
pared in Et20. It was recrystallized (EtZO-EtOH) as whitr 
needles, mp 143-144". 

N-(2-Propynyl)isoindole (2) Hydrochloride.---A aolut ion of 
11.9 g (0.1 mole) of 3-hromopropyne in 25 ml of Et20 was added 
dropwise at 0" to a solution of 23.8 g (0.2 mole) of isoindoline6 
in  200 ml of anhydrous EtzO. The mixture was allowed 11) stir 
in an ire bath for 3 hr  and at room temperature overnighf. 
Isoindoline hydrohromide was filtered off. and the EtzO solution 
was dried (SaaCOs) and evaporated. The resulting orange oil 
waR distilled at 65" (0.3 mm), resulting in 8.8 g (515~'~ I of 2 :is 
a slight,ly yellowish oil, na% 1.5620. .Iiiui. (CI1HIlS) C, H, S .  

TI iiielted a i  

.1.nal. ( C I S H I ~ C I S ~ )  C, H, S.  

The hydrochloride of 2 WRS fornied in b:t,O. 

+Adrenergic Blocking Agents. IV. Variation of the &Naphthyl Group of 
Pronethalol [2-Isopropylamino-l-(2-naphthyl)ethanol] 

R. HOWE, B. J .  MCLOUGHLIS, R. S. RAO, 1,. H. SMITH. A \ D  11. 8 .  C"ODVEP;AR 

Iniperzal Chenizcal Zndustraes Lld, Phai nkuteictzcals L ) Z L I S I O I I ,  .1 l d e i  ley P a r h ,  Iluctleafielrl, Cheshnr f .  Bngland 

lierewed entbei 26, iFXcs 

In attempts to improve the potency of the adrenergic preceptor anlagom+l PI onet halo1 ["-isoprop?-larniii~- 1- 
(2-naphthyl)ethanol] the 2-naphthyl group has been replaced bv, for example, I-naphthyl, tetrahydro-"naphthyl, 
hndanyl ,  and various tricarbocyclic groups. .halogs have also been made with subqtituents other than 2-Pr oil 
S.  Structure-activity relationships are discussed. Several of the compoundi desvrihed Iiaw the iame level ot 
potency as pronethalol. 

In the course of our synthetic program' ainied a t  irn- 
proving the potency of the adrenergic @-receptor antag- 
onist 2-isopropylamino- I- (2-naphthyl) ethanol (pronet h- 
dol)* we have prepared the analogs described in 

m C H  tOH)CH.NHP~-~ 

pronethalol 

Table I. The 2-naphthyl group of pronethalol has been 
replaced by for example l - r~aphthyl ,~  tetrahydro-2- 
riaphthylJ4 5-indanyl,* and various tricarbocyclic groupsb 
to provide a series of 16 compounds having an isopropyl- 
aminoethanol side chain. Analogs have also been made 
with substituents other than isopropyl on S. The 
compounds were prepared mainly by three of the 
methods dem-ibed in part 1.l" 

In method A. an intermediate aminomethyl ketoiic 
iTsthle TI) was rcduccd hy XaBH4 in good yield. 

13 
IICOCH2X -+ 11'112SH e 

1 
ItCOCH2SR%' -+ RCH(OH)CHZSR'R~ 

SaBHI 
S = Br or C1 

Yevcrnl specific methods are described for the isolatioii 
Qf th r  salts of the aminomethyl ketones, in addition to  
thc gcncral method B. Yields were usually in thc 
rcgion 20 307, except for 48 (53%). ,\lost of the inter- 
Iiitdi:ite halomc~thyl kctones were known. The orierita- 

(1) (a) I'art I: H. Hoae,  A. f'. Crou-ther, J. S. Stephenson, B. 5 .  Rao, anti 
A. F. Crowther arid 

R.  Howe and B. S. Rao. 
L. H. Smith, J .  Med. Chem., 11, 1000 (1968); (h) part 11: 
L. H. Smith, ibid., 11, 1009 (1968); ( c )  part 111: 
ibid., 11. 1118 (1968). 

( 2 )  Alderlin@. 
(3) J. S. Stephenson and B. J .  LIcLoughlin, British Patent  998,524 (1965). 
(4 )  R.  H o a r ,  1,. H. Smith, and ,I. S. Stephenson, British Patent l,O03,ll!!li 

[I!)&-!). 
1.7) I< .  Hoar. 13ritihh Patent  984,291 (l!J6:). 

tion of 4-meth2-i-l-acetonaphthoiir.6 obtaiiied I)y : tq - I a -  
tion of 1-niethylnnphthaleiie uiid used to preparc' 
brornomethyl 4-nic.th;vl-1 -naphthyl ketone. ~ v : i b  checketl 
by oxidation I ia -I-inetliSI-l-n:iphthoic acid to nuph- 
thalciie-l..l-c~icarbor;ylic acid.' ('hloromethyl 1.2,3,4- 
tetrahgdro-2-naplitliyl kc tow 165) was prep:ired by thc. 
following rout e. 

IICOCL --+ I tCOCHl?  --+ ItCOCHiCl 
65 

I< = 1.2,2,4-ietraIi> dro-2-naphthj 1 

In method ( '  iiii intermediatc lialoliydriii was treated 
with an nniiiic. to givc ( [ , i n  xn cpoxitle) R mixture of 

0 I1CH(OH )CH:SII'R' 
3 

ICH(OH)CH?\+IICH- CH. 
L 

IICH( l It'ltZ)CH?OH 

position isoniers, n-hich large]? cwisistetl of thc clesiretl 
secondary alcohol isomer. Purificatioii hy fractional 
crystallizatio~i gave tlic required isomer. daniples of 
4, 13, anti 15 obtained by mcthod (' were itlciitical with 
those produced uii:rml,igously by method A. The struc- 
tures of those compounds prepared oiilj- by nirthotl ( '  
n-ere confirimd by nnir and, in pwrticulnr, hy tlic 
chemical shift of thcl protoll ('H[O)- which in pronc>tli- 
alol (CCI,) is T <5.15 (X part o f  al3X). For those coni- 
pounds i n  which there J V ~ S  110 fused-ring junction :it :i 

ring carbon :itom adjaccnt to the one bearing thc side 
ehain, i .e. ,  for 34, 35, and 42, the chemical shift was 
T 5.1-5.25. For those with :in adjacent fused ring, i.e.. 
the a-naphthyl analogs 1, 3, 6 ,  8, 11, and the pheiiari- 
threne 37. thc chemical shift \vas T 4.33- 4.5.  For t h t  
ring-substitut et1 compounds 17 ancl 18 the chemical 
shifts were T 5.3 and 4.7 (nnir spectra in CDC13, except 
for 6, 11, and 18 which were measured in DMSO-de) 

[I,) (a) H. 1) Elauorth ind ( I t .  31aiv1ri, J. Chem. S o c ,  l i 2 0  I I'IL!) 
I ) )  ,J. Hauer, 11. Hiii-grri a n d  4 H n i i s t ~ ,  R P ~  91, 1401 (19%) 

71 I 1 l c i \ v i  i i i i ( 1  i hiraliti 1 h d  55 1 R d i  (1022) 
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In the position isomer 66 of proiiethalol the chemical 
shift of the proton -CH(W)- was T 6.0 (CC1,). The new 

CH( NH-l-Pr)CH,OH 

\ /  

66 

halohydrins characterized in Table I11 were prepared by 
reduction of the related halomethyl ketone with NaBH4. 

The third main method (D) was reductive amination 
of a glyoxal using S a B H 4  as reducing agent.'& The new 
glyoxals listed in Table IV were prepared by SeOz 
oxidation of the corresponding methyl ketone or by the 
RCOCHO + HzSR'+ 
(RCOCH=SR' + RCOCHlSHR') + RCH(OH)CH&HR' 

action of DMSO on the corresponding bromomethyl 
ketone.la 

Three compounds were made by catalytic reductive 
alkylation of 2-  amino - 1 - (1 -naphthyl)ethanol (67) 
formed in situ from 1-hydroxyiminoacetylnaphthalene 
(68) (method E). The latter compound, mp 137-138", 
was prepared by treatmtnt of 1-acetonaphthone with 
AmOSO in the presence of ethereal HC1. JVister and 
RobinsonS prepared 68 under alkaline conditions and 
reported nip 183". The two compounds may be syn 
and anti isomers, or 183" may be a clerical error for 
138". 67 was characterized by reduction of amino- 
methyl 1-naphthyl ketone hydrochloride (69) with 
SaBH,. Catalytic reduction of either 67 or 69 in the 
presence of hlezCO gave 2. 

The 5,6,7,8-tetrah!:droiiaphthyl analog 20 was pre- 
pared by two special routes, reductio11 of pronethalol 
under pressure in the presence of Raney S i ,  and reduc- 
tion of thc ?j-benzyl derivative'" of pronethalol in the 
presence of P t  and HCI. I t  was shown in part  I that 
when Pd-C was used in the last reaction n-ithout added 
HCI, pronethalol was formed, i.e., the benzyl group was 
hydrogenolyzed without the 2-naphthyl group being 
affected. 

One further compound, 71, in which the nrninoethanol 
side chain is substituted across the peri  positions of the 
naphthalene nucleus, was prepared by catalytic reduc- 
tive alkylation of acenaphthenequiiione monoxime 70. 

NHPr-i 

70 71 

Structure-Activity Relationships.-The results of the 
biological screening testsg are given in Table I. The 
test procedure was identical with that reported previ- 

Consider first those compounds with an isopropyl- 
amiiioethanol side chain. The 1-naphthyl analog 2 of 
pronethalol had about the same p-adrenergic blocking 
potency as pronethalol, but resembled DCI [l-(3,4- 
dichlorophenylj-2-isopropylamiiioetlian01]~~ in that  it 
caused a marked increase in heart rate. Several other 
1-naphthyl analogs caused a marked increase iii heart 

ousIy.1a 

(8) J. Wister and R. Robinson, J .  Chem. Soc., 101, 1307 (1912). 
(9) Biological testing was carried out by Dr. J. JV. Black and Mr. D. Dunlop. 

Iq'or fur ther  information see J. I\-. Black, N'. A.  hl.  Duncan, and R .  G. Shanks, 
Brit. J .  Pharmacal., 25. 577 (1905). 

rate. The similarity in potency of 2 and pronethalol 
contrasts with the propranolol series where the l-naph- 
thy1 compound [propranolollC = l-isopropylamino-3- 
(l-naphthoxy)-2-propanol] was about 25 times more 
potent than the 2-naphthyl analog.lb Potency was not 
improved in the five 1-naphthyl analogs examined. 

The two tetrahydro-2-naphthyl analogs 20 and 24 
had the same potency as pronethalol and did not raise 
the heart rate. Changing the six-membered saturated 
ring of 20 to the five-membered saturated ring of the 
5-indanyl analog 27 did not change the potency. The 
three phenanthrenes 34, 35, and 37, and the anthracene 
41, which exemplify the four ways of fusing a benzene 
ring onto the 2-naphthyl moiety of pronethalol, were 
some four to eight times less potent than pronethalol. 
The same relationship held for 42 and 43 and their 
bicyclic analogs 27 and 2. It is possible that the tri- 
carbocyclic nucleus of 34 to 43 is rather too large to 
occupy effectively the receptor site normally occupied 
by a catechol nucleus. Compound 71 was completely 
devoid of P-adrenergic blocking activity. 

In  the tetralin and indane series 20 and 27, which 
have a Me group on the a carbon atom of the main 
alkyl chain of the substituent R2, were more potent 
than 19 and 26 which have no such Me group.la In  the 
1-naphthyl series the difference was less marked. 
Tertiary amines were not examined in much detail be- 
cause they were uninteresting in the pronethalol series;la 
however, 11 proved to be more potent than mas ex- 
pected. The complete lack of activity of 39 was sur- 
prising, but may be due to the presence of a large R2 
substituent and a bulky phenanthrene nucleus in the 
same molecule. 

For several compovnds in Table I two racemic dias- 
tereoismers are possible. Because more interesting 
series of compounds were available no special attempt 
mas made to obtain both diastereoisomers, a id none of 
the compounds was resolved into its optical isomers. 

Experimental Section" 
The general experimental methods A-E are representative for 

the compounds reported in Tables I and 11. Melting points and 
recrystallizing solvents given in the tables are usually not repeated 
in the text. Hydrogenations were carried out at room temperature 
and atmospheric pressure unless stated otherwise. 

A. 2-Isopropylamino-l-(5,6,7,8-tetrahydro-2-napl~thyl)etha- 
no1 (20).---SaBH4 (1 g, 0.026 mole) was added during 10 min t o  a 
stirred solution of 45,HBr (3 g, 0.0096 mole) in hIeOH (60 ml) 
at 0". After 3 hr the MeOH was evaporated under reduced 
pressure, 0.5 -Y HC1 (80 ml) was added, and the mixture was 
washed with Et20 (20 ml). SaOH (2 S, 30 ml) was added to  the 
aqueous acid layer and the product (20) was isolated with Et2O. 

R. t-Rutylaminomethyl5,6,7,8-Tetrahydro-2-naphthyl Ketone 
(46).---h solution of bromomethyl 5,6,7,8-tetrahydro-2-naphthyl 
ketoneL2 (10 g, 0.04 mole) and t-BuKHs (8.7 g, 0.12 mole) in 
MeOH (60 nil) was kept at 0 "  for 16 hr and then the JleOH was 
evaporated. The residue was shaken with 0.5 *Y HCI and EtnO. 
The aqueous extract was made alkaline with 4 -Y SaOH and then 
extracted with EtpO. The dried extract was treated with ethereal 
HC1 and 48,HCl separated out. 

Isobutylaminomethyl 1-Naphthyl Ketone (44).-.4 solution of 
bromomethyl 1-naphthyl ketone13 (2.48 g, 0.01 mole) in Et20 
(50 ml) was added slowly to a stirred solution of &BUSH* 

(10) InderalE. 
(11) Where anall-ses are indicated only by symbols of the elements or func- 

tions, analytical results obtained for those elements or functions were within 
*0.4% of the theoretical values. 

(12) C. T. Bahner, E. Kite, F. Pierce, L. 31. Rives, AI. D. Pickens, and 
C. Myers, J .  .4m. Chem. Soc., 73, 4011 (1951). 

(13) 0. I'ampel and G. Schmidt, Ber., 19, 2890 (1880). 
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Comprl Rk R '  
I 

1% 
I-I 
€I 
I1 
H 
11 
II 
H 
11 

3 I CH 

3 IlBr 

J HB1 
.I HC1 

B HC1 

I3d HCI 
Be IICl 
BO HC1 
13' HC'I 

m1 

(%, 11, s, lit" 
c* ,  €I, C1, s 
(>, 11, €31,  s 
11, s, CI, C', 

C', 11, N, ( ; I (  
c', FI, s, C'l" 
C', 11, C'l, s 
C X ,  €1, Y 

C ,  H, C1, N 

" C: cslcd, 69.2; found, 6S.5. ' B r :  calrd. 25.6: found, 24.9. ' C:  rnlcd, 07.:;: Eouiitl, 66.7. l ietone (0.042 mole), ;inline (0,Oh;j 
mole). e Kerone (0.04'2 mole), amine (0.125 molei. ,' C1: cdcd. 13.:2: found 13.S. Ketone (0.042 niolel, amine (0.0s mole;. CI: 
(.alcd, 13,;j: found, 13.5. Wiere there ir a hlatik .paw 
in thiy column. the It group is the prereding struetiire. 

i Ketone (0.042 mole), amine (0.125 mole 1. j See 1. .perinientul Section. 

56" 

q 
Br C,Hl? 

(1.46 g, 0.02 mole) in Et20 (50 ml) at <lo".  The mixture was 
stirred for 1 hr and then filtered. Ethereal HCI was added t o  
the filtrate and the 44.HC1 which separated was first warmed 
with l Ie2C0 to remove gummy material and then crystallized 
from EtOH-EtOAc. 

Isopropylaminomethyl 5,6,7,8-Tetrahydro-2-naphthyl Ketone 
(45).--A solution of hromomethyl 5,6,7,8-tetrahydr0-2-naphthyl 
ketone12 (3 g, 0.012 mole) and t-Pri\"z (0.75 g, 0.013 mole) in 
EtOH (25 ml) was kept at  20" for 16 hr and then EtOhc (ca. 
100 ml) was added to  precipitate 47.HBr. 

1-Methyl-2-phenylethylaminomethyl 5,6,7,8-Tetrahydro-2- 
naphthyl Ketone (47).--k solution of bromomethyl 5,6,7,8-tetra- 
hydro-%naphthyl ketone'z ( 5  g, 0.02 mole) and amphetamine 
(2.67 g, 0.02 mole) in AIeOH (25 ml) was kept a t  20" for 60 hr 
and then the NeOH was evaporated. The residue was stirred 
with EtOAc to  remove gummy material and the sohd 49,HBr 
was then crystallized from 1leOH-Et0.h. 

Isopropylaminomethyl 1,2,3,4-Tetrahydro-2-naphthyl Ketone 
(48).---A solution of chloromethyl 1,2,3,4tetrahydro-2-naphthyl 
ketone (5.0 g, 0.024 mole) and T-PrXHz (3.5 g, 0.06 mole) in 
15t0H (50 ml) waq heated under reflux for 16 hr and then the 

EtOH was evaporated. 50,HCI (3.4 g, 5:jCL) K : ~ Y  isolated i i i  t h y  
mme way as 49.HBr. 

2 4  3,4-Dimethoxyphenyl)ethylaminomethyl 5-Indanyl Ketone 
(53).--.?, solution of hromomethyl 5-indanyl ketone" ( I . I  g. 
0.0046 mole ) and 2-(3,4-dimetli( phenyl)eth>-lamine (0.5 g, 
0.00275 mole) in 1IeOH (20 ml) R- kept :it 20" for 16 hr during 
which time 53,HBr separated out. 

Isopropylmethylaminomethyl 9-Phenanthryl Ketone (54 j.-- .--I 
solution of hromomethyl 0-phenanthryl ketone15 (3 g, 0.01 InoleI 
and isopropylmethylamine (2  g, 0.0275 mole) in C6Hs (15 nil; 
was heated under reflux for 3 hr. The solution was cooled and 
then extracted with 0.5 S HC1. The aqueous extract .sac made 
alkaline with 2 .Y SaOH and then extracted with 1 3 9 0 .  The 
dried extract was treated with ethereal HCI and 56.HC1 separ:mti 
out. 

Chloromethyl 1,2,3,4-Tetrahydro-2-naphthyl Ketone (65): -~ 
h solution of 1,2,3,4-tetrahydro-2-naphthoic acidi6 (25.5 g,  

(14) \V. Borscht. iind 11. I'onimer. Bel. ,  54, 102 (1921). 
(15) E. Alosettig and  J. van de Kamp, J .  A7n. Chem. Suc. 55 ,  3449 ( l Y : j : j ! .  
110) E. 1,. Eliel and 'r. I:. Hoovrr. J .  O r y .  Chem., 24. WiR ( I n a n ) .  
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Compd R 

60 oboMe 
61" 

62 

63 

TABLE IV 
RCOCHO 

Method Crystn solvent Alp, oc Formula 

DMSO* EtOAc + P(60) 98-99C C~aHz6Oj. 0.67CaH~Or 

D?llSOe EtzO 119-121 CisHioO2 

a Forms a quinoxaline derivative, mp 85-86". Anal. (C1sH16K2) C, H, S. Intermediate bromo ketone, described in ref 12. An 
EtOAc complex of the hemiacetal 72, T (CDCl,) 2.1-2.3 (multiplet, 1, 3, l', and 3', Ar-H, 4), 2.87 (doublet, J = 7 cps, 4 and 4', .4r-H, 

72 
a), 3.71 (doublet, J = 10 cps, collapsed to singlet by DzO, CH(OH), 21, 4.96 (doublet, J = 10 cps, exchanged with DzO, CH(OH), 2), 
7.05-7.4 (multiplet, CHZJs next to aromatic ring, 8), 8.1-8.35 (multiplet, CH2, 81, and appropriate signals for 0.67EtOAc [see H. Becker 
and G. A. Russell, J .  Org. Chem.. 28. 1895 (1963)l. Intermediate bromo ketone, described in ref 14. e Intermediate bromo ketone, 
described in ref 15. 

0.16 mole) in SOC1, (29 g, 0.24 mole) was heated under reflux for 
2 hr and then the SOC12 was evaporated. The residual oil was 
dissolved in petroleum ether (bp 60-80") and then the solvent 
and traces of SOC12 were removed by evaporatiom. The residual 
oil had an absorption band at 1785 em-' characteristic of an 
acid chloride. A solution of the acid chloride (32 g, 0.165 mole) 
in dry Et20 (100 ml) was added to a slight excess of C H ~ S Z  in 
EtzO, the mixture was kept at 0" for 16 hr, and then the Et20 
was evaporated. The residual oil had an absorption band at 
2095 em-' characteristic of a diazo compound. The crude 
diazo ketone was dissolved in Eta0 (350 ml) and then HCl was 
passed in to saturate the solution. The solution was washed 
successively three times with H2O (100 ml), three times with 
l O i 0  Sa2C03  (100 ml), and three times with Hz0 (100 ml). The 
extract gave 65, mp 44-45" from petroleum ether, vmsX 1710 
cm-l. Anal. (C12Hl,C10) C, H, C1. 

Hromomethyl 2,6-Dimethyl-l-naphthyl Ketone.-Brz (16 g, 
0.2 mole) was added dropwise to a stirred solution of 2,bdimethyl- 
I-acetonaphthone1' (19.8 g, 0.1 mole) in Et20 (100 ml) a t  IO", 
and then the solution was stirred for 0.5 hr. I t  was poured into 
ice-water, and then the product was isolated by Et20 extraction, 
mp 66" from C6Hl2. Anal. (Cl4Hl3BrO) C, H ;  Br: calcd, 28.9; 
found, 28.2. 

C .  2-Isopropylamino-l-(4-methoxy-l-naphthyl)ethanol(13).--- 
Compound 55 (4 g, 0.017 mole), i-PrSHz (8 g, 0.135 mole), and 
IltOH (100 ml) were heated under reflux for 12 hr and then 
evaporated to dryness. The residue was dissolved in a slight 
excess of 2 X HCl and washed with EtzO, and then the aqueous 
acidic solution was made alkaline with 2 iY NaOH. The product 
13 was isolated by extraction with Et20 and then fractionally 
crystallized from EtO-4c-petroleum ether. 

2-Chloro-l-(4-methoxy-l-naphthyl)ethanol (55).---NaBH4 
(1.5 g, 0.039 mole) was added during 15 min to a stirred solution 
of chloromethyl 4-methoxy-1-naphthyl ketone@ (2 g, 0.0085 
mole) in EtOH (60 ml) at 0-5". The mixture was stirred for 1 hr 
and then poured onto ice. The mixture was extracted with Et20 
(three 100-ml portions), and the combined extracts were washed 
(HzO, 5% SaHC03, H20). The dried Et20 extract gave 55. 

D. 2-Ethylamino-l-(5-indanyl)ethanol (26).---NaBHa (1 g, 
0.026 mole) was added during 30 min to a stirred solution of 62. 
HzO (2 g, 0.01 mole) and EtSH2 (1.2 g, 0.027 mole) in MeOH 
(50 ml) at 0". The mixture was stirred at 0" for 2 hr and then 

(17) K. Qziewonski, K. Stec,  and P. Zagala, RocznikiChem., IS, 480 (1938); 

(18) B. R. Des and 6. Rajagopalan, .4rch. Pharm., 277, 3 i i  (1939). 
Chem. .-lbstr., 33,  1713 (1939). 

the solvent was evaporated zn uucuo. HC1 (0.5 S, 100 ml) was 
added and then the mixture was washed with EtsO. KaOH (2 S, 
35 ml) was added to the aqueous acidic solution and then the 
product 26 was isolated by Et20 extraction. 

5-Indanylglyoxal (62).---A solution of bromomethyl bindanyl 
ketone** (15 g, 0.063 mole) in DMSO (100 ml) was kept a t  room 
temperature for 48 hr and then poured onto ice. 62 was isolated 
by E t 2 0  extraction and then crystallized from HzO. 

2-Methoxy-1-naphthylglyoxal (60).---A solution of 2-methosy- 
l-acetonaphthone19 (10 g, 0.05 mole) and SeOl (5.6 g, 0.05 mole) 
in aqueous dioxane (1:3, 8 ml) was stirred and heated at 100" 
for 4 hr. The cooled mixture was filtered and the filtrate was 
evaporated to dryness. The residual oil was distilled to give 60, 
bp 180-195" (3 mm), which slowly solidified on standing in 
moist air. 

E. 2-Isopropyl-1-( 1-naphthy1)ethanol (2).-A solution of 68 
(1.7 g, 0.0085 mole) in EtOH (10 ml) and Me2C0 (20 ml, 0.27 
mole) was hydrogenated in the presence of Pt catalyst (0.43 9). 
The mixture was filtered and the filtrate was evaporated to dry- 
ness under reduced pressure. The residual solid (2) was crystal- 
lized from EtOAc. 

1-Hydroxyiminoacetylnaphthalene (68).-AmOSO (58.5 g, 
0.5 mole) was added during 1 hr to a stirred solution of l-aceto- 
naphthone (85.0 g, 0.5 mole) in saturated ethereal HC1 (500 ml). 
A further amount of saturated ethereal HC1 (100 ml) was then 
added and after 1.5 hr the mixture was poured into 2 S SaOH 
(2000 ml) containing ice. The Et20 layer was separated and 
thoroughly extracted with 1 Ar XaOH. The pH of the combined 
aqueous extracts was adjusted to 7 with concentrated HC1 and 
68 separated out, mp 137-138" (from CHCl,), 26 g (289) .  

2-Amino-1-( l-naphthyl)ethanol(67).--?;aBH~ (4 g, 0.105 mole) 
was added during 0.25 hr to a stirred suspension of aminomethyl 
1-naphthyl ketone hydrochloridez0 (10 g, 0.045 mole) in EtOH 
(120 ml) at 5 '. After 1 hr the mixture was poured into excess 
2 2%- HC1 containing ice and extracted with Et20 (two 100-ml 
portions). The combined Et20 extracts were washed twice with 
2 iV HC1, the combined acid solutions were made alkaline with 
8 .Y NaOH, and the product was isolated bv Et20 extraction. 

9nal. (Ci2HJ02) C, H, ?;. 

The extract gave 67, mp 125-126" (from- EtOAo). dnal. 
(Ci~HixS0) C, H, 5. 

Reduction of 2-Isopropylamino-l-(2-naphthyl)ethanol to 2- 

(19) C. R. Noller and R. Adams, J. Am. Chem. Soc., 46, 1889 (1924). 
(20) Farke Davis and Co. Ltd., U.  S. Patent 2,54.5,092 (1951); Chem. Abetr. .  

45, 7150 (1951). 




