacimm wmaterial of mp 235-260° was
obtained.  Biologieal assays were rnn nsing this material: nv,
Muay S18 nme Ce 20,800), 223 16,4000 Anad. (CeHENOL)
1t, N mol wt: ealed, 230; fonnd, parent peak (M *1vat wie 250
in the nuss spectrometer, with principal peaks av (85 M7
CHyCOd, 187 (M7 = CH,CO), 175 M+ — ClLCO - C1L3,
and 145 (M ¥ - C1,C0 — CHy — CO

Lightening Effects on Frog Skin.®---I'rog skin 1s removed and
lightened hy washing with several changes of Ringers solntion.
It is then darkened with a predetermined amonnt of MSIT (in
these experiments, 10 units of standard MSH). At 60 min the
lightening agent ix added, and the degree of lightening (increase
in reflectances is measured.  The data indicate that 0.01 o 0.02
mg of dehvdromelatonin (V1) hax approximately the sume
lightening serivity as 0.2 X 1077 g of melatonin; 0.2 X 1072
mg of dehvdromelatonin has very livtde lightening activity.

The total voliie of the bntfer, which contains the skin, i~ 20
ml. By dividing liese rmibers by 20 one gets tlie concentya-
tion of melatonin or dehvdromelatonin that produces ellective
reversal of MST durkening.  The experiments indieate thiar 0.1
and 0.2 mg of delivdromelatonin is as effective a lightening ageat
as 0.2 3 1078 me of melatonin: 1.2 X 1075 0.2 X 1074 and
0.2 x 1078 my of dehvdromelatonin have no lightening ceftfect

ol frog sk,

W) We are grendy tndebeed co DroJo MeGairve, Sebhaol of Melicme, Yale
U'niveraity, New Haven. Conn., for carryving odt tiese evaluation,.

1-Amino-3-(substituted phenoxy)-2-propanols
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Several 1-amino-3-(substituted phenoxy -2-propanols have been synthesized and tested against isoproterenol-

mduced tachycardia in anesthetized cats.

to that of the propranolol analogs described in part IT.1

Their g-adrenergic blocking activity proved in general to be similar

Structure-activity relationships are disenssed. Of

the compounds tested, i-isopropylamino-3-(3-methylphenoxy)-2-propanel was examined in detail in labora-

tory animals.

In our previous paper'® we described a series of 1-
amino-3-naphthoxy-2-propanols which possessed potent.
B-adrenergic blocking properties. We now report the
synthesis of a4 series of 1-amino-3-(substituted phenoxy)-
2-propanols, e

@—OCHZCHOHCHZNHRI
R

1

The biological evaluation of these compounds has
shown that the ability to antagonize the effects of
isoproterenol was widely spread over the series. From

(1) (a) A. F. Crowther and L. H, Smith, J. Med. Chem., 11, 1009 (1968);
h) A, F. Crowtlier, .. H. Smitl, and T. M. Wood, U. K. Patent 1,069,341
i1967); {(¢) A. F. Crowther, L. H. Smith, and T. M. Wood, U. K. Patent
1,060,345 (1967); (d) 13, J. Gilman and B, J. MeLoughlin, U. K. Patent
1,128,052 (1968): (e) BB. J. McLoughlin, U. K. Patent 1,123,258 (1068).

4 large number of campounds synthesized the m-tolvl
analog (IT) was selected for further evaluation. It
praved to be similar in potency to propranclal® in
antagonizing the effeets of isoproterenol in laboratory
animals.*  Ivaluation of this compound in man his

cm@ OCH,CHOHCH,NH-i-Pr

I

been reported by Hahnel.*

Chemistry.—The compounds were prepared in a
manner analogous to that for the 1-amino-3-naphthoxy-
2-propanols' using the 1,2-epoxy-3-(substituted phen-

2) Inderal®.
(3) R. G. Shanks aud T. M. Wood., Nature, 212, 88 {19661,
(4) J. Halmel, Z. Kretsleuflorsch., 85, 1023 (1966).
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oxy)propane or l-chloro-3-(substituted phenoxy)-2-
propanol with the appropriate amine.?

¢}

/A
@— OCH,CHCH,

R NG

it}
Q— OCH,CHOHCH,NHR,

R

v
/LlNHZ
Q- OCH,CHOHCH,(CI

R
\Y%

The epoxide III and chlorohydrin V intermediates
were used without purification in most cases. The
route via the epoxide (method A) was preferred when
the starting phenol contained a reactive group that
might have interfered at the final stage. As in our
previous work'® we surmised that the chloropropanols
(used in method B) in the presence of base lost HCI to
give the 1,2-epoxypropane. Confirmation that the
epoxide ring of 11T opened up in the manner indicated
was obtained when m-cresol condensed with 1-chloro-3-
t-butylamino-2-propanol® in the presence of base to give
the same compound (56, Table II) as that already
obtained by method A. An alternative method of

Q OH CICH,CHOHCH,NH.-t-Bu
CH;
Q—OCHZCHOHCHZNHAt-Bu

CH,3

preparation, sometimes useful when the substituent
attached to nitrogen was secondary, was the reductive
alkylation of the parent primary amine with a ketone,
H,, and Pt catalyst (method C). The over-all yields,
however, were generally lower than those obtained by
methods A and B. The oxazolidine VI was formed
when the amino alcohol (7, Table I) as the free base was
treated with formaldehyde in hot EtOH. Reaction of
the amino alcohol IT in AcOH with Ae,O gave the
acetate ester VII.

OCHZ?H_(IDHZ OCH,CHCH,NH-i-Pr
0 /N” I-Pr
Q/ it OCOCH,
OCH;, CH;
VI VII

Structure—Activity Relationships.—The results of the
biological tests are given in Tables I and II. The test
procedure was identical with that used in the pro-
pranolol series.” The effects of varying the propanol-

(5) (a) V. Petrow and O. Stephenson, J. Pharm. Pharmacol., § 359
(1953): (b) W. Bradley. J. Forrest, and O. Stephenson, J, Chem. Soc.. 1959
(1951); (¢) H. R. Ing and W. E. Ormerod, J. Pharmacol. Exptl, Therap.. 4.
21 (1952); (d) E. R. Marle, J. Chem. Soc., 101, 305 (1912).

(6) H. G. Eggert, W. Dietrich, and H. Rath, German Patent 1,010,971
(1957).

(7) J. W. Black and J. S. Stephenson, Lancet, 2, 311 (1962).
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amine side chain or the nuclear substituents are sum-
marized below.

In the l-amino-3-(2-ethylphenoxy)-2-propanol series
the activity was maximal when the amine residue was
secondary, bearing an alkyl group of three to four C
atoms branched at the a-carbon atom, e.g., -Pr, {-Bu,
and 2-hydroxy-1,1-dimethylethyl (3, 61, 63). Of the
unbranched alkyl members the n-Pr (60) compound
was moderately active. Activity fell sharply with the
unsaturated allyl group (62). The a-methylaralkyl
and arvloxyalkyl members (64-67) were moderately
active; this declined with 67. Tertiary amines were
not examined in great detail as they had proved less
potent than secondary amines in the propranolol
series.'* Of the three compounds examined, the N-
methyl-N-isopropyl compound (69) was quite active
but the others (79, 82) had low activity.

In the 1-isopropylamino-3-(substituted phenoxy)-2-
propanol series, high activity was obtained when the
benzene nucleus had a substituent in the 2 or 3 position.
Halogens, in general, in the 2 or 3 position conferred
very high activity (13, 14, 16-18), nitro compounds
were also highly active (23, 24), as were alkoxy (6-8),
hydroxy (21), aryl (31), and aryloxy (28, 29) deriva-
tives. Compounds with substituents in the 4 position,
in general, were not as active.

When there were two substituents in the nucleus,
occupation of the 3 and 5 positions appeared to give
maximal activity (39, 48). Trisubstituted compounds
were quite active (51, 52), but with five substituents
activity fell considerably (53, 54).

Few changes in the propanolamine side chain were
examined. The oxazolidine VI and the ester VII
paralleled in activity the corresponding derivatives in
the propranolol'® series, being less active than the
parent compounds. Both compounds were readily
hydrolyzed by dilute alkali to give the parent amino
alcohol.

Experimental Section®*

1-Isopropylamino-3-(3-methylphenoxy)-2-propanol (1)
(Method A).—1-Chloro-3-(3-methylphenoxy )-2-propanol® (2.0 g)
and 15 ml of i-PrNH, were heated together in a sealed vessel for
10 hr at 100°. The mixture was diluted with 50 ml of H,O,
acidified with concentrated HCl, and shaken with 50 ml of Et,0.
The acid phase was separated and basified with 11 & NaOH.
The solid was collected, dried, and recrystallized from petroleum
ether (bp 40-60°); yield 1.4 g (639,), mp 79°.

1-(3-Ethoxyphenoxy )-3-isopropylamino-2-propanol Oxalate (8)
(Method B).—1,2-Epoxy-3-(3-ethoxyphenoxy)propane!! (3.0 g)
and 25 ml of -PrNH, were heated together under reflux for 2 hr.
The mixture was evaporated to dryness and the residue was
stirred with 50 ml of 1 ¥ HCI and 50 ml] of Et;0. The acid phase
was basifled with 11 ¥ NaOH and extracted with 50 ml of Et.O.
The ether extract was dried (MgSO,) and added to excess
ethereal oxalic acid. The solid oxalate was collected and crystal-
lized (DMF); yield 1.3 g (289%), mp 155-156°.

1-Cyclopentylamino-3-(3-methylphenoxy )-2-propanol (Method
C).—1-Amino-3-(3-methylphenoxy )-2-propanol hydrochloride!®

(8) All melting points were taken using open capillaries and are uncor-
rected.

(9) Where analyses are indicated only by symbols of the elements, ana-
lytical results obtained for those elements were within +=0.49; of the theo-
retical values.

(10) H. Lefebvre, E. Levas, and E. Levas, Compt. Rend., 222, 1439 (1946).

(11) Prepared according to the method of ref 3a and used without puri-
fication.

(12) J. R. Merchant and A. 8. U. Choughuley, Current Sci. (India). 30.
99 (1961).
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Suhstituent,y
in ring A

3-Me

4-Me

2-Et

4=y
20H,CH--C1
2-()Me
3-OMe

B-0101

2-OF¢
2--BnQ)
2-1-Ch 10
2-OCH,CH==CH,
2-C1

3-C1

1-C1

3-Br

2-1

3-1¢

2.1,

3-( :1“:(

2-011

1-0O11

2-Nt),

3-NU),
4-COMe
2-0CH,CHCl,

2-0C1H,

3-0CsH,
2-0-(CeHyg-4-Me)
2-CH;
2-ClLCelI;
2-COCeH;-2-0OMe
2-8-Celd,

2-1-Bn-5-Me
3,5-(0M e

2,5-10Ne)y
A--B1-4-0Me

4-C1-3,5-Me,
205,4,05,6-C1,
2,4,6-Bri=3,5-Mes

Tasue 1

- ISOTROFYLAMING=-3-(SUBSTITUTED PHENONY J»2-1101 A NOLS

(_»(:1{._,( HOHCH, N Hei- Py

M
o0
79

121-122
01--92
66-67

170180

107--109
8283
7273

1Ho--130
K7--SN
N3-NO
77
o710
N8N
NS-K9)
99100
94-95
31
Nt
7678

135-156

207208

167165

157158

FHO- 11

S8

152155
180-191

120122
HEO-121
117-119
H7-68
106107
(KA}

148-149
108-109
SH-NT
175-170
149 150

0L 97
N3
124--12)
117118
119
165-166
114-115
142
127128
145

Crysto solvent

Petr ether (40-60°)

ELOH-EtOAc¢
Cyclohexane

Petr ether (60-50°)

IOH-LtOAe
11tOAC
Cyelohexane
Cvelohexane

DMF

Petr ether (60-50°)
Petr ether (60-%0°)

Petr ether (30-100°)

Petr ether (60--80°)
Cyeclohexane

Petr ether (60-50°1

Cyclohexane
Cycohexane
Cyelohexane
C'velohexane
Cyeclohexane
15O A eI O)
11,0
ICOH-FLOAC
11,0

HtOAC
Cyelohexane
IO Ae

n-BatAe

121OA¢

FAOAe
1IStOAe-150)
Cyclohexane
EtOAc

n-PrOH

2 N HCI

Petr ether (60-50°)
Petr ether (60-80°)
Petr ether (60--50°)
1KtOH-EtOAc
Cyclohexane

Petr ether (60-50°)
tOH-EtOAe
ErOH-EtOAe

Petr ether (60-~0°1
Petr ether (100~
120°)
Cyeclohexane
Cyclohexane
Cyvelohexane
Cyeclohexane
Cyelohexane
EtOH-EtOAe
Cyelohexane
Cvelohexane
Cyelohexaue
Cvelohexane

N ealed, 5235 foand, LS.

Iommola?

CiHauNO,
CiHaNO,- H(
(,‘13}'{21:\’( )3

CeHaNO:

CrallesN Oy - 0.5C 10,
CHaNO, - HO

( ‘131{31‘\:( )::

CHn N Oy

("141‘133N()3 '(’.v—l(,‘: 1 lg( )v(
Cr:HusNQy

CreHaNO;

CraHasNOxy

(,‘1;}{23‘1\'( );("
CpHisCINGD,
CpHCING,
CreHisCINO.
(,‘19}{1381‘1\’( )-J
(fI:ngIN( )3
CuHiENO,
CrHFaNy
CuHsFNO, - 0.00011,0),
(jlgl’{wx( )y ( ‘rﬁl{;(:\‘.‘{(,):
eHNOg - HO
NGOy Call N0,
A H N, 0,

T Ha N,
TeHCLE, N O3 CL

G HENO; 05004 H0!

—-

—~ o~~~

-

CLHzNO;- T1CL-0.51L,0

CisHuNOs- HCL 0.5H.0

CyHyNO;- HCL

(,"Ist;;N()g

CleHyNOg - HCL- 0,550

("QOH%N(L - (,‘zH:(,h

CisHasNOS - 1O RO

("1411331\7()3

CisHas N O,

CraHyN Oy

(k’l4}I:,‘yN()g . “( ?1

CrsHuaN O,

CHaNO:

CITII!‘./N();" HCI

CrHuNO, - 0.5C, 1,0, -
0.5H0

CraHasNOy

CrHaoNO;

CollCLNO,
CHrCLN O,
Cell;CLNO,
(;12}{170131\’()3
CuHyCINO:
CuHyCINO,-HCL
CoHCLN Oy
L CINO,
C10CLNO,

e HyeBraNO,
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L-AMINO-3-(SUBSTI''UTED PIENOXY )-2-PROPANOLS

-~ Rl
OCH,CHOHCH,N
SR

%
inhib of
1sopro-
terenol-

Dose, induced

Substituents Method ug kg tacliy-

No. in ring A R Ra Mp, °C Crystn solvent Formula® of prepn min cardia
hh 3-Me H n-Pr 86-87 Petr ether (60-30°) CiHy NO, A 40 53
h6 3-Me H -Bn 204-205 14tOTH--EtOAc C1H2:N O, - 0.5C, 11,04 AD 5 5)
57 3-Me 11 CH(Me)CiHis-n 110-120 tOAc C1oHuNO,-HCL > 20 44
58 3-Me H CMe,CH,OH 86-87 EtOH-H,0 CullN0O;-0.5CH,04 A b} 48
59 3-Me H CH(Me)(CH,);Csll; 148-154 ItOH-TstOAc CaoHyNO,-HCI B 25 81
60 2-Et 1t n-Pr 77-79 Petr ether (60-80°) C1HyNO, B 10 63
61 2-Et H t-Bu 174-176 -PrOH-11,0 CrsHasN Oy - G0, B 2.5 S2
62 2-E¢ H CI,CH==CH, 165-167 +-PrOII-11,0 C1HaNO:- CH,04 B 40) 60
63 2-Bt It CMe,CH,OIT 160-162 dec -PrOH Cy,I15;NO;-0.5C. H,04 B 2.5 48
64 2-Et H CI(Me)(CH,).CeHj5 105-106 n-BuOAc Co1HagN Oy - G110, - B 10 75

0.511,0
63 2-Tot H CH(Me)CH,OCell5 100-101 Cyclohexane CyHaNO; B 10 71
66 2-Kt I CH(Me)CIH.CH,- 114-116 EtOAc-Et0) CpH;yCINO,- HCI- H,O B 10 48
CsH,Cl-p
67 2-Et 11 CH(Me)CH,CsH4- 154-156 +-PrOH Co111,NO;- HCI B 20 47
OMe-p

68 3-OMe I n-Pr 146-148 LtO-ItOAc CiHy NO;3- C.H,04 A 10 50
69 3-OMe CH; t-Pr 99-100 EtOH-I1.O C1aHy;N Oy - C6lI;N304 A 5 43
70 2-0OLst H t-Bu 95-99 Xylene CI1,:N O, - CoHL0, A 2.5 72
71 2-0OEt H n-Pr 86 -87 Petr ether (80-100°) C1aHy3NO; A 10 60
72 2-0OEt H <:| 87-88 Petr ether (60-80°) CisH2NO; A 25 72
73 2-0kt It Me 91-93 Petr ether (80-100°) CiH o) NO; B 25 56
74 2-0Et H CMe:CH,OIT 8688 n~-BnOAe CisI1NO,- HCH B 2.5 50
75 2-0CH,CH=CH, H t-Bu 105-106 [tOAc CisHasNO;- Co11,04 B ) 67
76 2~Oﬂ H <:| 186-187 EtOH CioH20NO3-0.5C,H,O4 A 10 47
77 3,5-Me, H CH,;CH==CH, 67-69 Petr ether (40-60°) Sl HyNO, B 50 38
78 3,5-Me, 131 CH(Me)(CH,):Csl 15 139-142 KtOAc Cp HygNO,- HCL 13 1 65
79 3,5-Me. CH,CH==CH, CH,CH=CI1, 113-114 LtOAc CyHNO, - CHo0,4 B 100 46
80 2,3-Cly el sec-1Bu 159 EtOH-EtOAc Ci3HyCLNO,- HCI A 10 68
81 2,5-Cly H n-Pr 126-127 Cyclohexane Cull:CLNO, A 20) 50
82 2,5-Cl N<:> 171-172 EtOT-EtOAc CuulLsCLNO, - HCI A 20 52
83 4-Cl-3-Me H CMe,CI1;,OH 192 EtOH-H,0O CuIl»CINO;-0.5C.11,0, A 20 40

s All compounds were analvzed for C, H, N.

6OGT ATy
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(109 g, 0.005 mole), 0.84 g (0.01 mole) of eyclopentanone, 0.1 g of
’tOy, and 50 ml of EtOH were shaken under H, at room tempera-
(nre and atmospheric pressure until the uptake of T, censed.
‘I'he mixtnre was then filtered and evaporated. The residne was
stirred with 50 ml of 2 &' HCland 50 ml of FtwO.  The acid phase
wis basified with 11 N NaOH and extracted twice with 25 ml of
15:0.  The combined extrac(s were dried (MgS80,) and evapo-
rated to dryness and the residne was erystallized from petrolenm
ether (bp 60-80°): vield 0.3 g (23¢,% mp SO -81° .inal
(CsHuNOy) C, L N

1-t-Butylamino-3-{3-methylphenoxy )-2-propanol Oxalate (56)
{Method D).--A mixture of .54 g (0.005 mole) of m-cresol,
1O g (0.005 mole) of 1-t-bueylamino-3-chloro-2-propanol hydro-
chloride,® 0.6 g (0.015 mole) of NaO1, 20 ml of EtOH, aud 1 ml of
1.0 was heated in a sealed vessel at 100° for 10 hr, The mixture
was evaporated to dryness and stirred with 20 ml of 2.V HCL and
25 ml of Et,0.  The acid phase was basified with 11 A& NaOH and
filtered, and the solid residine was washed (I11L,0) and dried.  The
dried prodiret was dissolved in 150 and etherenl oxalic aeid was
added to pH 1 to give the oxalate, yvield 0.15 g (10¢0), mp and
mimnp 205-206°, and ir trace identical with that of 56 prepared hy
method A.

3-Isopropyl-53-(3-methoxyphenoxymethyl)oxazolidine Hydro-
gen Oxalate (VI).—A mixture of 0.25 g of l-isopropylamino-3-
(3-methoxyphenoxy)-2-propanol (7), 20 ml of IStOH, and 1 ml of
407 formalin was leated under reflux for t8 i, The niuxture
was evaporated under reduced pressnre and the residine was
dissolved in 25 ml of EtOAc and added to an excess of ethereal
oxalic aeid.  The mixture was filtered and the solid residue wax
recrystallized (BtOAces; vield 0.1 g £3047), mp 985-100° Apal.
(CrHuNO;-CoH,04) C, H, N,

Hydrolysis of VI.-—The oxazolidine hydrogen oxalate V1
(25 mg) and 2.5 ml of 2 N NaOH were kept at room temperatnre
for 4 hir, and the mixture was extracted with 20 ml of Et.Q. The
dried ether extract was evaporated and the residne was crystal-
lized (eyelohexane) to give 7, mp and mmp 72-73°.

B=-Adrenergic Blocking Agents.
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1-Isopropylaminomethyl-2-(3-methylphenoxy Jethyl Acetate
Hydrochloride (VII).-——A mixture of 2.2 g of l-isopropylamine--
{3-methviphenoxy)-2-propanol (1), 10 ml of AcOH, and 2 ml ot
A was kept ar room temperature for I8 hr. Iee was then
added and the mixture was basified (N1LO11, <p gr 0.8%1 and
shaken with 50 ml of Its0. The ethereal phase was dried
(MgsUy) und acidified with ethereal 11CL The mixture was
filtered and the solid residue was washed with 1160 and eryvstal-
lized {1neO-Cdlgis vield 0.8 ¢ 379, mp 180 -132°, ir ester
carbonyl hand at 1740 em- 0 dnad. (Crdls N O HCT G H N
Hydrolysis of VIL.- A solution of 0.5 g of VIl in I mlof 2 N
NaOlland 10 mlof MeOIT was kep( at room temperature for 4 e
The mixture was evaporated todryness aud shaken with 6 ml of
N AcOH and 10 ml of K60, The acid phase was busitied with 2
NONaOIT and extravted with 150, The extract was dried
M=) and aeidified wich echerend T1CL to give la, mp and nunp
122 242,

1 -(4-Benzyloxyphenoxy )-3-isopropylamino-2-propanol. - A
mixtnre of 20,0 g of p-henzyloxyphenol, 11.6 ml of epichlorohy-
drin, 4.8 g of NaO1ll, and 100 ml of HLO was stivred at room tem-
peratre for 18 Tir. ‘The mixture was extracted twice with 50 ml
of CHCL. The combined dried (Mgs0y) extricts were evapo-
rated nnd the residne was refluxed for 2 hr witl 50 ml of i~-PrNTL.
The mixtire was then evuporated to dryvness, stirred with 100 1l
of 2N 1THCL and washed twice with 50 ml of B0, The acd
plise was basified with 11 .V NaO1T and the mixture was filtered.
The =olid residne was washed with 1.0, dried, and recrystallized
feyvidohexane t: vield 9.0 g (2973, mp 100-101° Apd. -
1 NOG 1, N O ealed, 72045 fonud 714,

1-(4-Hydroxyphenoxy )-3-isopropylamino-2-propanol Hydro-
chloride (22) (Method E).-A mixture of 3.0 g of 1-(4-benzyloxy-
phenoxyi-3-isopropylamine-2-propanocl, 0.t g of 507 Pd-C, 40 il
of 1HOTL, aud L ml of concentrated HCl was shaken nuder Hy at
roont temperature and atmospherie pressure until the nprake of
I, censed.  The mixtire was then filtered and evaporated. ‘The
rexidne was ervstallized (EtOT-1510A¢); wmp 167 168°.

VI. Pronethalol and Propranolol

Analogs with Alkyl Substituents in the Alkanol Side Chain

R. Howg
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Analogs of pronethalol (20) and propranolol (21) with substituents in the aminoalkanel side ¢hain have been

svithesized.

Adreunergic g-receptor blocking potency was generally rediced by snbstituting in the side chain.

The erythro isomer of 2-isopropylamino-1-(2-naphthyl)-1-propanol was three times more potent than the threo

1somer,

Ethyl 2-amino-3-(ethoxyearbonylmethylamino)}-3-(2-naphthyl)propionate (27) and 3-ethoxyvearbonyl-

2-(2-naphthyl)piperazin-3-one (28), obtained as by-products, were formed by self-condensation of the azo-
methine derived from 2-naphthaldehyde and glycine ethyl ester.

In the course of our synthetic program! on g-adrener-
gie blocking agents the analogs of prouethalol® (20) and

CH(OH)CH,NH-/-Pr
“OO 1 pa
20

OCH.CH(OH)CH,NH--Pr
d 3 [

0

(1) (a) Part 1: R. Howe, A. I". Crowther, J. 8. Stephenson, B. 8. Rao. and
I. H. Smitlt, J. Med. Chem., 11, 1000 (1968); (b) part I1; A, F. Crowtlier
and L. H. Smith, 7bid., 11, 1009 (1968); (¢) part III: R, Howe aud B. 8.
Rao., ibid., 11, 1118 (1968); (d) part 1V: R. lHowe, BB. J. MecLoaghlin,
13. 8. Rao, L. L. Smitl, and M. S. Choduekar, 1bid., 12, 452 (1969); (¢)
part. Vi A, F, Crowther, D. J. Gilman, 13. J. MclLoaghlin, L. H. Siaith,
R. W. Turner, and T. M. Wood, ibid., 12, 638 (1969).

(2) Alderlin®.

21

propranolol® (21) deseribed in Table I have been pre-
pared. The pronethalol analogs have methyl, ethyl, or
ethoxyearbonyl substituents in the aminoethanol side
chain, and the propranolol analogs have methyl substit-
uents in the aminohydroxypropoxy side chaiu.

When a methyl group is substituted on C-2 of the
pronethalol side chain, erythro and threo forms of the
compound are possible, corresponding in stereochemis-
try with ephedrine and y-ephedrine, respectively. The
erythro form 3 was prepared by catalytic reductive
alkylation'® of 2-(2-hydroxyiminopropiouyhnaphtha-
lene* (22), a method which in the norephedrine series
gave predominantly the erythro form.> The (hAreo
isomer 5 was prepared from the bromohydrin 23 and

3) luderal¥,

t41 W. II. Hartang, J. . Munel, atnd 1. 8. Crossley, J. dw, Cher S
57, 1091 (1933).

(3) W. H. Hartung and J, Q. Munch, ibid., 51, 2264 (1929).
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