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1.HCI ( 2  g) treat,ed as above gave 33.AcOH (0.23 g), mmp l l l " ,  
and 33 (0.6 g), mmp 106", by fractional crystallization. The 
mother liquors were separated chemically to give a nonbasic part 
which yielded 45 (0.6 g), mmp 85' from EtOAc-petroleum ether. 

b.-AcC1 (1.57 g, 1 equiv) in CaHjN (10 ml) was added to  33 
(4.58 g) in CZHSN (25 ml) a t  0". After 18 hr E t 2 0  (100 ml) was 
added and t'he solution n-as washed with 2 S HC1. The Et20 
solut,ion gave a gum containing ester impurity (ir). MeOH (90 
ml) and SaOII ( lo%, 5.8 ml) were added. After 2.5 hr the LleOH 
was evaporated in vacuo, Et20 was added, and the Et& solution 
was washed with 2 iV HC1. The Et?O sollition gave 45, mp 86- 
87" from EtOAc-petroleum ether (bp 40-60'). Anal. (CnHII- 

S-  [2-Isopropylamino-l-( 2-naphthyl )ethyl] isothiourea .2HC1 
(12).-Compo~ind 1 (4 g) and thiourea (1.1 g) in EtOH (150 ml) 
were heated under reflux for 9 hr and tben the EtOH was evapo- 
rated to give 12. 

2-Isopropylamino-l-( 2-naphthy1)ethanethiol ( 13).-Compound 
12 (3.8 g), 1 IT NaOH (63 ml), and MeOH (200 ml) were heated 
ririder reflm for 4 hr and then the XeOH was evaporated. Et,,O 
extraction gave 13, converted into its HCl by Et,20-HCl: iimr 
7 2.15-2.80 (multiplet, ArH, 7 ) ,  6.25 (X part of ABX, SCH<, l),  
7.85-7.97 (multiplet, AB part of ABX, CHzS, 2 ) ,  7.20-7.60 
(septet, i-Pr CH, l), 8.72 (singlet, T1" and SH, 2 ) ,  9.08 and 9.13 
[ 2  doublets, CH(CH3)2, 61. 

,V-[2-Methoxy-2-( 2-naphthyl)ethyl]isopropylamine .HCI (16). 
-Compound 1 (1.5 g) in XeOH (40 ml) was heat,ed under reflux 

NO!) C, H, X. 

for .5 days and then most of the MeOH was evaporated. EtOAc 
was added to precipitate 16: nrnr 7 2.15-2.65 (multiplet, ArH, 
7), 5.45-5.60 (X part of ABX, CHO, l ) ,  6.76 (singlet, OCHa, 3),  
6.97-7.30 (multiplet, CH2NCH<, 3), 7.98 (singlet, NH, l), 8.93 
and 8.98 [2 doublets, CH(CHa)z, 61. 

2-Isopropylamino-l-( 2-naphthy1)ethylamine .2HCI (14).- 
Compound 1 (0.5 g) and saturated EtOH-KH3 (20 nil) were 
heated in a Cariu.: tube a t  130" for 6 hr and then the EtOH and 
SHs were evaporated. SaOH (1 was added, 14 was isolated 
by Et20 extraction, and converted into the HC1 salt by Et2O-HC1. 

2-Isopropylamino-l-( 2-naphthy1)ethyl Methyl Hydrogen Phos- 
phate Hydrochloride (lo).-Compound 17 (5.0 g), JleOH (200 
ml), arid 0.1 S HC1 (100 ml) were kept at room temperature for 
18 hr and then freeze dried. The solid 10 mas stirred with Me2C0 
to remove gummy material before crybtallization (2.6 g, 47'7). 

2-Isopropylamino-l-( 2-naphthy1)ethyl Dihydrogen Phosphate 
(ll).-Compound 10 (0.5 g) in H2O ( 2  ml) was kept for 15 min 
and then the solid 11 which had separated was isolated by 
filtration. 

l-Isopropylamino-3-( l-naphthoxy)-2-propyI Dihydrogen Phos- 
phate (3O).-Compound 23 (50 mg) iri H20  (30 ml) was refluxed 
for ,5 min, filtered, and then cotirentrated to 1 ml. Compolind 30 
separated on  cooling. 
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A series of 3,4-dihydro-3-hydroxy-l,5-benzoxazocines has been prepared one of which, 3,4-dihydro-3-hydroxy- 
The chemistry of the dihy- 6-methyl-l,5-benzoxazocine (l),  has high sympathetic @-receptor blocking activity. 

dro-1,S-benzoxazocine system is discussed. 

During the last fern years, many sympathetic @-recep- 
tor blocking compounds have been described containing 
the 2-isopropylamino-1-hydroxyethyl' (I) or S-isopro- 
pylamino-2-hydroxypropyloxy2 (11) side chain or minor 

-CHOHCH&HCHlIe2 -OCH~CHOHCH2SHCH?.Ie? 
I I1 

variants3 attached t.0 an aromatic or heterocyclic nu- 
cleus. These compounds possess a number of pharma- 
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cological properties e.g. , @-blocking, quinidine-like, 
local anesthetic, and possibly hypotensive properties,* 
and we considered the possibility of synthesizing struc- 
tures in which the mobility of the side chain was re- 
stricted in the hope of achieving some specificity of 
pharmacological action. One approach entailed linking 
the side chain with the aromatic nucleus to form benzox- 
azocines such as 1 and 23. 

aOCH>iXOH cOCH21HOH 

C=NCH, CHNHCHL 
I I 
CH, 

1 
kH3 

23 

In  fact, 3,Pdihydro-3-hydroxy-6-methyl-l,5-benzox- 
azocine (1) was found to possess significant @-blocking 
properties and we report here the synthesis of this com- 
pound and 30 related analogs. Furthermore, since the 
lJ5-benxoxazocines represent a new heterocyclic system 
some of its chemical reactions are described. 

Chemistry.-Alost of the benzoxazocines were pre- 
pared by treatment of the appropriate o-acetylphen- 
oxypropane epoxide I11 with S H ,  in JfeOH a t  room 
temperature. 

(4) ,J. H. Biel and B. K. B. Lum. Proor. Drug Res. ,  10, 46 (106fi). 
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~~ICFI~HOHCH-NH:HCI O-CHL-CHOH Fuming H N O  n 0 - C "  -7HOH 
" -75 

NO- C=N-CH, 
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Me 

a0- CH2- IHOH a O C H 2 C H O H C H ; N H C O C H .  

C=N-CHI COMe 

CH=CHPh 30 I 
10 

TABLE I 
3,4-DIHYDRO-3-HYDROXY-1,~-BENZOX.lZOCINES 

Other  suhstituent, 

3-CH3 
8-c1 

8-NO2 

S-n-C?H,COSH 

8-CeHj 

9-CsH5 

7,9-C1, 
8, IO-Cla 

B , ~ O - C ~ H ~  
8,10-(CH3)? 

.5,6-H? 
5,6-H? 

I R 

Yield 
(%)a  

37.5 
23 
8 

2 
12 

6 
7 

3 

0 

7 

19 
6 
4 

1 .5 
.i 8 
8 

12 
4 

34 

16 

?dp, o c  

249-260 
227-229 
170-174 
198-200 
209-212 
261-262 
238-242 
2 12-2 14 
143-14.5 
12,jC 
200c 
222-224 
281-285 
24OC 
2.54-256 
173-17.3 
21.5-217 .i 
288-289 
2 19-220 
1 6 3- 1 6.3 
13.5- 137 
1:28-140 
9 3 

300 

LDx 
(mg/kg i r )  

in mice 

>200 

160 
173 

>200 
120 
16.5 
160 
130 
200 

>zoo 

>200 

>200 
72 
30 

130 

50% effective 

iv) in cats 
dose ( m d k  

0 . 4  
0 . 8  

> 2 . 0  
>4.0 
> 1 . 0  

0 . 9  
> 3 . 6  
> 2 . 0  
> 2 . 0  
> 2 . 0  
>1.8 
> 2 . 0  
>1 .0  

0 . 7  
>.50 p.0. 

0 . 6  
I . 0  

> 1 . 0  
>3.2  
> .i 

> 30 
> 2 . 0  

>10.0 
>2 .0  

a Yield from hydroxy ketone. When no yield is quoted, see Experimental Section. All compounds were analyzed for C, H,  and K, 
The analytical rewlts were within ~ k 0 . 4 7 ~  of the theoretical values. I>ecomposed. Hemihydrate. e Hydrate. ' Hydrochloride. 

Other benzoxazocines in Table I were prepared in a similar 
way. I n  a few cases it was necessary to concentrate the reaction 
mixture to an oil which was extracted with 2 A- HCl. The acid 
solution was made alkaline and extracted with EtOAc. After 
being kept for several days, crystals of the benzoxazocine formed. 
~~-1-(o-Acetylphenoxy)-3-amino-2-hydroxypropanes.-In four 

cases (26,27,28, and 29) the general procedure for the prepara- 
tion of benzoxazocines afforded noncyclic prodiicts (see Table 
IT ). 

The hydroxy ketone intermediates for the above syntheses 
were mostly prepared according to literature methods or were 
commercially available. The remainder were prepared as 
below. 

o-Hydroxypiva1ophenone.-Pivaloyl chloride (63.6 g, 0.53 
mol) in E t20  (100 ml) was added during 5 hr to o->feOC6HaMgBr 
(from 150 g of o-bromoanisole, 24.3 g of Mg, and i 5 0  ml of EtiO) 
a t  -10 to -15'. The reaction mixture was treated with 2 A' 
HCI nttd the EtLO layer was fractionally distilled to give n- 



rnetliosypiva1op~ierii)ne (47.0 g. 4(\(/; )* t)p 7x-85' (0.4 mm). 
,~Iutrl. (Cp21€160~)  Ohle. 

o-;\Iethosypivalopherioiie (47.0 g )  iti vigorously stirred 1 1 1 -  

hydrous boiling pyridine (100 ml) was treated with I1C1 gn. 
rintil rio more %*as abrorbed. The reaction mixtrire ww their 
refluxed for 15 miii, cooled, poured iiito Ilk), and extravted with 
E(20. The Et20 solution was extracted with 2 .\- SaOII  whicsh 
on  acidification afforded the hydroxy ketone ( 2 . 5  g. .3f ,  I ,  
tjp 115-124' (10mm). ,\nul. (CllFl~402) C, 11. 

2-Hydroxy-4'-methylbenzophenone.--Similarly p-toliiiiitrile 
and o-MeOCsH&fgBr gave 2-methosy-4'-rnet~liylbeiizophetioiir 
(44y6), mp 62". Anal.  (C16H!402) C, 11. Thiz: vompoiiiid was 
demethylated to the hydroxy ketotir (83',:; ). mi) 61-63'. . I n t r i .  
(CiaHiXh) C, €1. 
2-0-Hydroxybenzoylpyridine. - Similarly 2-c-yaiiopyriditie :tf- 

forded 2-o-methox~benzoylpy1idriie (231;0), nip 77- 71' .  '4 tiai. 
(C,,H1lSO,) C, H, -S .  
(SOr; ) ,  mp5.5-56'. 
~~-3,4-Dihydro-3-hydroxy-6-styryl-1,5-benzoxazocine (10). 

Compound 1 (2.4 g),  berizaldehyde (1.5 g), aiid piperiditie (1 rnl) 
nere heated iii aii open ve\\el for 2 lir a t  110-1 15'. The rew.liie 
nab crystallized (charcoal) fiom IM)H-petioleiun cthri (111) 
40-60") to give the 6-styrylbeiizoxazoci11e (2.0 g, 5 5 c  I 
~1,-3,4-Dihydro-3-hydroxy-6 - p  -nitrostyryl- 1,5 - benzoxazocine 

(11) was prepared similarly at 1.10" in 10% yield. 
or2-3,4-Dihydro-3-hydroxy- 6 -methyl - 8 -nitro - 1,5 - benzoxazo- 

cine (16).-Compoiind 1 (5 g) a5 added duiiiig 30 miii  to fiinnrig 
I1;VOB (50 ml, tl = 1.51) a t  -35'. After I O  miii the koliitioii \ \a< 
poured onto a mixture of ice atitl 2 .V Sa011 t o  give the V - i j i t t ( i -  

t~iizoxazocirie (1.5 g, 24'0 1. 
~~-3-Hydroxy-6-methyI-3,4,5,6-tetrahydro-l,5-benzoxazocine~ 

HCI (23).--A aolution of 1 (5  g) in EtOH (I50 mll m n i  catalx tt- 
rdly hydrogeiiated (Ranev Si) at 7.03 kg/cni2 at 80". 'The svlii- 
tion was coirceritrated to an oil \<hi& \\a< lreated \I ith cot twr-  
trated IICl arid then evaporated to dryne.i. Tritrirntioii n i t  11 
petroleum ether (bp 40-60") afforded the hytlroc.1iloride hvdrate 
( 5  g, T X C ; ) ,  mp %'. lnal  (Cl IIiJO~.IIC1.AIO) C', € I .  \ ,  
1 1 2 0 .  

Ljemethylatiori gave the h\ diu\\. keiotie 
Anal. (CL9H~XO2) C, 11, S.  

1)1~6-Ethyl- 3 -hydroxy - 3,4,5,6 - tetrahydro - 1,5 - benzoxazocine 
(241, nil' 11\--131 O, was prepared similarly. -Ins/. ( C I L I l , ~ S 0 2 ~  
(1, 11. The hydrochloride hat1 rrrp :KNjo der. . t  r ~ t l .  ( ( '1 .TIi7-  

IJ I.-1 -Aeetamido-3-o-acetylphenoxy-2-hydroxypropane 130). -- - 
( l~~~npo i i t i d  1 ( 5  g )  ~ i i d  Ac2O (50 ml) were heated at 100" f ( J i '  2 
lir mid thwi cooled arid poured OII  t i l  H p O  to give 30 (1.35 g, 
2*3' 1, nip IOx I 10 ' .  .lnuZ. (C l~~HI iKO4)  C, 13, K .  

1~1.-3-Acetox~-3,4-dihydro-6-phenyl-1,5-benzoxazocine (32).- 

so*. lICl/ c, II ,  (21. 

ititled during 10 miii t u  6 (3  g)  i n  dry  pyvriiiiiie 
he reacticii mixture \vas stirred :it, 0" for 2 tir 

.4 t i d .  

r~i.-l-(o-Acetylphenoxyj-3-amino-2-hydroxypropane Hydro- 
chloride (25):-. .\ solution of 1 (20 g) in 2 -V IlCl (250 1111) \v:ib 

riiaclc alkaliiiv with 10 ,V Sa011 a i i d ,  after 60 m i t i ,  estractrtl 
with 1Ci.O. The dried extract trentecl rvith H(.'l gas t.i, 
give 25 (17.3 g. 687, j, nip BO'. 
r~i.-l-(2-Acetyl-4-nitrophenoxy)-3-aminopropyl-2-nitrate Hy- 

drate (31).--~-t 'i)ni~~~)iiiid 1 it? g )  \vas added cluring 30 niiri ( 1 1  

fiimiiig II?;Os (2.5 nil, tl  = 1.51) :il 0". After ;i ftiriher 5 rniri at 
(lo, the soliitioii \vas ired on to n iiiixt i re  of icc aud 2 S ?;a011 
to give 31 (2.4 g ,  26 , mp 231-'LtX30 t lec.  -1nrti.  iC ' t 1111aNJ)7 .  

1~1.-l-~o-Acetylphenoxy)-3-amino-2-hydroxypropane Hydro- 
chloride 125 ). - A  sriliition of 1 (20 g )  i l l  2 A\r IICl (200 nil) wax 
kept for X hr. then lmaifietl n.ith 12 S SaOII ,  miti extrarted w i t h  
(IHCls. 'I'reatriict~i vith ethered HC'1 gave 25 (17.5 g j  as :I 
hygroscopic $olid, nip 60", iiiiir ( 1 ) ? 0 )  r (j.6, 2 f I i .  [C!F12?JH3j; 
5 .7 ,  2 H +  ( ( . K ' I l ~ l :  T ,i..i>, I 11 ( ( ' I IOH).  . ! r z u [ .  (Cj,IJ!jSO,j, 
111'1 I CfTS. 

:i i itf  poured O I I t O  ice t u  give 32 (3.2 g, {Ef';), mp 280-284". 
(CI8H17NOI) (', IT, N. 

l T ~ ~ l ' l 1 2 0 )  c1, 11, S,  c1, IIrO. 


