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solvent. Recrystallization from absolute cther gave pure
material, m. p. 133.5-134.5°,

Anal. Caled. for Ci4HuwOs:
C,75.59; H, 8.70.

Pregnene-4-diol-17,20-dione-3,11 Acetate-20 (XXII).—
A solution of 860 mg. of pregnanediol-17,20-dione-3,11
acetate-20 i1 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-
sined. The niixture was then poured iuto chloroform and
washed successively with water, dilute potassium carbon-
ate and again with water. The chloroform was removed
in vacuo, leaving erude bromo ketoue as a gel. Tritura-
tioa with a small volume of absolute alcohol gave 709 mg.
of 4-bromopregnanediol-17, 20-dioe-3,11 acetate-20 (XX1)
which melted at 1530-155° (loss of aleohol of crystalliza-
tion).

This bromoketoue was refluxed for eight hours with 20
cc, of pyridine. The product was worked up as usual (sec
above), nud finally crystallized from a small volume of
ether. A [irst crop of 189 ing. of prismis was obtained
which 1nelted at 194-200°. Recrystallization from ben-
zene gave fluffy solvated crystals which melted at 104°
(loss of solvent) and rentetted at 215-218°. A final recrys-
tallization from chloroform-cther gave msolvated 1nate-
rial, m. p. 219-220°.

Anal. Caled. for CyHwO,: C, 71.09; H, R.31.
C,70.97; H, 812,

Pregnene-4-diol-17,20-dione-3,11 (XXIII).—A solution
of 64 mg. of pregnene-4-diol-17,20-dione-3,11 acctate-21)
11 H ee. of nicthanol and 2 ce. of water containing 60 mg. of
potassiima bicarbouate and 100 mg. of potassinm carbouate
was perntitted o stand at room teniperature overuight.
The solition was acidificd with 3 drops of acetic acid, con-
centrated iw vacuo and extracted with chloroform. The
chloroform sohlition was washed with water and coucel-
trated to dryness. The regidue was triturated with a little
water giving the crystalline hydrate. Two recrystalliza-

C,75.46; H, 8.66. Found:

Found:
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tious from water gave a product of i, p. 107-110° (—H.0).
For analysis the hydrate was dried in a weighing pig at
110° for two hours.

Anal. Caled. for CyH3:00s: C, 72.78; H, 8.81.
C,72.42; H, 8.61.

Adrenosterone from XXIII.—A solution of 90 mg. of
crude pregnanediol-17,20-dione-3,11 (prepared by hy-
drolysis of 106 1ng. of crude acetate of m. p. 201-211°) in
2 ce. of aqueons 809 methanol was treated with 100 mg.
of periodic acid. After five hours the solition was dilute:l
with water and extracted with chloroform. The washed
chloroform extract was concentrated to dryness aud the
residue chromatographed. The fractions from absohite
cther to 1:1 ether-chloroform were combiied and recrys-
tallized twice fromn alcohol. Adrenosterone was thus ob-
tained in characteristic platelets, 1. p. 219-221°. No de-
pression was obscrved in admixture with an anthentic
sainple.

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

Found:

Summary

Hydroxylation of a mixture of pregnene-17- and
pregnene-20-dione-3,11 with osmium tetroxide
gives both of the possible 20,21-glycols and one of
the possible 17,20-glycols. From each of these
compounds the corresponding A*’-pregnene-diol-
diones was prepared. Acetylation of the C-21
hydroxy!l group in the 20,21-glycols followed by
oxidation gave dehydrocorticosterone acetate.

Ranway, Nuw Jursny Reciivep July 18, 19406
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Studies in Pyrane Chemistry

By G. FORREST Wo00ODS AND HERMAN SANDERS

It has been found that 2,3-dihydropyrane is the
precursor of a number of very reactive and ver-
satile substances. R. Paul! observed that 2,3-
dihydropyraue reacts readily with bromine to
vield 2,3-dibromotetrahydropyrane and that this
latter substance 1s relatively unstable. For in-
stance, distillation thereof vields m part 1,5-
epoxv-2-bromo-1-pentene with the chmination of
hydrogen bromide, wihile hydrolvsis of tlhis sub-
stance leads to the hem-acetal of 2-browno-3-
hydroxvpentanal which does uot appear to form
any carbonyl derivatives. In his latest report
which had just been obtained® is described the
reaction of 2,3-dihvdropyrane with chlorine.
The product of this reaction is 2,3-dichlorotetra-
hydropyrane.  MHe «lso observed that 23-di-
chlorotetrahydropyrane reacts with methyl al-
cohol in the presence of sodium methylate to forin
2-methoxy-3-chlorotetrahvdropyranc,

This study coneerns the rcaction ol 2,3-di-
bromotetrahydropyrane (I) with alcohol, and the

(1) R, Paul, Budl soc. chim. [5]1, 1307 (1934).

12) R. Paul, Comp.rend., 248, 122 (1944); C. 1., 40, 2447 (1V46).

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
oxvgen linkage was readily accomphshed in cold
alcohol~sodiunt alcoholate or alcohol saturated
vith dry nuunonia.  The product of this reaction
was  2-alkoxv-3-browmotetrnhydropyrane  (I1).
Under these conditions the second bromine atom
was completely inert.

The more drastic treatinent of refluxing 2-
alkoxy-3-bromotetrahydropyrane with alcoholic
potassiun hydroxide led to the elimination of a
molecule of hydrogen bromide with the forination
of the corresponding 2-alkoxy- A’-dihydropyrane
(ITT).  Reduction of 2-ethoxy-A’-dihydropy-
rane with Adams catalyst afforded 2-ethoxy-
tetrahydropyrane (IV) which, since it is an acetal
was readily cleaved by nuld acid hvdrolysis.
That these structures were correet was shown by
the wdentity of the 2,4-dinitrophenylhydrazone of
the acid hydrolysis product of 2-ethoxytetrahy-
dropyrane with the 24-dinitrophenvlhydrazone
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of d-hydroxypentaual (V). Attemipts to isolate
53-hydroxyv-A*pentenal (VI) by mild acid hy-
drotysis of 2-cthoxy- A*-dihvdropyrane were with-
out success. The propertics of the material ob-
tained were those of a polymeric substance.
However, if the hydrolysis was carried out in the
presence of 2,4-dinitrophenylhydrazine, a 2,4-
dinitrophcuvihivdrazone of 5-hydroxy- A*-pentenal
(V1) was obtsined,

H. .
C.ou o H
H.Co SO L H.CY ~C7-Br
CoIr ! :
H.C ¢ br 11.C AL O R
) oy ~I1
L 11
11 I,
e O
H;‘C" cH II:C/’ ~CH,
HC ¢ O R e Cr 0 R
e I SO NH
It1 v
1. I H
C. C L
H.C “Clle 11.C~ ~%‘1’I M *C‘H
‘ 1 ‘ ]
HOH.C CHO  HOH.C CHO H.C CHO
v VI VIT
In our attcuupts to prepare S-hydroxy-A®-

pentenal we cncountereil another reaction of 2-
ethoxy- A*-dihydropyrane.  Steam distillation of
the reaction wmixture iromn acid hvdrolvsis of 2-
ethoxy- A*=lihydropyranc viclded an aldehyde of
marked acrolvin-hke properties.  This Jld(h}'(k‘
was isolate! from the steam distillate by salting
out and extraction.  Distillation of this aldelivde
at reduced pressure atter removal of the solvent
vielded a [uirly pure product, while distillation
thereof at atiicspheric pressure incvitably led to
uncontrollable  polymerization.  This  aldehyde
formed u red 2,4-dinitrophenvihvdrazoue and a
senlicarbazone. On the basis of analvses of the
aldehyde and its derivatives we have tentatively
assigned the struecture of the cunjugated penta-
dienal (VII} to tiis sahsice. The reactions of
this compowul are being investigated turther.

Experimental

2,3-Dibromotetrahydropyrane (I).—The procedure nsed
for the browination ol ’,Sw‘ﬂli‘i,wlml)\ raie? wis esseutinlly
that of Paul.' To a solution af 25-dibwv (H()U\(.IHL (252
¢.) 11 carbon tetrachloride {1501 il enoled ta —3545°
Ly menns of & Dy Tee-bath wias adided dropaise @osolintion
of bromine (481 @1 1 carbon 1etrochlaride 1200 il
The bromine sofntion wis added natl decolorizatiog wie
1o Ionger evideat. The sal fowds removic o sieint-
bath nnder rednced pressure: yickd, G20 g, of erwvle minlis-
tilled product.

Purification of @ =wnmple of (he erude prodiet yickded o
straw colorrd itil, . p, o (L4 rant.g. 2,3-Dibromo-
tetrahvdropyrine is not staidc bt darkens readily npon
standing with uoticeatde evolutionr of hiydvegen bromide.

2-Ethoxy-3-brometetrahydropyrane (11, To 50wl of
well-cooled anhvdroas aleolol mlm.m»ﬂ, with annmonia
wits L.lutum\lv aelded with stirring 277 2. of 2,5-dib1ono-

.31 Or e syl T23, 20 (1988,
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tetrabiydropyrane. I a few minutes precipitation of am-
moutinint bromide ocenrred.  After one hour at room teu-
perature the reaction mixture was filtered and the am-
moniul bromide was well washed with ether. A nearly
quantitative yicld of ammmonium bromide was obtained.
The comnbined filtrate and ether washings were twice
washed with water. After drying over sodium sulfate,
the solvmt was removed and the residue distilled: yield,

2015 g. (889); b. p. 94-06° (18 mm.); =»%p 1.4752.
Iralt Caled. for C:HiOaBr: C, 40.21; H, 6.27.
Found: C, L1258, 411.40; H, 6.2D, 6.32.

No 2, 4-dinitrophenythydrazone of this substance could be
obtained by operating in the usual manuner.

2-Methoxy-3-bromotetrahydropyrane (II).-—The pro-
cedure for the preparation of 2-cthoxy-3-bromotcetrahydro-
Pyrane wis followed nsing methyt aleohol i place of vthyl
aleoliol. Trrom 2 ‘t)g of -,5 dibromotetrahydropyrane was
viblained ST, C%) of 2-metlioxy-3-browotetraliydro-
pyrane, bh. p. H.‘%—S‘f (18 mni.), 2%p 1.4338.

clnal. Caled. for CelIOsBr: €, 36.94; 11,
TFouwnel: C, 35.88; H, 5.99.

2-Ethoxy-\i-dihydropyrane (III).—To a sohition of
sudimm cthiylate prepared from 4) g. of sodinn in 601) 1wl
ol absolute cthanol was added 171 g. of 2-cthioxy-3-bromo-
tetralivdropyrane.  The reaction mixture was refluxed
for four hours, wherceupou the mixture was cooled and
fittered.  FThe sodium bromide precipitaie, of which a
nearly quantitative yield was obtained, was well washed
with cthier.  The combined filtrate aud cther washings
were washed wirh water and dried over sotliwm sulfate.
Alter removal of the solvent the residue was distilled:
vield of 2-cthioxy-A*-dihydropyrane, 64 g. (62%), b. p.
133-155°, w¥n 1.4475.

If it \\as not desired to isolate the iuternediate com-
pound, 2-cthoxy-3-bromotetrahydropyrane, the prepara-
tion of 2-¢thoxy-A%-dihydropyrane was considerably sim-
plified and the yield improved if the original ammoniacal
alcoholie solutiou of 2- et110\y 3-bromotetrahydropyrane
obtaiued after filtration of the amnioniam bromide was
directly reflaxed for several hionrs with alcoholic potassium
hivdroxide. A 1009, excess of potassium hydroxide was
nsed.  The product was isolated as above, b. p. 153-155°,
wy 1A4TH, Treatment of either produet by refluxing
with sodist aleoholate or sodium did not alter the boiling
poiut or the refractive index.

Anai.  Caicd. for GOy
C, 65.71; H, 9.60.

2-Methoxy-A’-dihydropyrane (III).—To a solution of
37.0 g. of comniercial sodium methylate in 250 ml. of
methanol was added 68 g. of 2-methoxy-3-bromotetrahy-
dropyranc. The reaction mixture was refluxed for four
hours, then cooled and filtered.  The nearly quantitative
preeipitate of sodium bromide was well washed with ether.
The combined filtrate and cther washings were then washed
with water.  Alter drying over sodium sulfate the solvent
was 1en1ovu1 aml the residue distilted: yicld 20 g. (519%)
of 2-vrwcthoxy-A-ditvdropyrane, b. p. 136-138°; #»¥p
1.7

R [/fu/. Caled. for CyIl4Oa:
C, ity U, 9015,

S-Hydroxy-\*-pentenal-2,4-dinitrophenylhydrazone
(VI e 2,4-taitrophenyllivdrazones prepared in the
sl nuinone e o the solirtions obtained by acid hydroly-
ool bt eettionvs and 2-methoxy - ~dihivdropyrance

5.69.

C,65.59; H,9.44, Found:

C, 63.13; H, 8.83. Found:

were identies o, p, 121607,
Jirdds o Caled, Tar Colleo,Nys Co 1700, L2,
Fowad: O, 470060 1, 401,

2-Ethoxvtetrahydropyrane (IV).-—Reduction of 25.6 g.
of 2-cthovy-A'-dilivdropyrane with Adams catalyst and
livedrogest £ atin,) at ruostt tlemperatire reguired approxi-
mutclhy two honrs for caleulated hydrogen untake.  After
teaval of thie catalvat e prodinet wuas distilled and a
nearly quantitative vield of 2-cthoxy(ctraliydropyrane was
abtidned,-hop. 115 G, Ty 14250,

il Microsanalyses by Miss Lleanor Werble,



Dee., 1415

Anal. Caled. for C;H,O.:
Found: C, 61.28; H, 10.93.

The 2,4-dinitrophenylhydrazoue prepared in the usual
manitter froin the prodict obtained by aeid hydrolysis of
2-ethoxytetrahydropyraue melted at 109° and gave no de-
pression in a mixed melting point determination with the
2 4-dinitrophenylthydrazone prepared from 5-hydroxy-
pentanal.’

2,4-Pentadienal {VII}.-——To a solutiou of 41} wml. of
859 phosphoric acid 1 200 wl, of water was added with
stirring 410 g. of 2-ethoxy-A'-dihydropyrane. Within a
few minutes the solution became homogeneons. This
solition was added dropwise to a solution of 31 ml. of
85% phosphorie acid i 20t 1al. of water which was al-
ready mudergoing steam distillation.  Steam distillation
was contiuned nntil the distitlate nuo longer had thie charac-
teristie odor of pentadienal,  The steam distillate was
itsclf steawn distilled to concentrate the aldehyde,  After
the addition of potassinm chiloride, the panadicenal was
extracted with cther and dried over sodinm sutfate.  After
removal of the ether iader reduced pressure, the aldehyde
was distilled; vield 14 g, (53%), b. p. 36-37° (21) ),
»iD 1.O1G3.

Anal. Caled. Tor ClLO: C, T3.14; I, 7.37,
C, 72.99; 1, 7.85.

Pentadienal {Semicarbazone.—t'lic semicarbazoue of
2, 4-pentadicnal prepared in the vsual mamer wis a white

C, 61.58; H, 10.81.

TI'ound:

GO Wanls ool Sanders, Tors Joursat, 68, 2111 (11116).
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crystallinie compound which was recrystallized from water.
This substaiice decomposed progressively on heating to
260°.
Anal. Caled. for CiHONp: ¢, AL7T:  H, 6.52,
Fouud: C, 51.67, 51.65, 52.118; H, 6.21, 6.49, 6.67.
2,4-Pentadienal-2,4-dinitrophenylhydrazone .—2,4-
Pentadienal was converted in the usnal way almost quau-
titatively into a red 2,4-dinitrophenylhydrazone. The
produet was recrystallized fromn ethyl alcohol, m. p. 176~
re.
dnal. Caled. Tor CHiO4Ny: C,
FFound: C, 50.11, &tL.3%; H, 3.81, 3.8%.
Summary

1. 23-Dibromotetrahydropyrane reacts with
methyl and ethyl alcohol to form the correspond-
ing 2-alkoxy-3-bromo-tetrahydropyrane.

2. 2-Alkoxy- A’-dihydropyranes are formed by
the reaction of 2-alkoxy-3-bromnotetrahvdropyrane
with alcoholic potassimmn hydroxide or sodimn
aleoholate.

3. The preparation of 2 d-pentadienal is de-
scribed.  The semicarbazone and 2 4-dinitro-
phienylhyvdrazone of this compound are character-
1zel
Corrict Parg, Mbp.

B3R H, 8R4

Recsived Juve 11, 1046
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The Synthesis of Some 6-Methoxy-8-(s-aminopropionylamino)-quinolines

By H. R. SNYDER AND HERBERT E. FREIER!

In the search for au antimalarial drug which
might possess the desirable properties of plas-
mochin but have a lower toxicity, a number of
amides of the type represented by formula 1I
have been prepared.®* The principal difference
between the compounds prepared and plasmochin
lies in the fact that in the former the aromatic
amino group is joined to an acyl group rather than
to an alkvl group; there are differences also in
the detads of structure of the side chains and in
the distance betwecen the two acyclic uitrogen
atoms.

The rncew coupounds were prepared by the
addition of the appropriate amuiies to G-1methoxy-
S-acrylaminoguinohne (I3, The acrylamide (I)
was obtained in 57 vield by the reaction of the
aminoquinoline with acrvlyl chloride (prepared
froni sodimm acrvlicte und phosphorus oxychloride
according to the procedure of Kohler®). The
reiction of 1 with dicthvlanune was carried ont
i an excess of the aliphatic canine; the reactions
of [ with other ranines were carried ant i ben
zene solirtions, 1 s possible that the reageuts
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CH,0\ AA

Loy 4+ RuNH —>

l\/‘l\xy
]
NHCOCH==CH.
I
CH,0
3 \%\\1/\
R
NN
NHCOCHCH,NRy
11
II. - NRs = - -N(CeH
CH.CH.
IV. --NRs = \< >()
CH.CH.
CH.CHa
V. - NRy = - N “CH
NCHL.CHY
LCHLCHa
VIL NRy = N7 CNCHLCL,
ClLCH
11, NI N CitlLrn
VIL. NRe o+ NIHCTLLCH;
CHLCHL
/ 2
IN.  NRe = N/ NONCallL

RIS

ind products are sadficiently bisiv to et ws cuta-
Ivsts i these reactions; uo other catalvst wus
employed.



