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solvent. Recrystallization from absolute ether gave pure 
material, m. p. 1.33.5-134.5°. 

Anal. Calcd. for C H H ^ O 3 : C, 75.46; H, 8.60. Found: 
C, 75.59; H, 8.70. 

Pregnene-4-diol-17,20-dione-3,ll Acetate-20 (XXII).— 
A solution of 860 mg. of pregnanediol-17,20-dione-3,ll 
acetate-20 in a mixture of 3 cc. of chloroform and 3 cc. of 
acetic acid was treated with 370 mg. of bromine in 3 cc. of 
acetic acid. After a few minutes the bromine was con
sumed. The mixture was then poured into chloroform and 
washed successively with water, dilute potassium carbon
ate and again with water. The chloroform was removed 
in vacuo, leaving crude bromo ketone as a gel. Tritura
tion with a small volume of absolute alcohol gave 709 mg. 
of 4-bromopregnanediol-17,20-dione-3,ll acetate-20 (XXl) 
which melted at 150-155° (loss of alcohol of crystalliza
tion) . 

This bromoketone was refluxed for eight hours with 20 
cc. of pyridine. The product was worked up as usual (see 
above), and finally crystallized from a small volume of 
ether. A first crop of 189 mg. of prisms was obtained 
which melted at 194-200°. Recrystallization from ben
zene gave fluffy solvated crystals which melted at 104° 
(loss of solvent) and remelted at 215-218°. A final recrys
tallization from chloroform-ether gave unsolvatcd mate
rial, m. p. 219 -220 °. 

Anal. Calcd. for CTly.O.,: C, 71.09; H, 8.31. Found: 
C, 70.97; H, 8.02. 

Pregnene-4-diol-17,20-diohe-3,ll (XXIII).—A solution 
of 04 mg. of preguene-4-diol-17,20-dione-3,ll acctatc-20 
in 5 cc. of methanol and 2 cc. of water containing 00 mg. of 
potassium bicarbonate and 100 mg. of potassium carbonate 
was permitted :o stand at room temperature overnight. 
The solution was acidified with 3 drops of acetic acid, con
centrated in vacua and extracted with chloroform. The 
chloroform solution was washed with water and concen
trated to dryness. The residue was triturated with a little 
water giving the crystalline hydrate. Two recrystalliza-

I t has been found tha t 2,3-dihydropyrane is the 
precursor of a number of very reactive and ver
satile substances. R. Paul1 observed t ha t 2,3-
dihydropyrane reacts readily with bromine to 
yield 2,3-dibromotetrahydropyrane and tha t this 
lat ter substance is relatively unstable. For in
stance, distillation thereof yields in part 1,5-
epoxy-2-bromo-l-pentene with the elimination of 
hydrogen bromide, while hydrolysis of this sub
stance leads to the hemi-acetal of 2-bromo-o-
hydroxypentanal which does not appear to form 
any carbonyl derivatives. In his latest report 
which had just been obtained2 is described the 
reaction of 2,3-dihydropyrane with chlorine. 
The product of this reaction is 2,3-dichlorotetra-
hydropyrane. He also observed t ha t 2,3-di-
chlorotetrahydropyrane reacts with methyl al
cohol in the presence of sodium inethylate to form 
2-methoxy-3-chloro tetrahydropvrane. 

This study concerns the reaction of 2,3-di
bromotetrahydropyrane (I) with alcohol, and the 

(1) R . Pau l , Bull. sac. chim.. [."i] 1, 13(17 ( l ' j : j l ) . 
(2) R. Paul, Comp. rend.. 218, 122 (l'J-14); C. A., 40, 2-147 (I1JlG). 

tionsfrom water gave a product of m. p. 107-110° ( - H 2 O ) . 
For analysis the hydrate was dried in a weighing pig at 
110° for two hours. 

Anal. Caled. for C1H30O4: C, 72.78; H, 8.81. Found: 
C, 72.42; H, 8.61. 

Adrenosterone from XXIII.—A solution of 90 mg. of 
crude pregnanediol-17,20-dione-3,ll (prepared by hy
drolysis of 106 mg. of crude acetate of m. p. 201-211 °) in 
2 cc. of aqueous 80% methanol was treated with 100 mg. 
of periodic acid. After five hours the solution was diluted 
with water and extracted with chloroform. The washed 
chloroform extract was concentrated to dryness and the 
residue chromatographed. The fractions from absolute 
ether to 1:1 ether-chloroform were combined and reerys-
tallized twice from alcohol. Adrenosterone was thus ob
tained in characteristic platelets, m. p. 219-221°. Xo de
pression was observed in admixture with an authentic 
sample. 

Acknowledgment.—The author wishes to ex
press his appreciation to Dr. Evere t t S. Wallis of 
Princeton University and to Dr. Karl Folkers 
and Dr. Randolph T. Major for their active 
association with this work. 

Summary 
Hydroxylation of a mixture of pregiiene-17- and 

pregnene-20-dione-3,ll with osmium tetroxide 
gives both of the possible 20,2!-glycols and one of 
the possible 17,20-glycols. From each of these 
compounds the corresponding A4 5-pregnene-diol-
diones was prepared. Acetylation of the C-21 
hydroxy! group in the 20,21-glycols followed by 
oxidation gave dehydrocorticosterone acetate. 
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products derivable therefrom. The difference in 
the reactivity of the two -bromine atoms of this 
substance was most noticeable. Alcoholysis of 
the bromine atom on the carbon adjacent to the 
oxygen linkage was readily accomplished in cold 
alcohol-sodium alcoholate or alcohol saturated 
with dry ammonia. The product of this reaction 
was 2-alkoxy-3-bromotetrahydropyntHe ( I I ) . 
Under these conditions the second bromine atom 
was completely inert. 

The more drastic t rea tment of refluxing 2-
alkoxy-3-bromotetrahydropyrane with alcoholic 
potassium hydroxide led to the elimination of a 
molecule of hydrogen bromide with the formation 
of the corresponding 2-alkoxy- A : i-dihydropyrane 
( I I I ) . Reduction of 2-ethoxy- A : i-dihydropy-
rane with Adams catalyst afforded 2-ethoxy -
tetrahydropyrane (IV) which, since it is an acetal 
was readily cleaved by mild acid hydrolysis. 
Tha t these structures were correct was shown by 
the identity of the 2,4-dimtrophenylhydrazone of 
the acid hydrolysis product of 2-ethoxy tetrahy-
dropyraue with the 2,-i-dinitrophenylhydrazoiie 
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of o-hydroxypentanal (V). At tempts to isolate 
5-hydroxy- A2-pentenal (VI) by mild acid hy
drolysis of 2-ethoxy- A ; !-dihydropyrane were with
out success. The properties of the material ob
tained were those of a polymeric substance. 
However, if the hydrolysis was carried out in the 
presence of 2, f-dmttrophenylhydrazine, a 2,4-
dinitrophenylliydrazoue of 5-hydroxy- A2-pentenal 
(VI) was obtained. 
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In our a t tempts to prepare 5-hydroxy- A'--
pentenal we encountered another reaction of 2-
ethoxy- A'-dihydropyrane. Steam distillation of 
the reaction mixture from acid hydrolysis of 2-
ethoxy-A? ,-dihydropyrane yielded an aldehyde of 
marked acrolein-like properties. This aldehyde 
was isolate! from the steam distillate by salting-
out and extraction. Distillation of this aldehyde 
at reduced pressure after removal of the solvent 
yielded a fairly pure product, while distillation 
thereof a t atmospheric pressure inevitably led to 
uncontrollable polymerization. This aldehyde 
formed a red 2,4-diuitrophenylhvdrazoue and a 
semicarbazone. On the basis of analyses of the 
aldehyde and its derivatives we have tentatively 
assigned the structure of the conjugated penta-
dienal (VII) to this s-.ibsiance. The reactions of 
this compound are being investigated further. 

Experimental 
2 , 3 - D i b r o m o t e t r a h y d r o p y r a n e CI) .—The p rocedure used 

for t h e b r o m i n a u o n of J ^ - d i b y d r o p y r a a e ' was essent ia l ly 
t h a t of P a u l . 1 T o a solut ion of 2 , 3 - d i b y d r o p y r a n e (252 
g.) iu ca rbon t e t r ach lo r ide (I.";) ml .) cooled to -o")-4.") s 

b y m e a n s o{ a I >ry l e e - b a t h was added d m p u i s e a solut ion 
of b r o m i n e MS!) ir.) in ca rbon l e t i c d i l o r i d c (211O ni l . ) . 
Tile b r o m i n e so 'u l ion was added un t i l dcco lor i / a t iou wa-
no longer e v i d e n t . Tile solvent was removed on a s t e a m -
b a t h uiidc r reduced p re s su re : y ie ld , 02.S g. of c rude u n d i s -
t i l led p r o d u c t . 

Pur i f ica t ion •>!' a s ample of the c rude p r o d u c t y ie lded a 
s t r a w colored oi l , b . p . XIi-Si;0 (0.4 m m . ) . '2,'S-] >ibromo-
t e t r a h y d r o p y r a u e is not s tab le b u t d a r k e n s readi ly upon 
s t a n d i n g with no t iceab le evolu t ion of hydvogeu b r o m i d e . 

2 - E t h o x y - 3 - b r o m o t e t r a h y d r o p y r a n e i l l ) . T o 150 ml . of 
well-cooled a n h y d r o u s alcohol s a t u r a t e d v\ith a m m o n i a 
was cau t ious ly iuldcd wi th s t i r r ing 277 g. C1C 2 ,3 -s i ib iomo-

t e t r a h y d r o p y r a n e . Iu a few m i n u t e s p r ec ip i t a t i on of a m 
m o n i u m b r o m i d e occu r r ed . After one h o u r a t r o o m t e m 
p e r a t u r e t h e reac t ion m i x t u r e was filtered a n d t h e a m 
m o n i u m b r o m i d e was well w a s h e d w i t h e t h e r . A n e a r l y 
q u a n t i t a t i v e yield of a m m o n i u m b r o m i d e was o b t a i n e d . 
T h e c o m b i n e d filtrate a n d e t h e r w a s h i n g s were twice 
w a s h e d wi th w a t e r . After d r y i n g over s o d i u m su l fa te , 
t h e solvent was r emoved a n d t h e res idue d i s t i l l ed : y ie ld , 
2i)5 g. ( 8 6 % ) ; b . p . 9 4 - 9 6 ° (18 m m . ) ; » 2 5 D 1.4752. 

Anal.1 Ca l cd . for C 7Hi 3OoBr: C , 4 0 . 2 1 ; H , 6 .27 . 
F o u n d : C , 1-0.28, 4 0 . 4 0 ; H , 6.20, 0 .32 . 

Xo 2 , 4 - d i n i t r o p h e u y l h y d r a z o n e of th i s s u b s t a n c e could b e 
o b t a i n e d by o p e r a t i n g in t h e usua l m a n n e r . 

2 - M e t h o x y - 3 - b r o m o t e t r a h y d r o p y r a n e ( I I ) . — T h e p r o 
cedure for t h e p r e p a r a t i o n of 2 - e t h o x y - 3 - b r o m o t e t r a h y d r o -
p y r a n e was followed us ing m e t h y l a lcohol in p lace of e t h y l 
a lcohol . F rom 226 g. of 2 , 3 - d i b r o m o t e t r a h y d r o p y r a n e was 
ob ta ined 90 g. ( 5 0 % ) of 2 - m e t h o x y - 3 - b r o m o t c t r a h y d r o -
p y r a u e , b . p . K,S-89° (18 m m . ) , Ji25D 1.4838. 

Anal. C a l c d . for C 6 H u O 2 B r : C , 3 6 . 9 4 ; I I , 5 .69 . 
F o u n d : C , 36.SH; H , 5 .99 . 

2 -E thoxy-A 3 -d ihyd ropyrane ( I I I ) . — T o a solut ion of 
sodium e t h y l a t e p r e p a r e d from 40 g. of s o d i u m in 000 m l . 
of abso lu t e e t h a n o l was a d d e d 170 g. of 2 - e t h o x y - 3 - b r o m o -
t e t r a h y d r o p y r a u e . T h e reac t ion m i x t u r e was refluxed 
for four h o u r s , whereupon t h e m i x t u r e was cooled a n d 
t i l lered. T h e s o d i u m b r o m i d e p r e c i p i t a t e , of which a 
n e a r l y q u a n t i t a t i v e yield was o b t a i n e d , was well washed 
wi th e t h e r . T h e combined filtrate a n d e t h e r wash ings 
were washed wi th w a t e r a n d dr ied over sod ium su l fa te . 
After r e m o v a l of t h e so lvent t h e res idue was d i s t i l l ed : 
yield of 2 - e t h o x v - - i 3 - d i h y d r o p y r a n e , 64 g. ( 6 2 % ) , b . p . 
153 -155° , Ji25I) 1.4475. 

If it was no t des i red t o isolate t h e i n t e r m e d i a t e c o m 
p o u n d , 2 - e t h o x y - 3 - b r o m o t e t r a h y d r o p y r a u e , t h e p r e p a r a 
t ion of 2 - e t h o x y - - i 3 - d i h y d r o p y r a n e was cons ide rab ly s im
plified and t h e yield improved if t h e or iginal a m m o n i a c a l 
a lcohol ic solut ion of 2 - e t h o x y - 3 - b r o m o t e t r a h y d r o p y r a n e 
o b t a i n e d after filtration of the a m m o n i u m b r o m i d e was 
d i rec t ly refluxed for severa l hou r s w i th alcohol ic p o t a s s i u m 
h y d r o x i d e . A 1 0 0 % excess of p o t a s s i u m hydrox ide was 
used . Tlte p r o d u c t was isola ted a s a b o v e , b . p . 1 5 3 - 1 5 5 ° , 
J(25D 1.4475. T r e a t m e n t of e i ther p r o d u c t b y refluxing 
wi th sod ium a lcohola te or sod ium did no t a l te r t he boi l ing 
po in t or the refract ive index . 

/1««/ . Ca lcd . for C 7 H r O 2 : C , 65 .59 ; 1 1 , 9 . 4 4 . F o u n d : 
C , 6 5 . 7 1 ; H , 9 .60 . 

2 - M e t h o x y - A 3 - d i h y d r o p y r a n e ( I I I ) . — T o a so lu t ion of 
37 .5 g. of commerc i a l s o d i u m m e t h y l a t e in 250 m l . of 
m e t h a n o l was a d d e d 68 g. of 2 - m e t h o x y - 3 - b r o m o t e t r a h y 
d r o p y r a n e . T h e reac t ion m i x t u r e was refluxed for four 
hou r s , t h e n cooled and- f i l t e red . T h e n e a r l y q u a n t i t a t i v e 
p r e c i p i t a t e of s o d i u m b r o m i d e was well w a s h e d w i t h e t h e r . 
T h e combined f i l t ra te a n d e the r wash ings were t h e n w a s h e d 
wi th w a t e r . After d r y i n g over s o d i u m sulfate t h e so lven t 
was r e m o v e d and t h e res idue d i s t i l l ed : yield 20 g. ( 5 1 % ) 
of 2 - m e t h o x y - A ! - d i l i v d r o p y r a n e , b . p . 1 3 6 - 1 3 8 ° ; W25D 
1.4425. 

Aind. Ca l cd . for CJ I , , ,O 2 : C , 6 3 . 1 3 ; H , 8 .83 . F o u n d : 
C , 63 .00 ; I I , 9 . 1 5 . 

5 - H y d r o x y - y 2 - p e n t e n a l - 2 , 4 - d i n i t r o p h e n y l h y d r a z o n e 
I V I ) . -The 2 , 4 - 0 : - i i t r o p h e n y l h y d r a z o n e s p repa red iu t h e 
usual nuiiMK r from the so lu t ions ob ta ined by acid h y d r o l y -
-.i i of bo! Ii 2-ei i iovv- and 2- ] i ie thoxv--V ' -d ihvdropyranc 
wer; iden t ica l , m . p . 159- I 6 0 " . 

Anal. Ca lcd . for C11Ib... 1,N4: C , 1 7 . U ; I I , 1.32. 
F o u n d : C, 17.36; H , 4 . 4 1 . 

2 - E t h o x y t e t r a h y d r o p y r a n e ( I V ) . - - R e d u c t i o n of 25.6 g. 
of 2 -e thoxy~. - \ : -u ihydropyrane w i t h A d a m s c a t a l y s t a n d 
hydrogen (3 a t m . ) a t room t e m p e r a t u r e r equ i r ed a p p r o x i 
ma te ly t w o hours for ca lcu la ted hydrogen u p t a k e . Af ter 
i c m o v a l of the c a l a l v . t ',lie product was dis t i l led and a 
near lv q u a n t i t a t i v e vicld of 2 - c t h o x v t e t r a l i y d r o p y r a n e was 
o b t a i n e d , - b . p . 1 15 1-16 , n 7D 1.4250. 

,3) "Or, ; :m - 23, 25 (111 I) Micr nululv by Miss Iilentiur Werble 
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Anal. Calcd. for C7H14O.: C, 04.58; H, 10.84. 
Found: C, 64.28; H, 10.93. 

The 2,4-dinitrophenylhydrazone prepared in the usual 
manner from the product obtained by acid hydrolysis of 
2-ethoxytetrahydropyrane melted at 109° and gave no de
pression in a mixed melting point determination with the 
2,4-dinitrophenylhydrazone prepared from 5-hydroxy-
pentanal." 

2,4-Pentadienal (VII).—To a solution of 40 ml. of 
8 5 % phosphoric acid in 200 ml. of water was added with 
stirring 40 g. of 2-ethoxy-A : ,-dihydropyrane. Within a 
few minutes the solution became homogeneous. This 
solution was added dropwise to a solution of 50 ml. of 
85% phosphoric acid in 200 ml. of water which was al
ready undergoing steam distillation. Steam distillation 
was continued until the distillate no longer had the charac
teristic' odor of pentadienal. The steam distillate was 
itself steam distilled to concentrate the aldehyde. After 
the addition of potassium chloride, the pentadienal was 
extracted with ether and dried over sodium sidfate. After 
removal of I he ether under reduced pressure, the aldehyde 

14 (55"-, was distilled; yiel 
H=6D 1.5163. 

Anal. Calcd. f 
C, 72.99; II, 7.85 

Pentadienal Semicarbazone 

-,Cr \ 

C:,IIB0: C, 7: 

">. p . otiXii " (20 mm.) , 

! . I t ; H, 7.37. Found: 

-The semicarbazone of 
, I-pentadienal prepared in the usual manner was a white 

/>) Woods ami :- uiilcl-s. T i n s JUCK.VAL, 68, IM 1 1 (.1'.HO). 

crystalline compound which was recrystallized from water. 
This substance decomposed progressively on heating to 
260°. 

Anal. Calcd. for C6H9OX3: C, 51.77; H, 6.52. 
Found: C, 51.67, 51.65, 52.08; H, 6.21, 6.49, 6.67. 

2,4 -Pentadienal -2,4 -dinitrophenylhy drazone .— 2,4-
Pentadienal was converted in the usual way almost quan
titatively into a red 2,4-dinitrophenylhydrazone. The 
product was recrvstallized from ethyl alcohol, m. p . 176-
177 X 

Anal. Calcd. for C11HiOO4X1: C, 50.3S: II, 3.84. 
Found: 0 ,50 .11 ,50 .38 ; 14,3.81,3.88. 

S u m m a r y 

1. 2 , 8 - D i b r o m o t e t r a h y d r o p y r a u e r e a c t s w i t h 
m e t h y l a n d e t h y l a lcohol t o fo rm t h e c o r r e s p o n d 
ing 2 - a l k o x y - 3 - b r o m o - t e t r a h y d r o p y r a n e . 

2. 2 -Alkoxy-_V ! -d ihydropyranes a r e fo rmed b y 
t h e r e a c t i o n of 2 - a l k o x y - 3 - b r o m o t e t r a h y d r o p y r a n e 
w i t h a lcohol ic p o t a s s i u m h y d r o x i d e or s o d i u m 
a l coho la t e . 

o. T h e p r e p a r a t i o n of 2 , 4 - p e n t a d i e n a l is de 
sc r ibed . T h e s e m i c a r b a z o n e a n d 2 ,4 -d in i t ro 
p h e n y l h y d r a z o n e of t h i s c o m p o u n d a re c h a r a c t e r 
ized. 
COLLEGE PARK, M D . RECEIVED J r x i ; 11, 1946 
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The Synthesis of Some 6-Methoxy-8-(/3-aminopropionylamino)-quinolines 

B Y H . R . S N Y D E R A N D H E R B E R T E . F R E I E R 1 

I n t h e s e a r c h for a n a n t i m a l a r i a l d r u g w h i c h CH3O-
m i g h t possess t h e d e s i r a b l e p r o p e r t i e s of p las -
m o c h i n b u t h a v e a lower t o x i c i t y , a n u m b e r of 
a m i d e s of t h e t y p e r e p r e s e n t e d b y f o r m u l a I I 
h a v e been p r e p a r e d , - T h e p r i n c i p a l difference 
b e t w e e n t h e c o m p o u n d s p r e p a r e d a n d p l a s m o c h i n 
lies in t h e fac t t h a t in t h e fo rmer t h e a r o m a t i c 
a m i n o g r o u p is j o ined t o a n acy l g r o u p r a t h e r t h a n 
t o a n a l k y l g r o u p ; t h e r e a r c differences a lso in 
t h e d e t a i l s of s t r u c t u r e of t h e s ide c h a i n s a n d in 
t h e d i s t a n c e b e t w e e n t h e t w o acyc l ic n i t r o g e n 
a t o m s . 

T h e n e w c o m p o u n d s were p r e p a r e d b y t h e 
a d d i t i o n of t he a p p r o p r i a t e a m i n e s to ( i - ine thoxy-
X - a c r y l a m i n o q u i n o l i n e ( I ) . T h e a e r y l a m i d e (I) 
w a s o b t a i n e d in 57 f" r y ie ld b y t h e r e a c t i o n of t h e 
a m i n o q u i n o l i n e w i t h a c r y l y l ch lo r ide ( p r e p a r e d 
f rom s o d i u m a c r y h i t e a n d p h o s p h o r u s oxych lo r ide 
a c c o r d i n g to t he p r o c e d u r e of Kohler1 1). T h e 
r e a c t i o n of I w i th ( l i e thy lan i ine was ca r r i ed o u t 
in an excess of (lie a l i p h a t i c a m i n e ; the rcac t in i i s 
of I w i th o t h e r a m i n e s were ca r r i ed out in ben • 
zene s o l u t i o n s . I t is poss ib le t h a t t he r e a g e n t s 

i l l Present a i h l r r s , : l)i-(wl I lmli l "I l l i r n n s l t y , Univers i ty "f 
N o r t h D a k o t a ('.rami Forks . N o i l h I) . .kola 

(2) T l l t p r i s f i , ! v o r k w a s .ill -si an ' Lilly complet r a t 111' turn' of 11n-
a n n o u n c e m e n t of ot.hrr s imilar a n o d e . Iiv I n n e r anil l t owman in a 
pape r presented before She Division of Organic Chemis t ry at (he 
AtlatUie Ci ty m e e t i n s of the American Chemica l Society on April 10, 
11)4 U. 

13' Kohle r . .1«;. Chen:. J.. 42, 380 (l'JU'J). 
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