1000

the product, ag deseribed for 1V, vielded 2 g of viscons oil.
Column chromatography of this oil (colummn: 20 X 2 cm,
Florisil, Tisher, $60-100 mesh, Fit:0 2000 ml) vielded 1.4 g of a
waxy solid, mp 105-104°  (fractions 3001500 mll.  Andal.
{(Canl 1y NCoy C, 1T, N
15-5,9,10-H-5-(3,4,5-Trimethoxybenzamido)-2-methyldeca-
hydroisoquinoline (VI). A solution of ¢5-5,9, 10-1T-3-ncetamido-
2-niethyldecnhy droisoquinoline (VI (R0 g) and concentrated
TS0 (8.0 mly in 1O (1000 ml) was refluxed 24 e, The sohiion
was coneentrated, made basie with NaOT, and extracted with
D). The LitaO solution was dried { Na.SOQy) aud concentrated
to vield 616 g of ¢5-5,9, 10-1-5-nuino-2-met hyldecahvdroiso-
quinohiue. A solrion of thix amine (3.0 g) in anhydrons Cylle
aud 3,4,5-trimethoxybenzoyvt ehloride ¢5.0 g) in anhvdrons Cyll
wis retluxed 24 hrwith the additien of anhvdrons K1TCO, (1.0 g).
The crysialline produet was collected by filtration and then re-
crystallized Trom GO to vield 5.90 g, mp 218.0-218.5°, Lix-
autination of the ir spectra of this amide showel 1C to be con-
sistent with the proposed strneture.  Au analytical sample melted
At 2I80-2185°0 Anal. (CyllepN:00 C, 1, N
feuns=9,10-1-3-H-5-(3,4,5-Trimethoxybenzamido )-2-methy!-
decahydroisoquinoline (VIIL- -A =olution of fiens=0,10-1-3-1-5-
acetianndo-2-methy ldecnhvdroi=aquinoline (1N €30 g) and con-

3-Adrenergiec Blocking Agents. 1.
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Val 11

centrated eSOy (7.6 wml) i O (700 wl) was retlixed 144 b
T'he solution was concentrated, made basic with NaOT, aud
extracted with 19,0, The 190 solution was dried over NaaS0.
and concentrated to vield 2.0 g of feons-4, 10-125-1-5mmmino-2-
methyldecahydroisoquinohune. A solntion of thix suue 12,0 g9
i rathvdrons Calls was (reated with 3,4,5-trintethoxybenzovt
chloride 135 gi v » manner hike that deseribed above Tor the
preparation of VI. The preeipitated amide wag wolated sinnlarly
and reerystallized from FAOH-100 to yvield 2.5 g of VI wyp
217.0-210.0° The ir spectra of this mmide was consistenr with
the proposed structure.  An analytical smnple welted ar 2170
210.0° map 1942047 VIT and VI e (C NGO
¢, N
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Pronethalol and Related N-Alkyl

and N-Aralkyl Derivatives of 2-Amino-1-(2-naphthyl)ethanol

R. Hows, A. I'. ('rowraer, J. 8. SrerHEssoN, B. 8. Rao, and L. H. Syrrn

Inepecial Chendeal frdiasteres Lid., Phenueculicols Division, deeleg Paek, M aeclesfield, Cheshire, Englad

Decotved Jannaey 9, 1068

A seriex of 76 N-substitnted derivatives of 2-amino- 1-(2-naphthylethanol t 1) has been prepared by a variety

of methods.

Oue nierber of the series, pronethalol (5), was of some inferest clinically ws 4 g-ndrenergic hlock-
ing agent but wns found 1o canse thymice tumors after prolonged adminisiration to mice.

Strucetare—aceiivity

relationships v this series of g-adrenergic blocking ngents resewble those previonsly reporied for the isopro-

terenol series of g-mimetic agents.

For the past few yvears we lnve devoted considerable
cffort to the scarch for compounds possessing potett
g-ndrenergic blocking activity which would not also
give rise to B-svnpathomimetic  cffeets.  1-(3.4-1h-
cldorophenyl)-2-isopropylatninoethauol (DCHY (72) is
unsatisfactory i the latter respect since for example
it 13 capable of causing a marked increase it heart rate
i the anesthetizod eat.® At au carly stage in our pro-
gram  2-isopropylamino-1-(2-naphthyDethanol  (pro-
netlalol,? 5) was synthesized! and found {o meet to o
large extent the criteria laid down at that time.® It
proved climcally effeetive iu the treatment of angiiw of

¢l N—CH(OH) CHNHCH(CH,):
QN

72
= [ S—CH(OH) CH:NHCH (CHa)
NS —

5

clfort and various tvpes of cardiac awrrhythmias,® and
it the muanagement of pheochromoeytom:n,” but was

1) Co o Powelt and 1. 1. Slacee, J. Mhaoosacad. Exptl, Thecap., 122, 480
(1958).

(2) J. W. Black and 1. 8. Steplhonson, Luwcet, 3, 311 (1962).

3) Alderlin®.

H 1.2 Rrepbeuson, Briosh Patebt 9U9,357 (1462).

3 GooAL 00 Alleyue, C. L0 Diekinson, AL C. Dornborse, R M. Falioy,
I G Green, o DL Hil, P Hors, D0 RL Laarence, T Pitkingeon, B N O
P'ricbard, B, Robinson, and M. L. Roseolccin, Bt Aed, J., 1226 c1UBi:

61T PP Stoek and NL Dalel dod 12350 (16133,

(7Y N CL Dornhwoese pad D) R Lacacenee, g, 1250 (106340,

subsequently found to eause thivmie tumors after pro-
longed adrninistration to mice.*

We report here the syuthesis of pronethalol (5) and a
series of 75 related N-alleyl and N-rvallkyl derivatives
of 2-amino-1-(2-naphthyl)ethanol (1) (see Table I).*
Many methods of synthesis were used for prouethalol
and the more tseful ones (methods A-H), given ta the
Iixperimental Sectinn, were applied to the synthesis of
anadogs.

A few compotinds were made by the route:  RCO-
CHLBr + R'R*NH — RCOCH,NR'R* - RCH(OH)-
CHLNR'R®, where B = 2-naphthyl (throughout this
paper), RY = H, alkyl, or aralkyl, and R* = allkyi or
aralkyl,

T'his method Ttts previously heen used by linediata
attd Dav for the preparation of compouds 2, 3, 6. 37.
39, 41, aud 45, No geuerally applieable conditions
were found for the preparation and isolation ol e
intermediate amino ketottes;  each eompountd required
specifie couditions.  Catalytic reduction of the amino
ketone (method A) guve an almost quantitative vield
of the corresponding amino aleohol, aitd reduction by
NaBH, (method B) was effective and counvenient.
Reduction of i=opropylaminomethyl 2-naphthyl ketone
(73) with LiAlHy gave § but reduction with aluminum

(8 (a) S, .0 Mewek avd 1 AL Bold, Proe. Kuropeds See. Deug Tor,
1 1th, Cambridge, Englusd, July 1964, 30 (1964); () R. Hlowe, Vature, 207,
594 (19651,

A AL Crawiher, R Howes o Lo 1L Soeith, Brivlsh Patenc 1,005,025
U655,

Py U TomediscGe owd v 10 Doy S Org. Chem,, B, 512 (101D
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isopropoxide in i-PrOH presumably proceeded bimolec-
ularly to give an intermediate @,5-diamine 74, which, by
elimination of isopropylamine, gave the pyrrolidine 75.

R R R R
HO: EOH HO: OH
CH(CHzy)2 CH(CHgy):

CH(CHj)2
74 75

Reduction of bromomethyl 2-naphthyl ketone with
NaBH, gave the bromohydrin 76, which with ethanolic
KOH gave the epoxide 77. Treatment of the epoxide or
the bromohydrin (which with base forms the epoxide)
with, for example, isopropylamine (method C) gave a
mixture of 5 and its position isomer 78, in the ratio 4:1.
These particular compounds were separated by frac-
tional crystallization. In the case of 2, 10, 18, 32, 37,
and 42, also made solely by this route, no special search
was made for the primary alcohol isomers. Compounds
10 and 18 were later shown by nmr to be free from the
position isomers.

0O
, VRN
RCH(OH)CH,Br —» RCH—CH; —>
76 77
RCH(OH)CH,NHCH(CHj;), + RCH{NHCH(CH;),|CH:OH
5 78
(!)COPh
RCHCH,Br
79

The action of isopropylamine on the benzoate of the
bromohydrin 79 was studied in an attempt to replace
the bromine atom by the isopropylamino group directly,
without the intermediate formation of the epoxide, thus
eliminating the possibility of formation of 78. The
bromine atom in the benzoate 79 was relatively inert to
attack by isopropylamine. Under forcing conditions 5
could be obtained, but none of its O-benzoyl derivative
was detected. The reaction probably proceeded via the
epoxide after initial aminolysis of the benzoyl group.

A useful intermediate in the synthesis of 5 and re-
lated N-substituted derivatives was 2-amino~1-(2-
naphthyl)ethanol (1), which was conveniently prepared
by reduction of aminomethyl 2-naphthyl ketone 80
with NaBH,. Reductive alkylation of 1 with an alde-
hyvde or ketone was carried out using either Pt-H,
(method D) or NaBH, (method E) as reducing agent.
Use of methyl vinyl ketone as alkylating agent in
method E gave the tertiary amine 44 and not the second-
ary amine 26; the reaction had proceeded by addition
of 1 to 2 moles of the unsaturated ketone and subsequent
reduction of the carbonyl groups. The dimethylamino
analog 39 was obtained by reductive alkylation of 1
with formaldehyde and formic acid.'* Aminomethyl
2-naphthyl ketone (80) was also reductively alkylated
with acetone by methods D and E to give pronethalol
(5).

The amino alecohol 1 and the amino ketone 80 are
probable intermediates in several preparative methods
which follow. The route shown below suffers from the
disadvantage that the intermediate 2-hydroxyimino-
acetylnaphthalene 81 can not be obtained in good yield.
The preparation of 81, mp 93-94°, in 309, vield by the

(11 11. T. Clarke, H. A, Gillespie, and 8. Z. Welsshaus, J. Am. Chem.
Soc., 88, 4571 (1933).
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R>co

RCOCH; —> RCOCH=NOH —;? RCH(OIT)CH,NRIR?
t—He

81

action of amyl nitrite on 2-acetonaphthone under basic
conditions has previously been described.!? Repeated
experiments, under similar and slightly modified condi-
tions, have given yields of about 209, of pure product,
mp 105°. 2-Naphthoic acid, a further product of the
reaction, is formed even under carefully controlled
conditions, and is not readily separated from the desired
product by fractional crvstallization. Separation is
best achieved by adjusting the pH of an aqueous alka-
line solution of the mixture (pH 11) to pH 7.5 when 2-
hydroxyiminoacetylnaphthalene, the weaker acid, is
precipitated. At pH 4.5, 2-naphthoic acid separates.

The reaction between amyl nitrite and 2-acetonaph-
thone in the presence of HCI has been investigated.
In one experiment, in which a large amount of HCI was
used, 2-naphthoic acid was the only product. With
catalytic amounts of HCl a mixture of the hydroxy-
iminomethyl ketone 81 and 2-naphthoic acid was ob-
tained from which 81 was separated in 219 yield.
Slater'® has pointed out that ketones of the type
PhCOCHj; are sensitive to excess HCI during isonitrosa-
tion, whereas those of tvpe PhCOCH,CH; are reason-
ably stable.

The reduction of hydroxyiminomethy! ketones to
$-amino alcohols is well known.'* When the catalytic
reduction of 81 was carried out with a Pt catalyst in the
presence of an excess of a ketone (method F) the inter-
mediate amino alcohol (or amino ketone) was reduc-
tively alkylated ¢n situ to give the N-alkyl derivative.!s
When an aldehyde was used to provide the alkyl group
it was necessary to use only 1 molar equiv if & mono-N-
alkyl derivative (e.g., 7) was required; with excess
aldehyde an N,N-dialkyl derivative (e.y., 43) was
obtained.

Four methods used for the preparation of pron-
ethalol involve reductive alkylation of the amino alecohol
1 (or the amino ketone 80) formed <n situ from (a)
2-naphthaldehyde cyanhydrin, (b) 2-naphthoyl eyanide,
(c) azidomethyl 2-naphthyl ketone, and (d) diazo-
methyl 2-naphthyl ketone.'* In each case reduction in
glacial acetic acid solution in the presence of excess
acetone using a 209, Pd-C catalyst gave 5 in about
209, yield.

The method of Fodor and Kovacs!” has been applied
and extended to the synthesis of pronethalol analogs.'®
2-Naphthylglyoxal hydrate (82), previously prepared by
SeO, oxidation of 2-acetonaphthone,'® was conveniently

RCOCHO-H,0 + (CH;),CHNH, —>
82

[RCOCH=NCH(CH;); —> RCOCH,NHCH(CH,),] ~—>
83 73

RCH(OH)CH.NHCH(CHs).
5

(12) B. B. Day and S. Rajagopalan, Arch. Pharm., 377, 385 (1939).

(13) W. K. Slater, J. Chem. Soc., 587 (1920).

(14) Methoden der Organischen Chemie, Stickstoffe Verbindungen II,
Houben-Weyt, p. 508.

(15) R. Howe, British Patent 953,010 (1964).

(16) R. Howe, Britisli Patent 991,203 (1965).

(17} G. Fodor and O. Kovacs, J. Am. Chem. Soc., T1, 1045 (1949).

118 R. Howe, Britisi Patent 1,005,024 11965).

(19 L. N. Goldyrev and 1. Ya. Postovskii, J. Gen. Chem. USSR, 10,
30 (19401 Chem. Abstr., 34, 4732 (1940).
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N-SUBSTITUTED 2-AMINGO--(2-NAPHTHYL)ETHANGLS

I

CH;,
CHaCLly
(CHy)Cly

CII(CHy),

((:]l 1)30 | I,’;
CH.CH(CH;3).

CH(CHCHLCH;

( fl;(,'”:s b

[CTLCH
CHCHL)C )L
CI(CHClg),
CH(CLHL)CTI(CH),
CH(CIH)C(CTHL),
CH(CILCH; X CHypClL
CI{CIT X CHL)CII,
(CL),CI,
CHLCILOTL
ClHIICHL)CIL0TT
CH(CH.CHy)CILO
CIKCHL)CH(OIDCIE
C(C).CILON
C(CILOH LCIH;
CH.CIH=CIL
CTLCH==CTICH,
CIH(CH)CH=CIT,

CILCH=C{CHNCH ) ClT==C(Cl 5

CIH(CH)CHLCOWCHLCH;
CH(CII;)CHL.COLN

(CIL)SCT,
(CTLN(CIRC H )
CCHON(CH)

CHOCH U CIT N (C b

/TN
Cil.i N O
Nt
1
--<Q

Clly
Clly

CH(CHa)

CH,CH,

CH(CH;),
CH.CH(CH;)»
(CH,),CH(OH)CH,

~CHyCHCH.CHCIT,-

H
H
I
1

CsH;
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{CH)Cl T
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Form
Bise
Base
H.‘(h(‘
Base
e

Bise

HC
HBr
Base
Base
1T
Bise
el
Base
Bise
HC
Buxsce
)
Biwe
!
¢
HC
Bise
Buse
Bise
Biaxe
Base
Baxe
Base
Base
Baxc
HCL

Bise
Amine wed

Bise

Base

Bis hvdrogen
oxilate

20
I}-’l.\‘('
Bise
Base
I B

13isc

Piimer

e
e
¢
Base
HCI

Hnet

Base
Base
Base
Bise
I
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Crystn
solvent?

EtOAc

Et,0

EtOAc

EtOAc

EtOH + Et,0
EtOAc

MeOH + EtOAc
Me,CO + [0
EtOAc

P (60)

MeOH + Me,CO
P (60)

MeOH + EtOAc
EtOAc

H

MeOH + EtOAc
P (40)

MeOH + EtOAc
P (60)

MeOH + EtOAc
MeOH + EtOAc
MeOH + EtOAc
CHCl;

EtOAc

EtOAc

EtOAc

EtOAc

EtOAc

P (60)

EtOAc

EtOAc + P (40)
MeOH + EtOAc

EtOAc + P (40)
H.0

EtOAc
EtOAc + P (40)
EtOH

MeOH + EtOAc
EtOAc

EtOAc
P (60)
11,0

P (40)

P (10)

MeOH + EtOAc
MeOH + EtOAc
MeOH + EtOAc
P (40)

MeOH + EtOAc

MeOH + Et,0
EtOAc + P (40)
EtOAc

EtOAc

EtOAc

MeOH + EtOAc

Mp. °C,
of amine
or salt

118
994
110-111¢
98-99
192-193
107

184
177-179
947/
95-96
200-201
82-83
155-156
129-130
90
146-147
74-75
204-205
89-90
131-132
142-143
230-231
123-124
125-127
121-122
100-101
119-120
112-113
98-99
121-122
96-97
162-163

73-74
230-231

70-80
6R-69
170-172

176-177
94-95
108-109
103-104
218-219«

72-73

3758

177-178
142s

160-161
62-63

137-138

212-213»
76-77
134-135°
111-112%
136-137
239-240

B-ADRENERGIC BLOCKING AGENTS,

Formula

Ci:Hi:NO
CiHuNO
CleQNO
C;:HyoCINO
Clant\TO

C;:HpoCINO
C15H20B]“NO
CisHaNO
CisHuNO
CisHCINO
CisHaXNO
ClstzclNO
CisHaNO
CyHysNO
CiyHCINO
CirHasNO
C;H,CINO
CisHasNO
ClgHnglNO
CuHyuCINO
022H34CINO
CH;zNO,
CisH1sN O,
CisHaNO,
CisHuaNO,
CisHaNO,
CisHauNO;
Ci:Hi:NO
CisHisNO
CisH1:NO
CyuHCINO

CISH%NOs
ClGH19N03

CiHaNOS
CISHZGNZO
CﬂHngzOg N H?O

ClgHgsclzNQO
CIQHZGNZOZ

Ci:Hi:NO
CI7H21NO
ClgH24BI‘t\TO

CisH2sNO

CuHiNO
C1sHyCINO
C;sHyCINO
CyHysNO
CyHyCINOs
CisH;;NO
CyoHuyNO

CZiH%NO
Cz[H24ClNO

Analyses
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Z
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mMENTEEmZT oM.y,
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—

z 2 4

QuvazQZ

—
—
=

A

Z

w

oNoloNoloRololoRoNeRoJo ol oRoNe RO Ne!

a
v

o¥e
'z,

z

[¢2]

Z 4

m Imm HEnmZooEmEm
Z

ok

e
2
Q

H, Cl, N; Cr
C, H,N

C, H N
C, H, N
C, H N

C H N

C, 1, N
C, H, Cl, N
C, H,CLN
C, H, N
C. H,CL, N

4

Qoo o
mmm o

8uzz
2

I
Infusion %%
rate, change In
ug/kg/min heart rate
400 +7
400 —10
100 -9
400 —24
50 —15
100 —16
200 0
50 —12
50 0
200 -7
100 -5
200 —14
200 +4
50 +4
400 —23
20 mg id? 0
20 mg id? —4
200 —16
100 —10
1000 —24
200 0
100 —4
200 -1
200 -5
200 -7
100 +2
20 mg id/ —10
(toxie)

2 mg iv» —4
100 —4
100 —24
400 —12

2.5 mg iv» -9
1000 —24
200 0

100 —11

100 —10

400 —12
400 —13
200 —11
1000 —16
100 —10
400 —21
400 -3
400 —25
2.5 mg ivt —29
200 —10
800 -7
800 —21
100 +9

1003

% inhib of
tachyecardia

o
S O3

'S

29
40

61

84
46
78
25
43
25
25
20
22
60
58
78
65
63
43
73
22
78

29

87
38

57

47
Nil

63
78

Nil

1
W ~1

1]
—
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Tants L iConltinaed i
Compd R 1= Meathots” I'ona
50 H CH(CH G 1 Bise
SIA¥ 1 CH(CH)CHCyll B.C D Bise
nel
51B* Base
e
D2A I CH(CH t CHanCl 1, Py Base
el
5213 3iase
el
33 1 CHOCH (G )Cel Ty 1 na
54A H CH{CH)(CHa Cl T, D Birse
ol
548 Bise
el
53 1l C{CHCTLC 1, (i Bicse
36 11 GICH(CHy Ryl ¢ Busc
57 I CH.CH==CHCH, I N
58 13 CH(CH;)CILOCGH., I [EREE
~ ~ ) Buse
59 L1 {:@ Her
50 1 C@ b e
61 I ("H,-/Q I Bise
. 1, N - s
52 1 QO/CH’ L e
i%} 1 {CH.CelT3(ONMe jpn,p 1 Bise
64 1l CH(CIH;)CHLCHLCl-p ] Nk
45 I CII(CH)CH,Cel1.OMe-p 1 Bise
60 Il CH(CH;)CH,Cel1,0H-p I Hel
67A 11 CH(CICH CsHsOMe-p B B
Hner
6713 Buse
nel
GSA 1 CH(CH ) CHy ) CgHLOH-p D Bise
T
8B Base
el
] 1 CI{CH)CHOIN) Gy, K 1ol
) t CH{CII,)CH(OH)CH,O11-p NEG Hayilragen
oxilate
71 CINCH;je C11L,Cel s Ade el
« Methods refer to Experimental Section.  * 1, hexane; P (40), petrolenm cther thp 40-60°); P (60), petrolemu etlicr chp 60 S0

4 Lit.1o mp 109°. ¢ Lit.* mp 110.5°.

© Lit.W mip 113.5°.
S ealed, 9.0; found, 8.5 ¢ Single dose

caled, 68.7; found, 68.2.
pouent, ¢ M: caled, 7.7; found 7.2,
caled, 53.6; fouund, 54.1. » C: caled, 60.2; found, 59.7.
of isobntyraldehyde was used. » Lit.1¥mp 213°

obtained in 909 vield by the action of dimethylsulfox-
ide ot bromomethyl 2-naphthyl ketone by the general
method of Kornblum, et al.* Compound 5 was ob-
tained in 559 vield by catalytic reductive amination of
the glyoxal with isopropylamine (method G), or in 669
vield using NaBH,; (method H). The catalvtic re-
duction presumably proceeds via the intermediates 83
and 73, In one slow catalytic reduction the amino-
pvrrole 84, formed by condensation of two molecules
of 73, separated out. The =tructure of 84 follows
from the nmr spectrum which eliminates the dihvdio-
pyrazine alternative 85.

201 fa; N. Korpbloen, 1. W, Powers, Go1 Anderson, W T lopes. 11 O,
Larsob, O. lowand, and W, M, Weaver, J. .Um. Chem. Soc., 79, 6562 (1957
o 1ML thisberger wod 1o M. Tien, (e, Fad. (Londonl, 88 (14U39).

£ Lit.Y mip 95.6°.

7 Citral was used as aldehyde compouent.
2 Lit, 10 mp 224°
e Lit.® mp 136-137°.

¢ 1 wolar equiv of isobutyraldehyde was nsed.  * (7
20 mig/kg iutraduodenally.  * Acetoiu was used as ketoue com-
«Siugle injection giveu infraveuously. ('
T LitWmp 53°, ¢ Lit 0 mp 142.5° ¢ 14 molar equiv-
v A L. Allewelt aud A, 1L Day [J. Org. Chem., 6, 334 (104] 1,

CHCLL
N-

I

AR

R NHCH(CHay)js R—
[ N)LR L
|
CH(CHy)s
84

|
CH(CH.),
85

The hydrochloride of the N-benzyl derivative 71 of §
was smoothly debenzylated to 5 by catalytic hydro-
genolysis. 2!

When the substituent 3?2 contains ane or more asyvii-
metric centers the chemieal structure can stand for two
ar more racemic diastereoisomers.  For some of the
more interesting compounds, e.., 51, 52, 54. 67, and 68.

210 R Howe ool B~ Ryl Beiosl Uoaent 1.DABD2T 11GH:
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Mp, °C,
Crystn of amine
solventb or salt Formula

EtOAc 106-107 CyHaNO
EtOAc + P (40) 81-82 CaHyiNO
MeOH + EtOAc 131-132 CxHaCINO
EtOAc + P (40) 94-95 Cy HasNO
MeOH + EtOAc 149-150 Co H1CINO
EtOAc 108-109 CHyNO
MeOH + Me.CO 202-203 CaaHyCINO
EtOAC 112-113 szHg:,NO
MeOl + Me,CO 178-179 CuHpCINO
MeOH + EtOAc 142-143 CyHosCINO
EtOAc + P (40) 73-74 CoHeNO
MeOH + EtOAc 154-135 CyH3CINO
EtOAc 112-113 CpHoNO
MeOH + EtOAc 167-168 C,:H3CINO
EtOAc 141-142 szHz,’,NO
EtOAc 147 Cy:[1zNO
NMeOH 238-239 C, HxCINO
P (60) 04-95 CoHuNO,
EtOA(‘ 122—12-) CngleO
MeOH + EtOAc 198-199 CaHxCINO
MeOI1 229—230“’ szHuClNO
EtOAc 100-101 Cant\TOg
MeOH + EtOAc 232-233 CyH3CIN O3
EtOAc 115-116 szHz,’,NOs
MeOH + EtOAc 137-138 CuH:CLNO
P (60) 128-129 CoHysN O,
L\IEOH + EtOAC 167-168 021H2401N02
EtOAc 111 ngHz’;NOz
MeOH + EtOAc 210-211 Cy:HysCIN O,
EtOAC 130-131 023H27N02
MeOH + EtOAec 203-204 CisH35CINO,
EtOAc 131-132 CaHyNO,
MeOH + EtOAc 174—1-('-) ngstClNOz
EtOAC 151-152 ngHz,NOz
MeOH + EtOAc 184-185 CQQHZGCINO
MeOH + EtOAc 195-196 CuH2CINO,
MeOH + EtOAc 129-130 Cz’;HzaNO’;'HgO
MeOH + Et-OAC 154 ngstClNO

reported mp 59-60°. = Isolated by the method used for 16.
caled, 73.8; found, 73.2.
mp 211-212°, ¢ Isolated by CHCI; extraction. 94 C:
/7 Biological results were extremely variable.
using Pt catalyst.

the two possible racemates were separated by fractional
crystallization.?? The separation was readily moni-
tored by observing the hydroxyl frequency at about
1070 em ! in the ir spectrum.

Biological Results and Discussion

The results of the screening test?® given in Table I
were obtained as follows. Cats were anesthetized with
chloralose (80 mg/kg iv) and their heart rate and blood
pressure were recorded. Drugs were administered

(22) The four optical isomers of 51 will be discussed in a later publica-
tion.

(23) Biological testing was carried out by Dr. J. W, Black and Mr. D.
1Dunlop. For furthber information see J. W, Black, W. A, M. Dunean, and
R. (. Shanks, Brit. J. Mharmacol,, 28, 577 (1965).
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Infusion %
rate, change in % inhib of
Analyses ug/kg/min heart rate tachyecardia
C, H, N 200 +6 53
C, H N 50 —4 —34
C, H Cl, N
G, H,N 50 +9 —29
H, N; C*
C, H, N 25 -6 65
C, H C, N
C, H,N 25 +5 24
C, H, Cl, N
C, H, Cl, N 50 0 50
C H N 0.5 mg iv* -9 33
C. H, N
G, H,N 20 0 44
C, H, N
C, H, N 100 0 59
C, H,N 50 -7 77
C, H C,N 20 mg id’ 36
(toxie)
C, H, N 100 +8 53
C, H, N 100 +6 19
C, H, N
C, H,CL N 100 —13 17
C, H, N 500 -2 62
C, H C,N 20 mg id 0 18
C, H,N 100 +4 56
C H,ClL N 100 -3 28
H, N; ¢ 200 0 43
C,H,C, N 100 0 36
C, H N 50 -5 62
C, H, C, N
N 50 -2 31
C, H,N
C, H,N 50 —13 65
C, H, Cl, N
N 100 -3 54
C, H,Cl, N
C, |, Cl, N 5077 —12 60
C, H, N, H,0 100 -7 44
C, H, C, N 800 -7 35

¥ The letters A and B distinguish the two possible racemates. * C:
«¢ Either 1-phenylbutau-3-oue or 1-phenylbut-1-en-3-one may be used as the ketone compouent.
caled, 78.8; found, 78.3.
9 p-Hydroxynorephedrine was used as amine compouent.

b Lit,»
e¢ Norephedrine was iused as amine component.
M Free base was reduced

through catheters in the femoral veins. Standard
amounts of isoproterenol [1-(3,4-dihydroxyphenyl)-2-
isopropylaminoethanol] (I) were administered intra-
venously at intervals of approximately 10 min. The
amounts of I administered depended upon the sen-

HO:©-CH<0H)CH2NHCH<CH3)2
HO

I

sitivity of the cat used and was generally between
0.25 and 0.5 pg/kg. The injection of isoproterenol
caused an increase in heart rate and the mean of five
responses was termed the control tachycardia. The test
compound was administered by continuous intravenous
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infusion for 20 min at a steady rate. Auy change in
heart rate caused by the compound under test was
recorded. Appropriate amounts of I were then ad-
ministered at intervals of approximately 10 min. The
compounds that possess 8-adrenergic blocking activity
inhibited the tachyecardia that would otherwise have
been caused by I. The activity of these compounds is
expressed us the percentage inhibition of the coutrol
tachyeardia. Under these test conditions DCI in-
fused at 50 pg/lkg,/min increased the resting heart rate
by 149
Structure-Activity Relationships. - "T'wo  features

stood out most elearly, the first being that N,N-
disubstituted derivatives of 2-amito-1-(2-uaphthyl)-
ethanol (39-45 and 71) were uniformly uninteresting
as B-blocking agents. The second was that compounds
having a methyl group on the a-carbon :tom of the
matin alkyl chain of the substituent R? were invariably
ntore active than the analog without the methyl group
(ecompare 3 and 5, 4 and 8, 6 and 11, 18 and 19, 25 and
26, 47 and 50, 48 and 51, aitd 49 and 52). The higher
activity wag retained when a sccond methyl group was
placed oit the a-carbon atom (compare § and 9, 19 and
22, 51 and 55, and 52 and 56).  An cthyl group on the
a-carbon atom appeared to be less beneficial than a
methyl group (compare 8 and 12, and 19 and 20), aud
comparison of 7 and 8 suggested that substitution of
methyl group on the g-carbon atom was not as good as
on the e-earbon atom.  Activity was usuadly retained
and often tuereased when a phenyl group was placed
at the end of the main alkyl chain,  Aectivity remained
high when hydroxy or methoxy substituents were sub-
stituted in the phenyl group. In the 2-monoalkyl-
amino-1-(2-naphthyhethanols  aetivity was maximal
with alleyl groups of three to four carbon atoms brached
at thie a-carbon atom, Ze., with isopropyl (5). sec-butyl
(8), and i-butyd (9), and declined in the higher members
of the series, In the 2-arallkyvlamino-1-(2-naphthyl)-
ethanols high activity was found even when the alkyl
moiety had six carbon atoms, 7.e., 54.

In summary, g-adrettergic bloeking activity about
cqual to that of pronethalol (5) ix preseut in anulogs
having the side ehain

" H,CHa |
.
R* = —C—(CHy)»

CHay

where » = 1,2, orr3. Thisis very similar to the pattern
required for B-mimetic activity of the isoproterenol
level in a series of analogs tested by Moed, ef al.,?* for
bronchodilator  effect against acetylcholine-induced
bronchospasm in the guinea pig. Moed, et al., propose
that 7 = 1 or 2, but the results of Biel and coworkers,?
who studied the effect of isoproterenol analogs against
histamine-induced bronchoconstriction in the excised
perfused guiitea pig lung suggest that » can be up to 4.
In the g-blocking seriex activity iz high when n is 4 and
the phenyl group is present; the corresponding iso~
proterenol analog has not been reported.

24) 1. 1. Moed, 1. van Dijk, and H. Niewind, Rec. Trav. Chim., T4, 919

(25) J. 11, Biel, E. G. Sehwarz, E. P. Sprengeler, H, A, Leiser, and H. L.
Friedman, J. Ao Chem. Soc., 76, 3149 (1854).
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In 26 of the struetures examined the presence ol a
substituent ou the a-carbort atom of the main alkyl
chain of R' makes that e-carbon atom asyntmetric and
this two racemie diastereoisomers are possible,  (Cer-
tain compounds, 21, 38, 69, and 70, have a third center
af asyvmmetry).  1n five cases, 51, 52, 54, 67, and 68,
the two possible racemates were separated.  The two
racemates in cach case did nat differ greatly in poteney;
at best one somer (52A) was two to three times more
potent than the other (52B).  Beenuse of tisolubility,
54A had to be given by injection and so strict eompari-
soit wis ot possible. In each ol the otlier cases the
diastercoizomer with the higher Trequency hydroxyl
absorption in e iv was the better g-blocking agent.
Beeause of the possibility that analogs of the same dia-
stercoisomeric series are not being compuared, no getteral-
ization of the effect of replacing o methyl group by an
izosterie ydroxyl group, e.g., 8 and 19, 13 and 21, or of
nttrodueing an ethyleuie bond, c.q.. 8 and 26, ¢ be
made.

A cevelie alkyl group liad Jower activity than the
corresponding open-chain e-methyl analog (compare 5
and 35, 11 and 36, 51 and 59, and 52 and 60). Tle
cousiderably lower activity of the cyelohexyl anualog
(37) compared with the cvelopentyl analog (36) was
noted by Biel, et al.. in the isoproterenol series.

The position ixomer (7) of prouvethalol (5) wax vir-
tually inactive as a 8-blocking agent. At an infusion
rate af 200 pg /g min it did not affeet the resting heart
rate and blocked the iroproterenol-induced tachyeardia
to the extent of only 797.

Most of the compottds catsed a fall in the resting
heart rate. A few produced an inerease, but never to
the extent of tlat caused by DCI.  Inerease in heart
rate appeared to be more commonly associated with
N-aralkyl compotnds thuue withe N-alkyl atalogs.

Experimental Section

The geueral experimental methods A-11 are representative for
the compounds reported i Table 1. Melting points and re-
crystallizing solvents given 1 Table 1 are usually not repeated
in the text, All hydrogenations were carried out at room tem-
perature and atniospheric pressure.

Isopropylmethylaminomethyl 2-Naphthyl Ketone.--Izopropy!-
methylamine (14 g, 0.19 mole) was added to a solution of bromo-
methyl 2-naphthyl ketone (25 g, 0.1 mole) it Et,O (300 1ml) at
20°. The mixture was kepr at 20° for 2.5 hr and then at 2° for
15 Iir. The Et.O solution was decanted and then extracted with
1 ¥ HCL  The agqueous extract was made alkaline with 2 .V
NaOIT and then extracted with Ets0. The dried extract was
treated with ethereal oxalic acid and the solid which separated
was crystallized from 3MeOH, Isopropylmethylamiunmethyl
2-naphthy! ketoue hydrogen oxalate had ip 185~187°.  dnal.
(CisHaNO;) ¢, H, N,

Method A. 2-Isopropylmethylamino-1-(2-naphthyl)ethanol
(40)—A solution of isopropylmethylaminomethyl 2-naphthy!
ketone hydrogen oxalure i3 g) it EtOH (50 ml) and H,0Q (15 ml}
was hydrogenated for 6 hr in the presence of Pd-C (5, 1.3 g).
T'he mixture was filtered and the solvents were evaporated. 'T'he
residue was made alkaline with 1 .V NaOIT and then extracted
with Et20.  Addition of ethereal 1ICI to the dried extract gave
the hydrochloride of 40 in almost quantitative vield.

Isopropylaminomethyl 2-Naphthyl Ketone (73).-—A mixturce
of bromomethyl 2-naphthyl ketone (50 g, 0.2 mole), i-PrNH.
(12 g, 0.2 mole), and EtOI (100 ml) was stirred at rooin tempera-
iure for 18 hr aud then the mixture was filtered. The solid

(26) Where analyses are indleated anly by symbols ol the elemenis o
Tunections, analytical resnlts obtained for those elements or functions weure
within £0.4%, of the theoretical values.
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residue was washed with EtOAc and then crystallized from
MeOH-EtOAc. Isopropylaminomethyl 2-naphthyl ketone hy-
drobromide formed plates, mp 268°, vield 27 g (449,). Anal.
(Cl{,ngBI‘NO) C, H, BI‘, N.

The hydrogen oxalate melted at 234-235° (from EtOH).
Anal. (CyH;sNO;) C, H; N: caled, 4.4; found, 4.9.

1-Methyl-2-phenylethylaminomethyl 2-Naphthyl Ketone.—A
mixture of bromomethyl 2-naphthyl ketone (10 g, 0.04 mole),
1-methyl-2-phenylethylamine (5.4 g, 0.04 mole), and MeOH (50
ml) was kept at room temperature for 18 hr and then the MeOH
was evaporated. The residue was stirred with a little EtOAc
and the solid which did not dissolve was isolated and then crys-
tallized from a mixture of MeOH and EtOAc. 1-Methyl-2-
phenylethvlaminomethyl 2-naphthyl ketone hydrobromide had
mp 220-222°, vield 1.95 g (12.79). Anal. (CyIl,BrNO)
C, H, N; Br: caled, 20.8; found, 20.2.

2-Isopropylamino-1-(2-naphthyl)ethanol (5)—Isopropylamino-
methyl 2-naphthyl ketone hydrobromide (5 g) was shaken with
Et,0 (100 ml) and NaIlICO; solution (109, 25 ml), and then
the Et.O extract was dried. LAH (2 g) was added during 15
min to the dry Et.O solution at room temperature, and after
30 min the mixture was heated under reflux for 12 hr. The excess
of LAH was decomposed by adding ice and the organic material
was Isolated with Et,0. The extract gave 5, mp 106°.
3,4-Dihydroxy-1-isopropyl-3,4-di(2-naphthyl)pyrrolidine (75).
—A solution of isopropylaminomethyl 2-naphthyl ketone hydro-
gen oxalate (0.4 g) and aluminum isopropoxide (1.3 g) in dry
i-PrOH (25 ml) was slowly distilled during 7 hr to remove Me,CO
and then the solution was evaporated to dryness. The residue
was made alkaline with 1 ¥ NaOH and then extracted with Et:0.
The extract gave 75 as prisms: mp 146°, from EtOAc-petroleum
ether (bp 60-80°); nmr (CDCls), 7 2.2-3.0 (multiplet, Ar-H,
14), 5.7 (OH, 2), 6.53 (AB quartet, CH; of pyrrolidine, 4), 7.04
(septet, isopropyl CH, 1), 8.75 (doublet, isopropyl CHs, 6).  Anal.
(CxHxNO,) C, H, N.

Method B. 2-Amino-1-(2-naphthyl)ethanol (1)—NaBH, (10
g) was added during 25 min to a stirred suspension of amino-
methyl 2-naphthyl ketone hydrobromide! (25 g) in MeOH
(250 ml) at 5°. After 1 hr the MeOH was evaporated and the
residue was made alkaline with 1 ¥ NaOH and then extracted
with CHCl;. The extract gave 1, mp 118°, yield 15.5 g (8935%).

Method C. 2-Isopropylamino-1-(2-naphthyl)ethanol (5) and
2-Isopropylamino-2-(2-naphthyl)ethanol (78).—A solution of
2-bromo-1-(2-naphthyl)ethanol (220 g, 0.875 mole) and -PrNH.
(200 mil, 2.35 moles) in EtOH (400 ml) was heated under reflux
for 3 hr and then the EtOH and the excess of i-PrNH,; were
evaporated. EtOAc (200 ml) was added to the hot residual oil
and the crude 2-isopropylamino-1-(2-naphthyl)ethanol hydro-
bromide, mp 172-174°, which separated on cooling, was collected.
The filtrate was retained. The crude hydrobromide was con-
verted to the crude free base which was then converted to the
hydrochloride. This was recrystallized from MeOH-EtOAc and
gave pure 2-isopropylamino-1-(2-uaphthyl)ethanol hydrochlo-
ride, mp 184°. The correspouding free base (5) is characterized
by ir absorption bauds at 1086, 1070, and 1018 ¢cm~! and by the
abseuce of such bands at 1058 and 1032 em ™' (in CHCIl; solu-
tion); nmr (CCly 4 trifluoroacetic acid (TFA)), r 2.1-2.8 (multi-
plet, Ar-H, 7), 5.15 (X part of ABX, OCH<, 1), 6.4 (NH aud OI,
2), 7.0-7.7 (multiplet, AB part of ABX, —(O-)CHCH,N <, and
septet, isopropyl CH, 3), 9.0 (2 doublets, isopropyl CHs, 6).
Anal. (C;;HisNO) C, H, N.

The EtOAc mother liquors retained above, from which as much
crude hydrobromide, mp 172-174°, as possible had been removed,
were evaporated to dryness. The residual gum was shaken
with C¢He and sufficient 1 ¥ NaOH to make the aqueous solution
alkaline. The CgH; extract gave 2-isopropylamino-2-(2-naph-
thylethanol, mp 108°, from petroleum ether (bp 80-100°), de-
pressed to 94° by 2-isopropylamino-1-(2-naphthyl)ethanol, mp
107°,  Anal. (CHgNO) C, H, N. This free base is char-
acterized by ir absorption bauds at 1086, 1058, and 1032 ecm™!
and by the absence of such bands at 1070 and 1018 em™!; nmr
(CCly + TFA), 7 2.1-2.7 (multiplet, Ar-H, 7), 6.0 (X part of
ABX, NCH<, 1), 6.2-6.5 (AB part of ABX, -(N-)CHCH,0-, 2),
7.0-7.5 [multiplet (septet, isopropyl CH) + OH 4 NH, 3],
8.95 (two doublets, isopropy! CHs, 6).

The hydrochloride melted at 210-211° (from MeOH-EtOAc).
Anal. (C;;Hy,CINO) C, H, Cl, N.

2-Naphthylethylene Oxide (77).—A solution of 2-bromo-1-
(2-naphthyl)ethanol (2.5 g, 0.01 mole) in EtOH (5 ml) was added
to a solution of KOH (0.84 g, 0.015 mole) in EtOH (7.5 ml).
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After 15 min, HyO (50 ml) was added and the mixture was ex-
tracted with Et,0. The dried extract gave 2-naphthylethylene
oxide, mp 58-59°, from petroleum ether (bp 40-60°). Anal.
(C.H;eO) H; C: caled, 84.7; found, 84.1.
2-Bromo-1-(2-naphthyl)ethyl Benzoate (79).—Benzoyl chlo-
ride (3.25 g) was added to a solution of 2-bromo-1-(2-naphthyl)-
ethanol (5 g) in dry pyridine (15 ml) at 0°. After 16 hr, the pyri-
dine was evaporated at 40° under reduced pressure. H.O was
added, and the organic material was isolated by Et,O extraction.
The extract furnished 79, mp 83° (from MeOH), yield 6.2 ¢

87%). Anal. (C;yHisBrO,) C, H; Br: caled, 22.5; found,
23.1.
Method D. 2-(1-Methylpropylaminoe)-1-(2-naphthyl)ethanol

(8)—A sugpension of 1 (20 g) in EtCOMe (50 ml) and EtOH (50
ml) was hydrogenated in the presence of PtO, (0.5 g). The
mixture was filtered and the filtrate was evaporated to dryness.
The residue was shaken with 1 & HCI and Et,0. The acidic
aqueous salution was made alkaline with 2 ¥ NaOH and then
extracted with Et,0. The extract gave 8, mp 82-83°.

2-(1-Methyloctyl)amino-1-(2-naphthyl)ethanol (16).—A solu-
tion of 1 (3 g) in 2-nonanone (10 ml) and EtOH (30 ml) was
hydrogenated in the presence of PtO; (0.3 g). The mixture was
filtered and the filtrate was evaporated to dryness. The residue
was shaken with 1 & HCI and Et,O. The hydrochloride of 16
separated as a white solid at the interface. It was crystallized
from MeOH-EtOAc, mp 142-143°. A further crop of hydro-
chloride was isolated from the Et,O extract.

Method E. 2-Isopropylamino-1-(2-naphthyl)ethanol (5).—
NaBH, (2 g) was added during 90 min to a stirred solution of 1
(2 g) in MeOH (40 ml) and Me,CO (10 ml) at 5°. After 30 min
the MeOH and the excess of Me;CO were evaporated. Com-
pound 5 was isolated in the same way as 8 (method D), mp 106°,
yield 2.2 g (929,).

2-Di(3~hydroxybutyl)amino-1-(2-naphthyl )ethanol (44)—
NaBH, (1.5 g) was added during 90 min to a mixture of 1 (1 g),
methyl vinyl ketone (5 g), and MeOH (60 ml). After 15 min the
solvent was evaporated. The residue was shaken with 1 N
HCI and Et;0. The acidie aqueous solution was made alkaline
with 2 N NaOH and then extracted with Et,O. The dried extract
was evaporated and the residual oil was chromatographed on
alumina. Compound 44 was eluted with CHCl; and was con-
verted to the hydrochloride, mp 137-138°.

2-Dimethylamineo-1-(2-naphthyl)ethanol (39).—Compound 1
(5 g), formic acid (989, 7 ml), and formalin (409;, 7 ml) were
heated under reflux for 16 hr. The cooled solution was shaken
with H;O and Et,0 and then the aqueous solution was made
alkaline with 2 ¥ NaOH and extracted with Et,0. The extract
gave 39.

2-Isopropylamino-1-(2-naphthyl)ethanol (5) from Amino-
methyl 2-Naphthyl Ketone. (a) A solution of aminomethyl
2-naphthyl ketone hydrobromide (0.4 g) in EtOH (20 ml) and
Me,CO (30 ml) was hvdrogenated in the presence of PtO, (0.1
g). The mixture was filtered and the filtrate was evaporated to
dryness. The residual solid was shaken with 1 ¥ NaOH and
Et:0. The Et;0 extract gave 5, mp 105-106°.

(b) NaBH, (1 g) was added during 90 min to a stirred solu-
tion of aminomethyl 2-naphthyl ketone hydrobromide (1 g)
in a mixture of MeOH (20 ml) and Me,CO (5 ml) at 5°. After
30 min the MeOH and excess of Me,CO were evaporated.
Compound 5 was isolated in the same way as 8 (method D),
mp 105-106°, yield 0.82 g (959).

2-Hydroxyiminoacetylnaphthalene (81). (a) A solution of
2-acetonaphthone (102 g) in absolute EtOH (100 ml) was added
to a stirred solution of Na (13.8 g) in absolute EtOH (200 ml) at
—5 to 0° and then AmONO (27.7 g) was added during 2 hr.
The mixture was stirred at room temperature for 4 days and
then filtered. The residue was washed with a little cold EtOH
and then with Et,0. The solid was stirred with cold H.O (2 1.)
and filtered to remove insoluble material, then the filtrate (pH
~11) was adjusted to pH 7.5 with concentrated HCL. The
solid 2-hydroxyiminoacetylnaphthalene which separated formed
prisms, mp 105° (from EtOAc), yield 20 g (179%). Anal. (Cp-
HNO.)C, H, N.

The pH of the aqueous filtrate, remaining after the isolation of
2-hydroxyiminoacetylnaphthalene, was adjusted to 4.5, 2-
Naphthoic acid separated out, mp and mmp 182° (from EtOAc).

(b) AmONO (14.5 g) was added during 2 hr to a stirred
solution of 2-acetonaphthone (20 g) in dry Et,0 (150 ml) at 0°
and during that time a few milliliters of dry HCI gas were passed
into the solution every 15 min. The mixture was stirred for 0.5
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i and then the Et,O was evaporated. 'The residue waz shaken
with K60 and NaOH (547, 100 ml). 2-Hydroxyiminoacetyl-
naphthalene was isolated from the aqueous alkaline solution as
described in a: mip 105°, yield 5 g (217¢).

Method F. 2-(1-Ethylpropylamino)-1-(2-naphthyl)ethanol (12).
—A solution of 2-hvdroxyiminoacetylnaphthalene (4 g, 0.02
mole) in Kt.CO (40 g, 0.465 mole) and EtOI1 (10 ml) was hydro-
genated in the presence of PtO. (0.5 g). Conmipound 12 was iso-
lated n the same way as 8 (method D).

2-Naphthaldehyde Cyanhydrin.~Solutions of KCN (1.3 g) in
120 (10 ml), H,S04 (0.98 g) in HaO (20 ml), and 2-naphthaldehyde
(1.5 g) in EtaO (30 nmil) were shakeu iogether for several minutes
w02 and then the KO laver was separated, washed with Ha0),
and then dried. The Fty0 solution gave 2-naphthaldehyde
eyanhydrin, mp 100~108° (from perrolenm ether, bp (0-80°),
Anal. 1CLHNO) ) ML, NL

2-Naphthoyl Cyanide.-~A mixture of Z2-naphthoyl chloride
(4.68 g) and Ciy(CN): 3.6 g; obtained by heating the hydrate
at 110° for 3 hr) were heated at 220-230° for 1.5 hr. During this
tiue the vellow ligmid which condensed and solidified on the
cooler parts of the vessel was periodieally eollected.  Crystallizas
tian from KGO gave material, wp 114-115°.%

2-Isopropylamino-1-(2-naphthyl)ethanol (5) from 2-Naphthoyl
Cyanide.—A solution of 2-naphthoy! ¢vanide (0.65 g) in glacial
AcOT1(20ml) and Me,CO (20 ml) was hydrogenated in the presence
ol Pd-(" (20¢5, 0.4 g). The mixture was filtered and the filtrate
wis evilporated to dryness under reduced pressure. The residne
wits heated at 100° with | A NaOll (50 ml) for 30 min. The
caoled solntion was acidified with concentrated HCl and then
extracted with EraQ. Basification af the acidie aqueons solution
and extraction with Et.Q) gave 5, mp 106°, vield 0.2 g (24¢7).

2-Naphthylglyoxal Hydrate (82).— A sohttiou of bromomethyl
2-naphthyl ketone (40 g) i DMSO (240 ml) was kept at room
temperatnre for 4% I aud then poured onto ice. The solid 82
was crystallized from 0 and formed ueedles, mp 108°, yield
28.9 g (RRC). dlned. (CulleOy) C, 11

When heated with o-phenvlenediamine in 1SiO11 solution, 82
guve 2-(Z-uaphthyDquinoxaline, wp 130-141° ifrom KtOTT),
Anal. (CHuNy) G 1, X

Method G. 2-Isopropylamino-1-(2-naphthyl)ethanol (5)---A
solution of 82 (2 g, 0.01 mole) in EtOII (20 ml) and -PrNTh
20 ml, 0,235 mole) was hydrogenated in the presence of PtO.
(0.4 g). Compoumd 5 was solated in the same way ax 8 (method
11); mp 106° vield 1.4 g (5547).

1-Isopropyl-3-isopropylamino-2,4-dit 2-naphthyl )pyrrole (84).—
J-Naphrhylglyoxal hydrate (11.35 g, 0.056 male), 1-PrNH, (15
wl, 0176 mole), and KtOH (15 mb were hydrogenated in the
presence of PtOs (0.4 g). The reaction was duexpectedly sluggizh
and was incomplete after 3 days. The mixture was filtered aud
the =olid (84) which had separated during hydrogenation was

27y N U Bao-ltoi, Awe., 586, 1 11944y,
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crvatallized fram It mp 196%; mnr (CDCLy, 5 175285
(rultiplet, Ar-11, 14), 2.98 (pyrrole hydrogen, 11, 5.7 (septet,
isopropyl CI, 1), 7.0 (septet, isopropyl CH, 1), 7.28 (NI, I,
8.65 (doublet, isopropyl CHs, 6), 9.2 (danblet, isopropy! Clli, 61
Anal. (CyllyNy) G TN,

Method H. 2-lIsopropylamino-1-(2-naphthyljethanol (5).
NaBH, (0.5 g) was added during 45 min to a stirred solution of
82 (2 g)in MeOIH (20 ml) and -PrNTH; (5 ml) at 0°. After3 hr
the MeOH aud vhe excess /-PrNIH; were evaporated.  Courpomud
5 was isolated 1 (he same way as 8 (method 1Y), mp 106°, viekd
L7 g (66C )

2-Carboxy-1-methylethylamino-1-( 2-naphthyl)ethanol (29).--
Compond 28 (0.3 g) was heated nrder reflux with NaOl11 (2007,
15 ml) for 20 hr. The solution was cooled and the pll was
adjusted 10 7.5 The solid produet (295 which separated was
crystallized from 11,00

Benzylisopropylaminomethy! 2-Naphthyl Ketone.-- A\ solution
of hronomethiy! 2-naphthyl ketoue (10 g, 0.04 mole) and benzyl-
opropylamine (12 g, 0.08 molet in MeOH (70 ml) wis heated
nnder reflux for b hr and then about 60 ml of MeOll was evapo-
rated.  FEtOAe (100 ral) wis added wid the benzy lisopropy lunine
hydrobromide  which separated  was reruoved by filtvation.
The filtrate was evaporated and the residue was shaken with
IitaO and dilnte ITCL . The agueous acidie layer was made alkaline
and then extracted with Kt,0. The dried extract wis evaporared
wid gave benzylisopropylaninomethy! 2-naphthyl ketone, myp
03-07° dec tfram FtOAe), vield 7.9 g (627,10 Anal. (Col L NO
oL N

The hydrochloride melted at 185+ 187° (from MeOT-1ntOA e,
Anal 1 Coul Ty CINOY 1T, CL NG Coealed, 74.7; fonud, 74.0.

2-Isopropylamino-1-(2-naphthyljethanol (5} from 2-Benzyliso-
propylamine-1-(2-naphthyl)ethanol (71).--A solution of 71.11CI
(1 gy in EtOIT (30 mb) was hydrogenated in the presence of
Pd-C200, 0.3 g1 The mixture was filtered aud the filawe
wax evapgrated (o dryness. The residae was shaken with
N NaOH and FtyO. The 150 extract gave 5, wp 105° {Tram
ItDAC).

2-(1-Methyl-3-phenylpropylamino )-1-(2-naphthyl)ethano! (52A
and 52B).——A solution of 1 (3 g) in l-phenylbut-l-en-3-one
(2.6 g) and ELOH (20 ml) was hydrogenated i the presence of
PtOs (0.3 g). EtOAc¢ (40 ml) wis then added, the mixture was
filtered, and the filtrate was evaporated to dryness. The residue
was shaken with |2V HCH (30 ml) and EtO €30 ml) and the whire
zolid which separated at the interface was isolated by filtrarion.
Thix solid was fractionally ervstallized from MeOH -LtOAe 1o
give the least soluble isomer of 32-1TCL mp 200--2a01°, aud 1he
mare soluble isomer, mp 178°. The corresponding [ree hases,
isolated in the conveurional way had wip 108-100° and mp
112-113°, respectively.  The former free base ix charneterized
tin Najol) by absorption at 1074 cm ™! aud by the absence ol a
band at 1068 ¢a1t. The later free base is characerized 1in
Nugol) by absorption at 106X e~ ! aud by the absence of a4 band
1074 e



