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N O .  n 

1 2 
2 2 
3 2 
4 2 
> 2 
6 - > 
7 a  2 
8 2 
9 2 

10 2 
11 2 
12 3 
13 3 
14 3 
1 .5 3 
16 4 
17 4 

KOTES 

TABLE I 
PHYSICAL A S D  AXALYTICAL DATA O F  NEW 2-SUBSTITUTED A h l I S o M E T H Y L 1 , 4 - B E N Z O D I O X . ~ ~ E S  

Bp of base, y - - - B a s e  o r  HC1-- Crystn 
R OC (mm) Formula J lp ,  "C solvent 

CHI 152-156 (2.50) Ci2HlaCln'Oa 148-150 i-PrOH 
CH30CH2CH2 180-186 (1.50) C14Hz2ClNO4 102-104 i-PrOH 
CH,(OCH,CH,), 188 (0.50) C16H*j?jOj Oil 
CsHj 204-208 (1.25) CiiHzoClYO3 223-224 H20 
O - C H ~ C ~ H ~  222-228 (2.00) ClsHnClKOI 169-171 EtOH 
2,6-( CHa)zCsH3 214-218 (1.2.5) Ci,H?rCINCh 1.57-158 i-PrOH 
o-CH~OC~H, 220-222 ( I .  00) CisHnTOI 60--62 PEb 

p-CH3OCsH4 224-228 (1.00) C1&in'O4 66 PE" 
2,s-( CH,O)2CeH3 234-238 (1.25) CIgH24ClNOj 1 ,55-157 i-PrOH 
CeHsCH, 216-222 (2.00) Ci8H22CIKOa 142-144 i-PrOH 
CHZOCH2CHZ 180-186 (1.00) Cl5H2rClSO4 141-143 i-PrOH 
C6Hj 212-218 (1.50) Ci8H52ClS03 184-186 i-PrOH 
2,6-( CH3O)zCsHi: 238-242 (0.75) C P O H Z G C ~ ~ O I  145-146 i-PrOH 
CsHjCH, 213-218 (1.00) C ~ S H , ~ C I N O ~  124-126 i-PrOH 
C& 226-231 (2.00) CigHiiClX03 1 54- 1 36 EtOH 
CaHjCH? 228-234 (1.50) C20H2sClXO3 133-133 i-PrOH 

W Z - C H ~ O C ~ H ~  232-238 (1.00) CisHt~ClXO4 160-162 i-PyOH 
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u Dnring the course of the work described in this paper the preparation of the hydrat,ed hydrochloride of 7 \\-a. given as example 4 
by British Patent 1,054,104 (1967). Where analy-es are 
indicated only by symbols of the elemeiits analytical results obtained for those elements were within ~ k 0 . 4 7  of the the7retical valrie.. 

PE = petroleum ether (bp60-80"). Analyses by Weiler and Straaw. 

have been r e p ~ r t e d . ~  AIore recently, llisiti,  et u L . , ~  
prepared and studied the pharmacological activities of 
2-(l-aminoethyl)-l,4-benzodioxanes and compared them 
with the corresponding 2-aminoethyl analogs. In this 
paper we are reporting a nev series of 2-aminomethyl- 
1,4-benzodioxanes in which different substituents are 
attached to nitrogen. 

Experimental Section 

The new compounds are listed in Table I. They were prepared 
by treating 2-aminomethyl- or 2-chloromethyl-l,4-benzodioxane 
with the required halogeno- or amitio-subst,it,uted intermediates. 
2-Aminomethyl-1,4-benzodioxaiie was prepared by treating 
2-chloromethyl-l,4-benzodioxane with potassium phthalimide in 
refluxing DlIF  and then treating the r e d t a n t  2-phthalimido- 
methy1-1,4-benzodioxane with X?H+ The majority of the de- 
sired halogeno intermediates were aynthesized from the corre- 
sponding hydroxy derivative5 ['fa the action of SOCL in 
pyridine. The hydroxy derivative.., if not readily available, were 
prepared by one of t,wo met,hod.: reaction between (a) ethylene 
carbonate and a potassium pheiioxide, (b) benzyl chloride and a 
nioriosodium salt of a glycol.7 The 3-(2,6-dimethoxypherioxy)- 
propyl chloride and 4,7-dioxaoctyl chloride were obtained by 
reach11 between 3-chloropropyl bromide and potassium 2,6- 
dimethoxypheiioxide and sodiiim 2-methoxyethoxide, respec- 
tively. 

The general synthetic method used for the compounds listed in 
Table I is exemplified by the preparation of the following com- 
pound. 
2-(2,6-Dimethoxyphenoxyethyl)aminomethyl-l,4-benzodioxane 

Hydrochloride (10).-2-Aminomethyl-l,-l-benzodioxane (17 g)  
aiid 2,6-dimethoxyphenoxyethyl chloride 110.8 g)  were heated 
iii an oil bath at 160" for 2 hr. After cooliiig, CHCL (30 ml) and 
2 &Y S a O H  rolntion (50 ml) iT-ere added. The CHC13 layer was 
1,ernoved and the aqueous layer ~ x - a >  extracted with CHC1, 
( two  10-ml portions). The combined CHCI, extracts were dried 
1SaiSOa) folloived by filtration and distillation. A yellow viscous 
oil (10 g )  of bp 234-238" i l  mm) was obtained. This oil was 
diswlved i n  i-PrOH (25 ml) and 4 S i-PrOH-HC1 was added to 
slight acidity ( 7 . 2  ml). After standing for 3 days in a refrigerator, 
the solid was filtered and washed txice with a minimum of 

( 5 )  (a) D. F. BIarsh and 3 .  F. O'Leary, Federat ion  Proc., l a ,  348 (1953): 

( 6 )  D. l l is i t i ,  F. De hlarchi, V. Rosnari, and D. Bovet, J .  M e d .  Pharm. 

( 7 )  (a) IT. IT. Carlson, U. S. Patent  2,448,76T (1948); (b) L. I. Smith and 

(ti) J. F. O'Leary, i b id . ,  l a ,  355 (1953). 

Chem., 5 ,  1285 (1962). 

.I. A .  .%rune, J .  Am. Chem. Soc., 65, 1279 (1943). 

precooled ( - 5 ' )  i-PrOH. Vacuum drying gave a white d i d  
(10) (5 g)  which is described i n  Table I. 

2-Phthalimidomethyl-1,4-benzodioxane.-l"ii~ni phthal- 
imide (185 g)  and %-chloromethyl-l,4-benzodioxaiie 1184.5 g)  in 
1)MF (400 nil) were refluxed xi th  stirring for 2 hr. .After c ):)ling 
and pouring into H20 (2 1.) the solid \vas filtered off and u-a-!ied 
successively [ H 2 0  (600 ml), 2C;, w.Iv NaOH (600 ml), H,O f500 
ml)]. Yacuum drying gave the crude product (2663 g)  of nip 2 J -  
202". A sample recrystallized from 2-ethoxyetha11,d had nip 2O'i- 

2-Aminomethyl-l,4-benzodioxane.-To a stirred refliiriila 
solution of 2-phthalimidomethyl-1,4-benzodioxniie (26:3 g)  i i i  

2-ethoxyethanol (1550 ml) a solution of SJI4,H?O (100'2, 40 
ml) in 2-ethoxyethanol (160 ml) Tvai added over 5 miii. lhiriiig 
the addition an exothermic reaction occiirred a id  a n-hite -111id 
crystallized out. -After stirring and refluxing for another 1 hr ,  
enoiigh concentrated €IC1 (76 ml) was added at, gentle refliis 
to give a iioritransient, blue color to coiigo red indicator paper. 
The mixture n-as cooled with ing and filtered, the solid being 
washed with EtOH (three 170-ml portions). -1fter distiilarioii 
of the solvents under reduced pressure, the residue v-as diwilved 
in H2O (1300 ml), the solution was filtered, and 3 S SaOH wlu-  
tion (400 ml) was added. Et20 extraction 12.50 nil, then two 100- 
ml portions) followed by drying (Na2S04), filtration, and diitilla- 
tion gave the product as a colorless oil (122.2 g), bp 121-122O 
(2 mm). The boiling point, of 2-aminomethyl-1,4-benzodioxane 
is reported as 82-83" (0.75 mm) and 127-137" (4 

2,6-Dimethoxyphenoxyethanol.-2,6-nimeth(~xypheii[~l 130.8 g) 
ethylene carbonate (35.2 g), K2COa (27.6 9) .  aiid toluene 140 
ml) were stirred and refluxed for 2 hr. H?O (I50 ml) was added 
aiid the mixture waj stirred to  solution. The toluene layer mas 
separated and extracted with 1 S S a O H  1300 ml) and the re- 
maining two alkaline solutions were extracted sequentially with 
C5H6 (three 25-ml portions). The combined toluene and C6Hs 
solutions were dried (SaLSO1), filtered, then distilled to give the 
product (31.4 g)  a* a colorless oil, bp 138-146" 13 mm). 

2,6-Dimethoxyphenoxyethyl Chloride.-SOC12 (25.4 nil) was 
run into a stirred mixture of 2,6-dimethoxyphenoxyethanol (T0.2 
g )  aiid pyridine (28.8 ml) at such a rate that the temperature did 
not exceed 80" with ice cooling. When the exothermic reaction 
was over, the mixture was st,irred in a boiling-water bath for 2 hr 
prior to cooling and pouring into 2 A' HCI 1230 nil) and extraction 
with CHCb (50 ml, two 30-ml portions). After washing the 
combined extracts x i t h  H20 (50 ml) the solution lyas dried 
(Sa2S04), followed by filtration and distillation. The product 
(67.9 g)  was obtained as a colorless oil, bp 128-132' (2 mm). 

2,6-Dimethoxyphenoxypropyl Chloride.--.4tter treating S a  
(2.3 g)  with Cellosolve (78 ml) 2,6-dimethoxyphenol (15.4 g)  

207". d n d .  (CnHi3N04) C, H, N. 

(8) (a) J.  Koo, J .  OW. Chen . ,  $6, 339 (1961); (b) G. B. Blarrini-Betolo, 
R. Landi-Vittory, and D. Bovet, Gazx. Chim. Ital., 83, 148 (1953). 
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analog 4 ( n  = 2 )  was less potent than 13 ( 1 2  = 3) and 
16 (11  = 4) in protecting mice against the lethal effect of 
epinephrine. 

llonosubstitution in the ortho position of the terminal 
phenoxy nucleus with CH3 (5) did not result in increased 
potency. Compounds in which the CH, was replaced 
by o-CH30 (7) and m-CH30 (8) were more effective in 
the mouse protection test, but 8 was less potent in an- 
tagonizing the pressor response of epinephrine and nor- 
epinephrine in the anesthetized rat than 7 (Table 111). 
The least active of the monosubstituted phenoxy series 
was 9 with p-CH,O. 

Disubstitution with o-CH? (6) or O-CH30 (10, 14) 
gave compounds of increaqed potency. I n  the mouse 
protection test the 2,G-dimethoxy derivative (10, n = 
2) was 30 times more potent than the corresponding di- 
methyl analog 6 ( n  = 2 )  and five times more po- 
tent than the 2,6-dimethoxy compound 14 (n = 3). 

As a result of this preliminary investigation the hypo- 
tensive compound 10 [2-(2,&dimethoxyphenoxy)ethyl- 
aninomethyl-1,4-benzodioxane] and the CXS depres- 
sant 2 [2- (3,6-dioxaheptyl) aniinomethyl-l,4-benzodiox- 
ane] were selected for further study and the results will 
he publibhed later. 

Acknowledgments.-The authors n ish to  thank l l r .  
P. 31. Evans and l I r .  S. ,J. Williams for technical 
assiqtance. 

In all these compounds n = 2 .  
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In order to examine the hormonal properties of some 
:3,20-bi\oxygenated lg-norpregna-l,3 5 (10) -trienes, the 

is of 3,11~.licu-trihydroxy-19-norpregna-l13,d- 
n-"-one (3c) w a s  undertaken. This sub- 

*tarice, previously avnihble only by microbiological 
fermentation,' was prepared in a synthesis beginning 
n i th  the diacetate la ,  obtained by hydrogenation of the 
readily available ll~-hydroxy-1iwethynylestradiol.2 
The hydrogenated product l b  was dehydrated with 
SOClz and pyridine to 2 and then oxidized with Os04 in 
pyridine3 to the diol 3a (Scheme I). Oxidation of the 
diol 3a with CrOa in the presence of llnC124 gave the 
ketone 3b which wa5 hydrolyzed to 3c. The ORD curve 
of 3c, which exhibits a positive Cotton effect, establishes 
the 17p configuration of the acetyl group. 

Biology.-The pregnatrierie 3c exhibited antiinflam- 
matory activity in the cotton granuloma assay3 a t  25 
nig 11 hen administered by injection and no activity at 
5 mg nheri administered orally. When tested for its 
e5trogenic activity by injection using estrone as a 

(1) H. L. Herzog, U. 9. Patent 2,928,850 (1960). 
12) J. S. Baran, J .  M e d .  Chem.,  10, 1188 (1963). 
(3) J. 9. Baran, J .  Org.  Chem.,  26, 257 (1960). 
(4)  B. H. Walker, abad.. 32, 1098 (1963). 
( 5 )  L D. Hershheraer and D TI -  Calhoun, Endocrinology, 60 ,  I53 (1957). 

SCHEME I 

la, R = C S C H  
b, R = CLHj 

2 

3a, R = A c ;  X-OH, H 
b, R=Ac; X = O  
c, R = H ; X = O  

standard in the mouse uterine-growth assay16 it was 
active a t  0.1 mg and, when tested for aritiandrogenic 
activity7 at  5 mg by injection, the qubstarice exhibited 
no activity. 

Experimental Sections 

3,l l,B-Diacetoxy-l7a-ethynylestra-1,3,5( lO)-trien-170-ol ( la) .  
--When 2.2 g of 110-hydroxyethynylestradiol2 was acylatel with 
.4c20 and pyridine for 24 hr a t  25', 2.0 g of crude la  wa? ob- 
tained. Crystallization of the crude product from Et20 gave an 
analytical sample, mp 160-163", [ a ] * j ~  -9' ICHC1,). .ins/. 
(C24H&) C, H. 

3,11~-Diacetoxy-17~~-ethylestra-l,3,5( lO)-trien-17p-o1 (1 b).- 
When 15.3 g of l a  was hydrogenated in 250 ml of EtOAc iii the 
presence 1.5 g of 5yo Pd-C a t  atmospheric pressure, 16 g of crude 
l b  was obtained. Crystallization of the crude product (MerCO) 
and hexane gave an analytical sample, mp 195-196", [cull) 

$53.5" (CHCI,). ;Inal. (C?4H3*0;) C, H. 
3, l l  p-Diacetoxy-19-norpregna-l,3,5( 10),17( 2O)detraene (2).- 

A solution of 15.3 g of l b  in 120 ml of pyridine was added di,op- 
wire, with stirring over 30 min, to a solution of 6.6 g of SJCI, 
in 75 ml of pj-ridine maintained a t  -1.5'. The solution was a1- 
lowed to come to 20", then cooled to O " ,  diluted with 5 ml of EtOH 
and 2.2 1. of CHCl,, and stirred. The CHCl, soliition was washed 
with three 300-ml portions of HzO and 300 ml of aqueous YaHCO,, 
dried (?rigso*), and distilled to  dryness. Since some hydro1 ' 

at  the C-3 acetate occurred, the crude product was dissolved in  30 
ml of pyridine and 13 ml of Ac20.  After 30 niin ice and H 2 0  were 
added to the soliition. Trituration a t  0" yielded a crystalline 
material which was collected by filtration. The crude prodiict, 
mp llS-123', Tveighed 12.3 g. Crystallization of the crude 
product from CHzCl* and NeOH gave an analytical sample: nip 
147-150O; nmr maxima at 54 (C-13 methyl), 89 and 96 (C-'LO 
methyl), and 303 imultiplet, C-20 H)  cps; [ C Y ] * ~ D  +.54O (CHCI,). 

3,llp-Diacetoxy-17~~-hydroxy-19-norpregna-l,3,5( 10)-trien- 
20-one.-A solation of 12.6 g of critde 2 in 7.5 nil of pyridine was 
mixed with a d u t i o n  of 8.4 g of 0 ~ 0 %  in 30 nil of pyridine and 
allowed to stand for 16 hr. To the solution wa? then added with 

dnal .  (C24H3004) C, H. 

(6) R. A. Edgren, Proc. Soc. Ezptl. Bid.  .lfed., 92, 569 (1956). 
i i )  F. J. Saunders, E. F. Ilutt ing,  R .  E. Counsell. and P. D.  Klimstra, 

ibid., 113, 637 (1963). 
(8) The authors wish to  thank Dr. R. T. Dillon and staff for t h e  analyses, 

spectra. and  rotations, and  Mr. R. Dahm and staff for the chromatography 
reported. T h e  nmr spectra mere determined in CDCk on a Tarian Morlel 
A-60 spectrometer a t  60 RIc  with .\IejSi as an  internil stan.Iard. The  msltin I 
points are corrected. 


