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(1.09 g, 0.005 mole), 0.84 g (0.01 mole) of ¢yclopentanone, 0.1 g of
PtO,, and 50 ml of EtOH were shaken under H; at room tempera-
ture and atmospheric pressure until the uptake of . ceased.
The mixture was then filtered and evaporated. The residue was
<tirred with 50 ml of 2 N HCI and 50 ml of Et;0. The acid phase
was basified with 11 N NaOH and extracted twice with 25 ml of
121,00,  The combined extracts were dried (MgSO;) and evapo-
rated to dryness and the rvesidue was crystallized from petroleum
ether (bp 60-80°): wvield 0.3 g (237,), mp KO-R1°. tnal
(CillsNOy) C, H, N,

1-/-Butylamino-3-(3-methylphenoxy )-2-propanol Oxalate (56)
(Method D).--A mixture of (.54 g (0.005 mole) of m-cresol,
1.0 g (0.005 mole) of 1-t-butyiamino-3-chloro-2-propanol hydro-
chloride, 0.6 g (0.015 mole) of NaOI, 20 mi of EtOH, and [ mil of
1.0 was heated in a sealed vessel at 100° for 10 hr.  The mixture
wax evaporated to dryness and stirred with 20 ml of 2.V HCl and
25 ml of £t,0. The acid phase was basified with 11 .V NaOH and
filtered, and the solid residue was washed (11,0) and dried. The
dried product was dissolved in Et;0 and ethereal oxalic acid wax
added to pH 1 to give the oxalate, vield 0.15 g (10}, mp and
mmp 205-206°, and ir trace identical with that of 56 prepared by
method A.

3-Isopropyl-5-(3-methexyphenoxymethyl )oxazolidine Hydro-
gen Oxalate (VI).—A mixture of 0.25 g of l-isopropylamino-3-
(3-methoxyphenoxy)-2-propanol (7), 20 ml of 1:4OH, and 1 ml of
40¢7, formalin was heated under reflux for 18 hr,  The mixture
wus evaporated under reduced pressure and the residue was
dissolved in 235 ml of EtOAc and added to an excess of ethereal
oxalic acid.  The mixture was filtered and the =olid residue wax
recrystallized (EtOAe); vield 0.1 g (30¢,), mp 48-100°.  Anal.
(CryHuNO; - C.H,0,) C, H, N.

Hydrolysis of VI..—The oxazolidine hydrogen oxalate VI
(25 mg) and 2.5 ml of 2 & NaOH were kept at room temperature
for 4 hr, and the mixture was extracted with 20 ml of Et,0.  The
dried ether extract was evaporated and the residue was crystal-
lized (cyclohexane) to give 7, mp and mmp 72-73°.
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1-Isopropylaminomethyl-2-(3-methylphenoxy Jethyl Acetate
Hydrochloride (VII).—A mixture of 2.2 g of 1-isopropylamino-3-
(3-methylphenoxy)-2-propanol (1), 10 ml of AcOH, and 2 ml of
Ac() wax kept ur room temperature for 18 hr. Tee was then
added and the mixture was basified (NH,OH, =p gr 0.88) and
shaken with 50 ml of 1t.0. The ethereal phase wax dried
(MgRO und acidified with ethereal HCL  The mixture was
filtered and the solid rexidue was washed with E,0 and erystal-
lized (F10-Cilli: vield 0.8 g (377, mp 130-132°, ir ester
carbonyl band at 1740 em~ . Anal, (CaHgNO,-HCH C) H, N
Hydrolysis of VIL.- A solution of 0.5 g of VIL in I mlof 2V
NaOH and 10 ml of MeOQTT was kept at room temperature for 4 hr.
The mixture wax evaporated to drvness and shaken with 6 ml of 1
N AcO and 10 ml of K10, The acid phase was basified with 2
NONGOI and extracted with Et0. The extraet was dried
(Me=0y) and seidified with ethereal TCI to give 1a, mp and mmp
122 124°,
1-(4-Benzyloxyphenoxy )-3-isopropylamino-2-propanol. - A
mixture of 20.0 g of p-benzyloxyphenol, 11.6 ml of epichlorohy-
drin, 4.8 g of NaOT, and 100 ml of ;0 wax stirred at room tem-
perature for [8 hr.  The mixture was extracted twice with 50 ml
of CHCl. The combined dried (MgS30)) extracts were evapo-
rated and the residue was refluxed for 2 hr with 50 ml of ~PrNT..
The mixture was then evaporated to dryvness, =tirred with 100 ml
of 2 N HCL and washed twice with 50 ml of 11,0, The acid
phuse was baxified with 11 .V NaOH and the mixture was filtered.
The =olid rexidue was washed with 11,0, dried, and recrystallized
fevelohexane: vield 9.0 g (29,5, mp 100-101° Anal. (Che-
HNO0 LN O ealed, 72045 found 719,
1-(4-Hydroxyphenoxy )-3-isopropylamino-2-propanol Hydro-
chloride (22) (Method E).~-A mixture of 3.0 g of 1-(4-benzyloxy-
phenoxy)-3-isopropylamino-2-propanol, 0.1 g of 597 Pd--C, 40 ml
of KO, and 1 ml of concentrated HCl was shaken under H. at
room temperature and atmospheric pressure until the uptake of
11, censed.  The mixture was then filtered and evaporated.  The
residue was ervstallized (EtOH-1t0Ac¢); mp 167 168°.

VI. Pronethalol and Propranolol

Analogs with Alkyl Substituents in the Alkanol Side Chain

RR. Howe

[neperial Chemical Tndustries Lid., Pharmaceuticels Division, Alderley Pack, Muacclesficld, Cheshive, England

tecelved February 17, 1960

Analogs of pronethalol (20) and propranolol (21) with substituents in the aminoalkanol side chain have been

svhthesized.

Adrenergic g-receptor blocking potency was generally reduced by substituting in the side chain.

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

somer,

Ethyl 2-amino-3-(ethoxycarbonylmethylamino)-3-(2-naphthyl)propionate (27) and 3-ethoxyecarbonyi-

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-
gic blocking agents the analogs of pronethalol? (20) and

CH(OH)CH,NH-i-Pr
“OO 1 2

OCH,CH(OH)CH,NH--Pr
3 2 i

98

(1) (a) PartI: R, Howe, A. F. Crowther, J. 8. Stephenson, B. 8. Rao, and
L. H. Smith, J. Med. Chem., 11, 1000 (1968); (b) part II: A, F. Crowther
and L. H. Smith, 7bid., 11, 1009 {1968); (c) part II: R, Howe and B. 8.
Rao, ibid., 11, 1118 (1968); (d) part I1V: R. Howe, B. J. MecLoughlin,
B. 8. Rao, L. . Smith, and M. 8. Chodnekar, ibid., 12, 452 (1969); (e)
part Vi A, F. Crowther, D. J. Gilman, B. J. McLoughlin, L. H. Smith,
IR. W. Turner, and T. M. Wood, ibid., 12, 638 (1969),

(2) Alderlin®.

20

21

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

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-hydroxyiminopropionyl)naphthu-
lene* (22), a method which in the norephedrine series
gave predominantly the erythro form.* The (hreo
isomer 5 was prepared from the bromohydrin 23 and

{3) Inderal¥,

(4) W. H. Hartung, J. C". Aunch, and ¥. 8. Crossley, J. Adm. Chen. So-.
57, 1091 (1935).

(3) W. H. Hartung and J. C. Munch, 1bid., 81, 2264 (1929).
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CH, COLk Ol
N CHOHCH(CH,)Br VCHO + CHN-CHIR CCHOTICOLE
COC=NOH ) RCHO + CHN=CHR —> RCHCHCOL 2
NI
22 23 26 11
U= g-naphthyl
CHCICH(CH,)NH--Pr )
competing reaction gave the §-umino ester 27 and the

24

isopropylamine. Corrodi, ef al.,’ report the isolation
of an erythro isomer when this route was used. The
stereochemical assignments were confirmed by nmr, and
in particular by the chemical shift and coupling constant
of the benzylic proton ~-OCH-. The erythro isomer
showed a doublet at 7 5.22 (J = 4 eps) and the threo
isomer a doublet at 7 5.88 (J = 8.2 eps), values which
correspond with those reported for ephedrine and -
ephedrine” SOCl, converted both 3 and 5 to the
hydrochloride of the chloro analog 24.  This is assigned
the threo configuration on the basis of the coupling
constant (9.0 eps) of the benzylic proton. Hydrolysis
of 24 gave mainly the threo isomer 5; the ratio threo/
erythro was 10/1.8  Also in agreement with the assign-
nments, the N-benzoyl derivative 6 (of 5) was smoothly
converted in theoretical yield by ethanolic HCI to the
hydrochloride of the O-benzoyl derivative of 5. The
same conditions converted the N-benzoyl derivative 4
(0f 3) in 129 yield to a 7:3 mixture of the hydrochloride
of the O-benzoy!l derivative of 3 and the corresponding
derivative of 5. Much 4 was recovered.*

Compounds 7 and 10, prepared from the bromohydrin
23 were pure threo isomers by nmr.  The chemical shift
and coupling constant of the benzylic proton is given in
Table 1. Compounds 1 and 8, prepared from 22, were
pure erythro isomers.  Catalytic reductive alkylation of
1 with nonan-2-one proceeded without inversion of the
azomethine intermediate and gave 9. Compound 2, an
erythro isomer, was prepared by reduction of 1-methyl-
aminomethyl 2-naphthyl ketone hydrochloride!® with
NaBH,.

The tertiary aleohols 13 and 14 were prepared by the
action of a Grignard reagent on isopropylaminomethyl
2-naphthyl ketone 25' (eq 1). The intermediate 11

COCHZNH-z'-Pr R*Mel

25
OH

|
CCH,;NH-i-Pr
o

13, R*=CH,
14, R*=C,H;

was obtained in low and uncertain yield by the route
used by Erlenmeyer and by Bergmann!* (eq 2). A

(6) H. Corrodi, H, Persson, A. Carlson, and JI. Roberts, J. Med. Chem.,
6, 751 (1963).

(7) G. G. Lyle and L. K, Keefer, J. Org. Chem., 31, 3921 (1966).

(8) H. Pfanz and H. Wieduwilt, drch. Pharm., 288, 560 (1933).

(9) G. Fodor, V. Bruckner, J. Kiss, and G. Ohegyi, J. Org. Chem., 14,
337 (1949).

{10) A. A. Kropacheva and 8. I, Sergievskaya, Zh. Obshch. Khim., 21, 2174
(1951); Chem. Abstr., 46, 8073 (1952).

(11) E. D. Bergmann, et al., J. Chem. Soc.. 2673 (1951); 2364 (1953);
1064 (1954): 1662 (1956), and references eited therein.

related piperazin-H5-one 28. Such products do not

CH,
NO COE
CH HN/\(O
S N NH
' .
CO,Et CO,Et
27 28

appear to have been obtained by other workers. 27
could arise by the addition of hydrogen from 26 to the
azomethine bond of a second molecule of 26 rather than
to the carbonyl group of 2-naphthaldehyde.

Catalytic reductive alkylation of 11 gave 12 in low
vield, together with 2-naphthylmethanol. Clearly
part of the azomethine intermediate 29 for the alkyla-
tion underwent a reverse aldol condensation to give
2-naphthaldehyde which was then reduced.

crH
HCIHCO._,EL
N==C(CH,),
29

The halohydrin intermediates required for the prepa-
ration of the propranolol analogs 15-17 and 19 were
prepared from the appropriate acid by the general
route shown in eq 3. An attempt to prepare the acid

OC(CH,),CO.H
30
RCOCt — RCOCHN, —-— RCOCH)(lI —

OC(CH,),CHOHCH.C!

0

chloride of 30 with excess SOCL in the absence ol a
solvent gave the 4-chlorosulfinyl derivative 31 (of 30).

The tertiary alcohol 18 was prepared from the epoxide
33 obtained by the action of dimethylsulfoxoniunm
methylide on 1-naphthoxyacetone (32).12

O
, e 4N
OCH,CO OCH,C—CH,
o — Q0
32 33

Structure-Activity Relationships.—The results of the

(12) BE. J. Corey and M, Chavkovsky, /. dm. Chem. Soc., 8T, 1353
(1465).
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biological screening tests!® are given in Table I. The
test procedure was identical with that reported pre-
viously.'2

Introduction of substituents into the side chain of
pronethalol and propranolol analogs generally gave
compounds which were less potent than the unsubsti-
tuted analog. The reduction in potency which accom-
panied alkylation of the carbon atom « to the amino
function, Z.e., C-2 in 20 and C-1 in 21, appears to be
fairly general for S-adrenergic blocking agents®!¢ and
for B-adrenergic stimulants.'®-®* The erythro isomer 3
was about three times more potent than the threo
isomer 5, but only about one-third as potent as the
unsubstituted analog (pronethalol®), In the 2-amino-
l-aryl-1-propanol series erythro isomers appear to be
generally more potent than threo isomers in their action
on 8 receptors.**7  The potencies of 1 and 2 were low,
but were greater than might have been expected from
knowledge of the potencies of the wunsubstituted
analogs.'® TUloth, et al.,** have previously noted that
introduction of a methyl group in the erythro configura-
tion on the « carbon atom of the N-methylamino com-
pound 34 raised 8-blocking potency.

CH(OH)CH,NHMe

JOA
MeSO,NH

34

Experimental Section s

Nmr spectra were measured in CDCl; (TMS) unless stated
otherwise. Hydrogenations were carried out at room tempera-
ture and atmospheric pressure,

erythro-2-Isopropylamino-1-(2-naphthyl)-1-propanol (3).—A
solution of 22¢ (6 g) in Me;CO (20 ml) was hydrogenated in the
presence of Pt (0.5 g). The mixture was filtered and the filtrate
was evaporated to dryness. The residue was shaken with 1 NV
HC! (800 ml) and Et;O (200 ml). The acidic agueous solution
was made alkaline with 8 N NaOH and then extracted with Et,0.
The extract gave 3 (4 g), mp 123-124°, after fractional crystalliza-
tion; 7 2.15-2.75 (multiplet, Ar-H, 7), 5.22 (doublet, J = 4.0
cps, >CHO, 1), 6.94 [quartet of doublets, J/ = 6.5 and 4.0 cps,
-CH(CHy)~], 7.07 [septet, CH(CHj):], 895 [two doublets,
CH(CHs),, 6], 9.23 [doublet, J = 6.5 cps, -CH(CH;)~, 3].
3-HCl was prepared by adding ethereal HC1 to the base in MeOH
+ Et,0.

2-Bromo-1-(2-naphthyl)-1-propanol (23).—NaBH, (3.0 g) was
added during 45 min with stirring to a suspension of 1-bromoethyl
2-naphthyl ketone!® (10 g) in MeOH (200 ml) at 0-5°. After 30
min the mixture was poured into 6 N HBr containing ice and
extracted with Et,O. The extract gave crude 23 as a gum, which
was used without further purification.

threo-2-Isopropylamino-1-(2-naphthyl)-1-propanol (5).—A so-
lution of 23 (24.3 g) and -PrNH, (100 ml) in EtOH (150 ml) was
heated under reflux for 48 hr and then the EtOH and the excess
i-PrNH, were evaporated. The residue was dissolved in 1 N
HCI and the solution was washed with Et,0. The acidic aqueous
solution was made alkaline with 8 ¥ NaOH and then extracted
with C¢He. The extract gave an oil which was dissolved in the

(13) Biological testing was carried out by Drs. J. W. Black and R. G.
Shanks and Mr. D. Dunlop. For further information see J. W. Black,
W. A, M. Duncan, and R. G. S8hanks, Brit. J. Pharmacol., 25, 577 (1965).

(14) R. H. Uloth, J. R. Kirk, W. A. Gould, and A. A. Larsen, J. Med.
Chem., 9, 88 (1966).

(15) A. A, Larsen, W. A. Gould, H, R. Roth, W. T. Comer, R. H. Uloth,
K. W. Dungan, and P. M. Lish, J. Med. Chem., 10, 462 (1967).

(16) D. Hartley, D. Jack, L. H. C. Lunts, and A. C. Richie, Nature, 219,
862 (1968).

(17) J. Van Dijk and H. D. Moed, Rec. Trav. Chim., 78, 22 (1959).

(18) Where analyses are indicated only by symbols of the elements,
analytical results obtained for those elements were within =£0.4%, of the
theoretical values.
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minimum amount of hot EtOAc. Compound 5 (11.1 g) separated
on cooling, mp 117-118° depressed to 102-105° by 3; r2.15-2.75
(multiplet, Ar-H, 7), 5.88 (doublet, J = 8.2 ¢ps, -OCH-, 1), 7.14
[septet, CH(CHas)s, 1], 7.28 [quartet of doublets, J = 6.0 and 8.2
cps, ~-CH(CHj;)-], 8.9-9.2 [three sets of doublets, CH(CH;); and
-CH(CHj3)-, 9].

N-(2-Chloro-1-methyl-2-(2-naphthyl)ethyl]isopropylamine
Hydrochloride (24). (a) A solution of 3 (0.5 g) in SOCl, (5 ml)
was heated under reflux for 12 hr and then the excess SOCl, was
evaporated. The residual solid was crystallized from MeOH-
EtOAc and gave 24: mp 173°; 7 2.10-2.80 (multiplet, Ar-H,
7), 4.26 (doublet, J = 9.0 cps, -CICH-, 1), 6.10-6.50 [multiplet,
CH(CHj;) and CH(CHas),, 2], 8.33, 8.42, and 8.57 [three sets of
doublets, CH(CHs)z and —CH(CHs)—, 9] Anal. (CmHmClzN)
C, H, C|, N.

(b) In the same way 5 was converted to 24, mp and mmp 173°.
Anal. (C15H21012N) C, H, Cl, N.

Hydrolysis of 24.—NaOH (1 N, 1 ml, 1 equiv) was added to a
solution of 24 (0.298 g) in H.O (20 ml). The solution was heated
at 100° for 1 hr and then more 1 N NaOH (1 ml, 1 equiv) was
added. Heating was continued for 0.5 hr and then the solution
was cooled, made strongly alkaline, and extracted with Et,0.
The Et;O extract gave a mixture of 5 and 3 (ratio 10:1 by nmr),
mp 115-117°,

N-Benzoyl Derivative of 5.—KOH (39, 50 ml) was added dui-
ing 0.5 hr with shaking to a solution of 5 (0.5 g) and CsH;COCI
(0.51 g)in Et.0 (30 ml). The Et,0 layer was washed successively
with H;0, 1 ¥ HC], and H:0. The dried Et,O solution gave6: r
2.1-3.0 (multiplet, Ar-H, 12), 3.36 (doublet, J = 8.0 cps, OH, 1),
4.96 (doublet of doublets, J = 8.0 and 5.0 ¢ps, -OCH~, 1), 6.2-6.6
[multiplet, CH(CHjs); and -CH(CHj;)-, 2], 8.4, 9.04, and 9.83
[doublets, CH(CH:), and ~-CH(CH;)-, 9].

A similar procedure gave 4: 7 2.0-2.9 (multiplet, Ar-H, 12),
3.6 (broad singlet, OH, 1), 4.78 (broad singlet, -(OH)CH-, 1),
6.1 [septet, -CH(CHa)s, 1], 6.52 [quartet of doublets, J = 7.0 and
1.7 cps, -CH(CH;)-, 1], 8.59, 8.85, and 8.95 [doublets, CH(CHj3):
and ~-CH(CH;)-, 9].

O-Benzoyl Derivative of 5.—A solution of HCl in EtOH
(5 N, 1 ml) was added to a solution of 6 (0.35 g) in EtOH (10 ml)
at room temperature. After 3 hr the solution was evaporated
and a solid residue was obtained. An nmr spectrum was deter-
mined on this solid residue. The HC! of the O-benzoyl derivative
of 5 had mp 247° from MeOH-EtOAc; r (DMSO-ds + D,0O)
4.02 (doublet, J = 9.0 Ccps, -‘OCH—, 1) Anal. (CstQaClNOg)
C, H, N.

When 4 was treated in the same way, a mixture of the HCl
salts of the O-benzoyl derivatives of 8 and 5 (ratio 7:3) was ob-
tained (129 yield): mp 209-210° from MeOH-EtOAc; r
(DMSO-ds + D20) 3.55 (doublet, J = 3.0 cps, -OCH-, erythro
isomer), 4.02 (doublet, J = 9.0 cps, ~-OCH~, threoisomer). Anal.
(CysHpsCINO;) C, H, N. 4 was recovered from the mother
liquors of the crystallization.

2-(1-Methyloctylamino)-1-(2-naphthyl)-1-propanol (9).—A so-
lution of 1 (base, 0.5 g) in EtOH (5 ml) and nonan-2-one (2.5 ml)
was hydrogenated in the presence of Pt (0.25 g). The mixture
was filtered and the filtrate was evaporated to dryness. The
residue was shaken with 2 N HCI and Et:0. 9-HCI separated
as a white solid at the interface.

2-Methylamino-1-(2-naphthyl)-1-propanol (2).—NaBH, (0.5
g) was added during 30 min to a stirred solution of 1-methyl-
aminoethyl 2-naphthy! ketone hydrochloride?® (0.92 g) in MeOH
(20 ml) at 0°.  After 12 hr the solution was evaporated to dryness
nvacuo. 2-HCl was isolated in the same way as 9-HCL.

Ethyl 2-Amino-3-hydroxy-3-(2-naphthyl)propionate (11).—A
solution of glycine ethyl ester (0.72 g), 2-naphthaldehyde (4.16 g,
3.8 equiv), and piperidine (0.1 ml) in EtOH (10 ml) was heated at
70° for 2 hr and then kept at room temperature overnight. The
EtOH was evaporated in vacuo and then a slight excess of HCl in
MeOH was added, followed by excess Et,0. The solid which
separated was fractionally crystallized from MeOH-EtOAc to
give 11-HCI (0.3 g, 153%,).

Ethyl 2-Amino-3-(ethoxycarbonylmethylamino)-3-(2-naphthyl )-
propionate (27) and 3-Ethoxycarbonyl-2-(2-naphthyl)piperazin-
5-one (28).—A solution of glycine ethyl ester (1.44 g) and
2-naphthaldehyde (8.3 g, 3.8 equiv) in EtOH (20 ml) was heated
at 70° for 2 hr and then kept at room temperature overnight.
The EtOH was evaporated in vacuo and then a slight excess of
HCl in MeOH was added, followed by excess Et,0. The solid
which separated was fractionally crystallized from MeOH-EtOAc
to give 11-HCl, mp 172-173° (0.02 g); 27-2HCl: mp 154-156°
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(0.38 g); 7 (DMSBO-de) 1.0-5.0 (broad, exchanged with 1,0,
NH;*, and NH,™, 5), 1.9-2.6 (multiplet, Ar-H, 7), 5.0 and 5.2
(multiplets, each becoming a pair of doublets with 12,0, ~(NH)-
CHCH<, 2), 5.6-6.1 (multiplet, CH,CH;, 4), 6.4 (multiplet,
becoming an AB pattern with D.0, NCH,CO, 2), 8.82 and 8.9
(’triplets, C}IQCHS, 6) [Anal‘ (CmIIzeClzNzoﬂ C, I'{. CI, N], and
28-HCl: mp 245° (0.34 g); 7 {on free base) 2.1-2.7 (multiplet,
Ar-H, 7), 3.22 (singlet, H at position 1, exchanged by D0, 1),
5.65 (AB pattern, H’s at positions 2 and 3, 2), 6.05 (quartet,
CH,CHj;, 2), 6.42 (singlet, H’s at position 6, 2), 7.55 (broad sin-
glet, exchanged with I),0, H at position 4, 1), 9.07 (triplet, CIT.
CHs, 3); m/e 298 [Anal. (Ci:HoCIN,Og) C, H, Cl, N1
Ethyl 3-Hydroxy-2-isopropylamino-3-(2-naphthyl)propionate
(12).—A solution of 11-HCI (0.55 g) in H,O (30 ml), 1 ¥ NaOH
(1.85 ml), and Me.CO (10 ml) was hydrogenated in the presence
of Pt (0.25 ¢). The mixture was filtered and the filtrate was
evaporated to dryness i vacuo. The residue was dissolved in
IO, the solution was washed with HyO, and then dried. A
slight excess of ethereal HCl was added to precipitate 12-HCI.
The mixture was filtered, the filtrate being retained. 12-HCI
(0.145 g), mp 174-175° was obtained. The retained Et.0O
filtrate was washed with H,O and then dried. The Et:0 was
evaporated and the residual oil (in C¢Hs) was chromatographed
on ALO;.  Elution with CHCL-CsHg (3:7) gave 2-naphthyl-
carbinol as plates (0.025 g), mp 80° from petroleum ether (bp
40-60°), lit.2® mp 80°  Anal. (CyH,O) T G0 caled, 83.5:
found, 83.0.
2-Isopropylamino-1-methyl-1-(2-naphthyl)ethanol (13).-—A
solution of MeMgl in Et;O (130 ml) was prepared from Mg
powder (2.88 g) and Mel (17 g). 25-HBr (6 g) was added and
after the vigorous reaction had subsided the mixture was heated
under reflux for 1 hr, and then stirred at room temperature for 12
hr. HCL (1 &) was added to extract the basic product, and the
extract was washed with Et,0.  The acidic agueous solution was
made alkaline with 8 .\ NaOH and then extracted with CHCls.
The CHCl; was evaporated, the residual oil was dissolved in cold
petroleum ether (bp 40--60°) (50 ml), and the solution was filtered
to remove insoluble material. The filtrate was evaporated to
dryness, the residual oil was dissolved in Et.0, and ethereal HCI
was added to precipitate 13-HCI (3.3 g).
1-Chloro-3-(1-naphthoxy)-2-butanone.--A solution of 2-(1-
naphthoxyypropionic acid® (20 g) and SOCL (16.5 g) in CHCL
{200 ml) was heated under reflux for 3 hr and then evaporated to
dryness.  The residual il was dissolved in petroleum ether (bp
60--80°), treated with charcoal, and filtered, and the solvent was
cvaporated. The residual oil had an ir band at 1770 c¢m~!
characteristic of an acid chloride. A solution of the acid chloride
in .0 was treated with a slight excess of CH,Ny in Et,0. After
12 hr the solvent was evaporated. The residual solid had an ir
band at 2100 em~?! characteristic of a diazo compound. A solu-
tion of the diazo ketone in Et;0 was saturated with HCL at 0°,
After | hr ice was added, and the Et;0 layer was separated and

(1) M. Rupe and T, Becherer, Helv. Chim. Acta, 6, 880 (1923).
(20 C. A. Bischoff, Ber,, 33, 1386 (1900).
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then washed successively with 109, Na,CO; and H,O. The
Et,0 solution gave the chloro ketone (21.4 g), mp 70-71° from
petroleum ether (bp 60-80°). Anal. (CH;CIO0) G, H, CL
1-Isopropylamino-3-(1-naphthoxy )-2-butano! (15), - NaBI{.

{7.5 g) was added during 45 min to a stirred solution of I-chloro-3-
(1-naphthoxy)-2-butanone (15 g) in MeOH (250 ml) at 0°.  After
12 hr the MeOH was evaporated, the residual gum wax dissolved
in Lit.O, and the solution was washed with H,O. The dried
F1,0 solution was evaporated and the residual gum (12.8 g) wus
heated with -PrNH, (45 g) in a Carius tube at 100° for [0 hr.
The excess -PrN H, was evaporated, the residie was dizsolved in
1.V HCI, and the solution washed with Et.(). The acidic aque-
ous solution was made alkaline with 8 .V NaOH and then extract-
ed with INt:0. The E1,0 solution was dried and then a slight
excess of ethereal HCL was added. 15 HCl separated.

1-Isopropylamino-3-methyl-3-(1-naphthoxy )-2-butanol (16).-
A solution of 2-methyl-2-(1-naphthoxy)propionic acid?® (658.3 ¢)
and SOCL (53 g, 1.5 equiv) in CHCLy (300 ml) was heated under
reflux for 3 hr and then evaporated to dryness.  The residual oil
war dizsolved in petroleum ether (hp 60-807), treated with
charcoal, and filtered, and then the solvent was evaporated.  The
acid chloride =0 obtained was converted to 16- HCl by the method
described for 15-HCL Intermediates were characterized only by
ir spectra.

2-Methyl-(4-chlorosulfinyl-1-naphthoxy )propionic Acid (31..

~A suspension  of  2-methyl-2-(1-naphthoxy propionic  acid
(10 gy in SOCL (20 ml) at roownr temperature gradually formed a
solution and after 30 min a new solid (31) =eparated. It was
erystallized from FtOAe: mp 142-143° dec. Anal. (Cullp-
ClO&S) G H, CL S caled, 10,250 found 9.7

A solution of 31 in 5, NaHCO,; was acidified with 6 .\ HCL
The 2-methyl-(4-hyvdroxysulfinyl--naphthoxy)propionic  acid
which zeparated was cerystallized from 00 mp 128°0 Anal.
(CH 02 C, S caled, 1008 found, 11,3,

1-Isopropylamino-2-methyl-3-(1-naphthoxy )-2-propancl (18).
- A 309 dispersion of Nal i oil (1.04 g) was added to a stivred
stuizpenzion of trimethylsulfoxonium iodide (4.8 g) in DNSO (50
ml) under Ny The mixture was heated at 60° for 30 min and
then l-naphthoxyvacetone? (4 g) in DMSO (30 ml) was added.
After 2 hr at 60°, the mixture was cooled and poured into 1.0,
The intermediate 1-methyl-1-( l-naphthoxymethyloxirane, which
was isolated by Et0 extraction, wax heated under reflux with /-
PrNH, (30 ml){for 1 hr. 18 was isolated in the same way as 15 and
then converted to the hydrogen oxalate.
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