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INTROUCTION



INTRODUCTION

Many biologically active compounds have been found to have the
general structure (I) in which X repressnts a hetero atom (1).

~X-CC-N Cy JHyOCH,CHyNRy
(1) (11)

Herbst and Johnson (2) prepared several dialkylamincethyl
naphthyl ethers (II) which were found to possess marked local anes-
thetic action.

This thesis describes the preparation of two groups of iscmeris
dialkylaminopropyl 3-naphthyl ethers (III,IV). Both groups of iso~
ners possess the dialkylaminoethyl ether structure but differ in that
a methyl group is attached to one or the other of the carbons of the
ethyl residus,

B al,ocn,ggzm, ﬂ-c,oﬂ,oggia.m.
(111) (1v)

Tests bave not yet been carried out to determine whether these
compounds have local anesthetic or other pharmacological astions or
to compare their activity, if any, with that of the compounds prepared
by Herbst and Johnson,
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HISTORICAL

As mentioned in the introduction, the object of this work was the
preparation of dialkylaminopropyl 3e-naphthyl ethers having the
formulae C, H,OCHLCH(CHy)NRg and C, gHyOCH(CH,)CHoNR, in which the group
<¥R; was (a) morpholinyl, (b) piperidyl, (c) pyrrolidyl, (d) diethyl-
amino, or (e) dimethylamino,

Knorr (3) has prepared dimethylaminoethyl phenyl ether by reaction
of phenol and the hydrochloride of dimethylaminoethyl chloride in
sodium ethylate. Application of this

ColigONa + (CHy) gNCHoCH,C1.HC1 —> CHgOCHCHLN(CH,) o
procedure to the present problem would have required the preparation
of ten different dialkylaminopropyl chlorides (R M-CH(CHy)CH,LCl and
RgN-CH,CH(CHy)C1l). A procedurs which would require fewer different
intermediates would be preferable.

Wright and Moore (L) have prepared o -naphtiyl alkamine ethers by
refluxing diethylaminopropyl chloride with naphthol in alcoholic
potasgium hydroxide, This method is an application of Knorr's procedure
and wuld likewise entail the preparation of many different aminopropyl
chlorides as intermediates,

Einhorn and Rotlauf (5) prepared dimethylaminosthyl ,3-naphthyl
ether by the thermal elimination of carbon dioxide from 3-naphthyl |
diethylaminoethyl carbonate, The latter was prepared by interaction
of IS «~paphthyl chlorocarbonate and diethylaminoethanols



(1) B<Cy 408 + COCly —> (3-Cy H40COCL

(2) (8<CyHy000CL + (CgHy) JNCH,CHLOH —» 3<Cy GH7OCOOCHLCHLN(Colly) o

(3) =0y oHyOCOCHCHAN(C ) g — B-CaHo0CHCHoH(Coll) g + CO5

Here again a large group of different aminoaloohols (RMCH(CH,)CHZOH
and RECH,.CH(CHg)OH) would be required as intermediates if this method
were applied to the problem described in this thesis,

Herbst and Jobnson (2) prepared a number of o -and (3 =naphthyl
ethers of the type C, HyOCHLCHNRy in which the group -NR, was
(a) morpholinyl, (b) piperidyl, (o) diethylamino, or (d) dimethylamino.
Their procedurs involved the formation of of= and JS-naphthyl bromoethyl
ethers by the interaction of ethylene dibromide and the maphthol in the
presence of sodium hydroxide. Subsequent treatment of the bromoethyl
ether with various secondary amines in benzene or toluene solution gave
the desired dialkylmminoethyl ethers,

(1) CygisONa + CHRBrCHgBr —» Cy HyOCHCHaBr
(2) Cy HyOCHCHBr + RgNH —> C, gH70CHCHaNRy

Application of an analogous procedure to the preparation of the
isomeris bromopropyl naphthyl ethers was not practical, Although
propylene dibromide is readily available, its reaction with /s-mpht.hol
would lead to a mixture of isomeric bromopropyl ethers whose separation
would be difficult and time oonsuming at best,

CaolyOla + CH,CHOHGBr —> C, gliyOCHCHZBF + Cy JH70CHGHBY
Br CH‘ Cﬂ'

Two alternative procedures were available for the preparation of
chloroalkylethers, each of which could be expected %o give only one of
the anticipated isomers.



Clemo and Perkin (6) had described the synthesis of chloroethyl
p=-toluenesulfonate from ethylene chlorohydrin and p-toluenesulfonyl
chloride., They further showed that interaction of 3 -naphthol and the
chloroethyl p-toluenssulfonate led to the formation of f-naphthyl
chloroethyl ether. PFOldi (7,8) had shown that a similar sequence of
reactions could be carried out starting with bentenesulfonyl chloride
and ethylene chlorohydrin,

(1) CgHgB80,C1 + HOCHLCHC1 —> CgHg P 5CHLCH,CL » HC1

(2) CoHgSOaCHLCHLCL + ArQa —> ArOCHCH.C1 + CgHgS80,Ha

The second alternative, studied by Kirner and Richter (9), involved
the treatment of a phenol in alkaline medium with ethylene chlorohydrin,
The resulting hydroxyethyl ether on treatment with thionyl chloride was
converted into the chloroethyl ether,

(1) Arcla + CICH,CH,OH —> ArOCH,CH,OH + NaCl

(2) ArOCH,CHL0H + SeCl, ——vAr&B,éH,Cl + Dy + K1

None of these methods have been applied to the synthesis of chloro-
or broasoyropyl naphthyl ethers.

A number of teciniques have been described for the pthion of
aryl dialkylaminoalkyl ethers from the corresponding haloalkyl ethers.

Ar(CH,CH,C1 + HMR, —» ArOCH,CH.NR,
Clemo and Perkin (5) and Knorr and Roth (10) both described methods
for carrying out the reaction of the halide with a secondary amine in
sealed tubes, This teclmique appeared to be particularly applicable
to reactions involving dimethylamine and diethylamine., Cromwell and
Fitsgivbon (11) , Herbst and Simonian (12), and Herbst and Johnson (2)



uged methods in which the secondary amine and the halide were refluxed
in a suitable solvent., This procedure was employed primarily with the
less volatile secondary smines, |
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DISCUSSION

Both groups of isomerio dhllqlﬁimpropyl /3-naphthyl ethers can
be prepared from A-naphthol and propylene chlorohydrin., The use of
these readily available chemicals, however, necessitates two different
sets of reactions to obtain the two different sets of isomeric products.

An adaptation of the Clemo and Perkin (6) technique should lead
to & chloroiscpropyl naphthyl ether in which the carbon atom carrying
the hydroxyl group im the propylene chlorohydrin was involved in the
othorlnnktgo. This technique would require the preparation of a
chloroisopropyl bentenesulfonate and its subsequent interaction with
5-mphthol as outlined in Scheme I,

8cheme I

(a) CHCHCHCL + CgHgS0,C1 —» CoHgS0,CHCHC
u CH,

(b) CoHgSORMOHLL ¢ [BCygHaONE —> [8Cy HyOCH-CHOL
CH, CH,
(¢) A=CyHsOCHCHLL + RgNH —> (3-Cy HoOGHCHSHR,
CHy CHg

An ieomeric chloropropyl uphthﬂ ether would result by application
of the ssquence of reactions described by Kirner and Richter (9). By
interaction of propylene chlorohydrin and 3-naphthol an ether linkage
would be formed involving the carbon atom carrying the halogen in the
chlorohydrin, The resulting hydroxyalkyl ether would be converted into
the chloroalkyl ether on treatment with thionyl chloride as outlined in
Scheme II,



Scheme II
(a) cn,gg:n.cl + B=CyiyOla —> (3-Cy gHyOCHGHOH
CH,

(b) (<CyoHyOCHCHOH + S0Clg —> (3+Cy HyOCH,FHCL
CHg CH,

(c) [y oHyOCHLCHCL + RgNH —> fBC, oH40CH,CHNR,
CH, ch,

A modification of the procedure used for the p'repaution of n=-butyl
p-tolusnesulfonate (13) was applied to the synthesis of the ehlorc-
isopropyl bemsenesulfonate (reastion I-a), Very slow addition of
aqueous sodium hydroxide solution to the reactants and 100f excess of
propylene chlorohydrin were found to bs essential to obtain a maximum
yield., As lov a pressure as possidble was needed to distill the chloro-
isopropyl benssnesulfonate without decomposition, Using greatest care,
however, only approximately LOf yields were obtainmable,

Numerous difficulties were encountered in the reastion of the
chloroisopropyl bensenesulfonats with G-naphtbol (reaction I-b).

A s0lid, which was later found to be le(2-naphthoxy)-2-propanol

(C, oHyOCH,CH(OH)CH,) , gradually precipitated from the ehloroisopropyl
ntp.hthyl sther (C, HyOCH(CH,)CHSC1). This alcohol could arise in either
of two ways. It could bs the product of a side reaction of the

j ~naphthel with propylene chlorohydrin formed by hydrolysis of the
ehloroisoprepyl bensenssulfonate in the alkaline reaction medium,

(1) CoHgB80CHCH,CL NaOH, ¢ o1 50.Na + CHyCHOH,C1
CBy OH

(2) CHGHCH,C1 + 30y HyONa —> 3G, oHyOCHCHOH
OR CHy



It could also be & produst of hydrolysis and rearrangement (or vice
versa) of the chloroether,

[3CadisOGHCRC1  hydrolysis and, -Gy gHo0CHCHOH
CHg CHg

rearrangement

Fuson and Koehneke (1) had observed an analogous rearrangement when
1-hydroxy-(2-propyl) phenyl sulfide was treated with thionmyl chloride.
The product was 2-chloro-(l-propyl)phenyl sulfide. Whether such a

rearrangement

 CollgSCHCHoOH SOCly G oHySCHoCRCL
Folp, |~ ST

of hydroxy ethers would ococur has not been determined, nor has the
hydrolysis of similar chloroalkyl sulfides or ethers been studied,
However, it is not inconceivable that such rearrangement could take
plase during the hydrolysis of the chlorocalkyl sulfides and ethers,

Hydrolysis of & sample of the chloroisopropyl A-naphthyl
ether showed no concrete evidence ef & rearranzement, Consequently, it
would appear that the alcohel present in the product was formed by the
first of the two possible yroutes,

Repsated distillation of this chloroether may have caused some
dehydrohalogenation, A sample which was thought to be free of the
aleohol gave low halogen and high carbon .ad hydrogen analyses., The
same sample decolorized bromine in chloroform, indicating that it was
unsaturated,

These various side reactions, of course, lower the yleld of the
desired product. This is shown from the fact that approximately LS% of
somevhat contaminated ¢hloroether was about the best yield obtainadble.



Powell (15) made Ye<hydroxy-n=propyl phenyl ether by dissolving
phenol in dilute alkali, adding trimethylens chlorohydrin, and reflux~
ing for one<half hour., A technique essentially the same as his was
found to preceed very smoothly for the preparation of the hydroxypropyl
[3-naphthyl ether (reaction II-a). Yields of approximately 80% were
obtained when 100% excess propylene chlorohydrin was used,

For the Darseng reastion (reaction II-b) the procedure of Herbst
and Simonian (12) im which a chloreform solution of thionyl chloride
is added to & chloroform solution of the alcohol in the absence of
pyridine was found to produce ths best results.

Gerrard (16) and Carré (17) have independently concluded that the
mechanisas of the Darsens reaction involves the formstion of an inter-
mediate sulfinyl chloride which decomposes thermally to produce the
chleride and & molecule of sulfur diexide,

ROH + 50C13—> ROSOC1 -2 RC1 + 80,

The existence of the intermediate sulfinyl chlorids is verified
by the work described in this thesis. On attempting to decompose the
exsess thionyl chloride in the reaction mixture with methanol a white
#014d was obtained which melted at 5h-59°0. after recrystalligation
from bensene and ligroin, Carbon, hydrog.a, and sulfur analyses agreed
reasonsbly well with the theoretical amounts of these elements present
in the methyl ester of the sulfinic acid related to the intermediate
sulfinyl ehloride (VI).
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/3G AyOCH,CHOR + SOCLy—> 3 +Cy H9OCHLHOSCL + HOL
CH‘ CH'

y_ (v)
(3-C3 oH70CHGHOSO(CCH,) BC1dB90CHCHOL + SO,
CHy CH

3
(v1)

Apparently the intermediate sulfinyl chloride (V) formed in this
reaction is relatively stable to heat since it had to be heated to
approximately 110°C, before the evolution of sulfur dioxide could de
detected., Decomposition of this intermediate was found to be best
accomplished by heating at 125-1L5°C, under reduced pressure, Such a
procedure netted a 66§ yield of the chloropropyl ether,

The tertiary amines were formed in rather poor yield on refluxing
the various secondary smines with the chloropropyl ethers in benzense,
toluene, or xylene solution, However, when an excess of the secondary
amines was used as solvent the reaction gave satisfactory results,

The secondary and tertiary amines were separated from any umreacted
chloropropyl ether by precipitation of the hydrochlorides from an iso-
propyl ether solution of the products. Regeneration of the amines was
acoomplished by dissolving the hydrochlorides in water and making the
solution basic with sodium carbonate., After extraction of the amines
with bensene, they wers easily separated by distillation since the
comparatively low boiling secondary amines were quite completely removed
with the solvent., The tertiary amines all appeared as high boiling
liquids.

Certain modifications of procedure were necessary due to the
different properties of the various secondary smines used, Reactions
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involving very volatile amines such as diethyle and dimethylamine were
carried out in sealed tubes. In the cass of the dimethylamine, which
is a gas at room temperature, an aqueous-dioxane solution of the amine
vas used,

The hydrochlorides were preparsed by passing hydrogea chloride
through an 1sopropyl ether sclution of the amine.
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EXPERIMINTAL

Reagents
Propylene chlorohydrint Obtained from the Dow Chemical Company

and Distillation Products Industries, division of Eastman Kodak Company.
Pyrrolidine: Obtained fram Electrochemisals Departaent of E, I,
duPont de Nemours and Company.
. Hydrogen chlorides Prepared by adding soncentrated hydrochlorio
acid to concentrated sulfuric acid through a capillary tube,
The following reagents were obtained from Distillation Producte
Industries, division of Eastman Kodak Companys
Benzenesulfonyl chloride
A~Naphthol '
Thionyl ohloride
Dimethylamine a8 a 338 aquecus solution
Morpholine |
Pyridine
Diethylaxine

Preparation of I-chlmz-bemonglulfommrogmo

O - 50400HCH,C1
CH,

Into a three necked flask fitted with stirrer, thermometer, and

separatory funnel was placed 95 g. (86 ml., 1 mole) of propylene
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ohlorohydrin and L4 g. (32 m1,, 0,25 mole) of bensenesulfonyl chloride,
While cooling in an ice-water bath 80 ml, of 5 K sodium hydroxide were
added dropwise with stirring at such a rate as to maintain the temperature
at 10-15%C,

When the sodium hydroxide solution had all been added a second
portivn of 32 ml, (0.25 mole) of bensenesulfonyl chloride was added to
the reaction mixture and another 80 ml. portion of 5 N sodium hydroxide
was added dropwise with stirring as before, The total addition time
required for both portions of sodium bydroxide was 15-20 hours.

Stirring was continued for several hours after the addition was oomplete.

At the end of the reaction the layers were separated and bensene
was added to the organic layer wntil it would float on water, This
bensene solution was washed with 10% sodium hydroxide solution and with
water, After drying over potassium carbonate the solvent was removed
and the product was distilled under reduced pressure, A total of L7 g.
(LOZ) of material boiling at 149-155° C, (uncorr,) under 3.5 mm,
pressure and having a refrestive index of 1.5210 at 18°C, was obtained,

Analysis." Calc'd. for Cgf,,C10,8s C1, 15.1; 8, 13.6,

Pounds Cl, 15.2, 15.L; 8, 13.5, 13.5.

A series of experiments was done to determine the optimum proportions
of propylene chlorohydrin and bensenesulfonyl chloride, The reactions
were &ll carried out as desoribed above, The results are summarised in
Table I.

*Analyses except for the nitrogen and chlorine analyses of the
amine hydrochlorides were done by Micro-Tech Laboratories at
Skokie, Illinois,
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Preparation of l-chlore=-2-(2-naphthoxy)propane

72 Ny COCHCHC1
| CHy
NAS

To L2 g. (0.3 mole) of AB-naphthol in a thres-necksd flask fitted

with a stirrer, reflux condenser, and dropping funnel was added a solu-
tion of 50 g. of scdium hydroxide in 100 ml, water. This mixture was
heated on a steam bath and stirred until the naphthol dissolved, With
contirmed heating and stirring 59 g. (0.25 mole) ef l-chloro-2-bensene~
sulfonoxypropans was added dropwise from the dropping fummel, Heating
and stirring were continued for one hour after the addition was complets,
The reaction mixture was poured into ice water and stirred until the

dce dissolved, A yellowish o1l separated, The oil was taken up in
bensene, After drying the bensene solution over potassium carbonate

the solvent was removed by distillation, Upon vacuum distillation of
the produce two frastions ware obtained, The first boiled at 158-66%,
(uneorr.) under 6-8 mm, pressure and had a refractive index of 1.5966
at 19°C. The second boiled at 166-170°C, (uncorr.) under & mm, pressure
and had & refresctive index of 1.5953 at 19°C. The combined yleld was

25 g. (LS%).

It was found to be impossible to obtain a semple which was completely
free of oontaminants and which would give satisfactory analytical re-
sults. However, since the tertiary mmine derivatives gave satisfactory
analyses it is probable that this compound was correctly formulated.
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Preparation of l-(2-naphthoxy)~2-propanol

To a solution of 72 g. (0.5 mole) of A-naphtlol in 500 ml, 10%

aqueous svdium hydroxide was added 95 g. (86 ml,, 1 mole) of propylene
chlorohydrin, This solution was heated to boiling under & reflux con-
denser. In a few minutes an oil began to ﬁoparate Irom the solution,
Refluxing was contirmued for about LS minutes, At the end of this time
the reaction mixture was allowed to eool, whereupon the o1l solidified,
Stirring while oocoling in an ice bath was found to be helpful to keep
the oil from sclidifying as & hard coating on the sides of the flask,
The white solid was filtered, washed twice with water, and then dise
solved in benzene. After the small amount of residual water &n tle
solid was separated from the benzens solution, ligroin was added until
the solution was just cloudy, The solution was then allowed to stand
until erystallisation was complete. A yield of 82 g. (81%) of product
melting at 83-8L°C, wes obtained,

Ne analysis was carried out on this compound since an entirely
independent synthesis by catalytic reduction of [3-naphthoxyasetone was
reported by Burd and Perlets (18). They observed a melting point of
82-83°C.

8ince it was anticipated that part of the propylens chlorohydria
might be hydrolysted in the alkaline reaction medium, experiments were
done with different proportions of [Se-naphthol and propylene chlorohydrin
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to determine tlie optimum conditions., The results are summarised in
Table II.

Preparation of 2-chloro~l-(2-naphthoxy)propane

Into a three necked flask fitted with stirrer, reflux oondenser,

and dropping funnel were placed 51 g. (0.25 mole) of l«(2enaphthoxy)e
2=propancl and 100 ml, chloroform, The mixture was stirred until the
alcohol was completely or nearly completely dissolved, While stirring
43 g. (26 m1., 0.k mole) of thionyl chloride dissolved in 50 ml, clloroe
fora was added dropwise at room temperature over a psriod of about two
hours, Stirring was continued overnight. The solvent and excess thionyl
chloride were removed by distillation while applying suction froi: the
aspirator, after which hsating was contimued for four hours at 125-1L5°%,
to liberate the sulfur dioxide from the intermediate sulfinyl chloride,
The product was then vacuum distilled to yield 36 g. (66%) of chloro-
ether which boiled at 138-149.5%, (uncorr.) under 3 wm, pressure and
had & refractive index of 1.6059 at 20,5°C., This slightly yellow oil
slovly solidified on standing, After two recrystalliszations from ethanol
a white solid melting at 39-L0O°C, was obtained,

Analysis, Cale'd, for C,,H,,Cl10: C, 70.8; H, 5.95 C1, 16.1,

Pounds C, 71,1, 70.9; B, 6,0, 6,13 C1, 16,2, 16.1,
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In several experiments an attempt was mads to destroy the excess
thionyl chloride in the reaction mixture by addition of methanol,
A crude produst with a wide melting point range was obtained, On
frastional qryttallintion from bentens and ligroin some 2-chloroels
(2-naphthoxy)propane and eeus white solid melting at 54-55°C, were obe
tained. The ocarbon, hydrogen, and chlorine analyses for the compoumi
melting at 54-559C, corresponded reasonably with the theoretical mmounts
of these elements present in the methyl ester of the sulfinic acid re-
lated to the intermediate sulfinyl ehloride.

Analyeis. Calo'd. for Cy R, 40,8t C, 60.0; H, 5.7; 8, 114,

Pound: C, 60,53 H, 5.9; 8, 11.2,

Preparation of 1l ho 1=2-{ 2-naphtho.

LHLCHy,

ml,l 0
OO CHy CHoCHq

A mixture of 0.1 mole (22 g,) of lechloro-2-(2-naphthexy)propane
and 0.3 mole {26 g., 26 ml,) of morpholine was reflwmed for 24 hours.
The reaction mixturse was transferred to a larger flask and diluted with
isopropyl ether. Oaseous hydrogen chloride was bubbled into the solution
%o precipitate the hydrochlorides of the sesondary and tertiary amines.
The supernatant liquid was decanted and the isopropyl ether was removed
by distillation, leaving a residue of 5 g. of unreacted chlorosther.
The maximum yleld of product, therefors, would be 77%,
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The hydrochlorides were dissolved in water, The water solution was
made basic with sodium carbonate to liberate the amines, which were
extracted with three portions of bensene. After drying over "drierite®
the bensene was removed by distillation and the residue was vacuum
distilled to give 16 g. (60%) of product boiling at 184-192°C. (uncorr.)
under ) mm, pressure and having a refractive index of 1.5878 at 20.5%,

The distilled amine was dissolved in dry isopropyl ethser. Anhydrous
hydrogen chloride was bubbled into the solution to precipitate the hydro-
chloride, which was reorystallised from acetons, isopropyl alecohol, and
isopropyl ether, Crystals melting at 160.5-161.5°C., 139-141°C., and
131-132.5°C. were isolated.

Analysis, Calc'd, for C,oHe ,C1NO4s C1, 11.9; W, L.6.

Crystals melting at 160.5-161.5°C .1
Founde C1, 12.0; ¥,™ L.9.

Crystals melting at 139-141°C s
Found: Cl, 11.9.

Crystals melting at 131-132 .5%.s
Founds C1, 11.9.

* Chlorine analyses for this and for subsequent compounds were done
by the Fajans method in a 75% ethanol solution using dichlorofluorescein
as indicator (19).

*#% Nitrogen analyses for this and for subsequent eampounds were done
by the Kjeldahl-Gunning Method with the emseption of piperidyl derivatives,
for which the Kjeldahl-Ounning-Arnold Method was used (20).
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Preparation of 2-(2-naphthoxy)=l-piperidyl ane

HoCHg,

mn,up CHy
OO CHy CH,CH,

4 mixture of 0,1 mole (22 g.) of l-chloro-2-(2-maphthoxy)propane
and 0,3 mole (25.5 g., 30 ml.) of piperidine was refluxsd for 2L hours,
The reaction mixture was transferred to a larger flask, diluted with
isopropyl ether, and the hydrochlorides of the amines were precipitated
with gaseous hydrogen chloride, The isopropyl ether solution was de-
canted and evaporated to give a residue of 5.7 g. of unreasted chloro-
ether. The maximum extent of reaction was therefore 7L%.

The hydrochlorides were dissolved in water and sodium carbomate
was added to liberate the free amines, The amines were extrected with
three portions of benseme. After drying over ®drierite® the solvent
and exess piperidine were removed by distillation, _ The product was
distilled under vacwum, A yleld of 16,k g. (61%) of amine boiling at
1L0-148% . (uncorr,) under 3.5 mo, pressure and having a refractive
index of 1.5800 at 19.5°C. was obtained.

The amine was dissolved in dry isopropyl ether and the hydro-
chloride was precipitated with anhydrous hydrogen chloride, The hydro=-
chloride was recrystalliged from acetons, isopropyl aleohol, and
isopropyl ether. The yield of hydrochloride was $90%. The melting
point was 182-183°,

Analysis. Cale'd, for C,gH,C1NOs C1, 11.9; N, 4.6,

Pounds Cl, 11.9; W, L.S,
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Preparation of 2-(2-naphthoxy)-l-pyrrolidylpropans

A mixture of 0.1 mole (22 g.) of l-chloro-2-(2-naphthoxy)propane
and 0,3 mole (21 g,, 25 ml,) of pyrrolidine was refluxsd for 24 hovra,
The reaction mixture was diluted with isopropyl ether and hydrogen
chlorids gas was bubbled through the solution to precipitate the hydro-
chlorides of the amines. The isopropyl ether solution was decanﬁed
from the sticky precipitate and evaporated to leave 3.5 g. of unrsacted
chloroether, indicating a maximum reaction to the extent of GLS.

The hydrochlorides were dissolved in water and sodium carbonate was
added to liberate the free amines, The amines were extracted with three
portions of benzene. The bensene solution was dried over "drierite.”
The drying agent was filtered off, the solvent and excess pyrrolidine
were removed by distillation, and the produst was distilled under
vacuum, A total of 18.5 g. (73%) of product boiling at 154~16L°C.
(uncorr.) under 2.5 mm, pressure and having a refractive index of
1.5900 at 19°C. was obtained.

The amine was dissolved in anhydrous isopropyl ether and the hydro-
chloride was precipitated with gaseous hydrogen chloride. The hydroe
chloride was recrystallized by dissolving it in acetone and isopropyl
alcohol and adding isopropyl ether until the solution was slightly
cloudy. A 98% yield of hydrochlorids, which melted at 153.5-157.5°%C.,
was obtained. This product was apparently a mixture of orystal forms,
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since on further rsorystallization it yielded crystals melting at 139~
140°%C., 163-165°C,, and 178,5-179°C. The analyses were carried out onm
the product melting at 153.5-157.5°C.
Analysis. Calc'd, for CyqH3,C1INO: C1, 12,53 N, L.8.
Founds C2, 12.3; N, 5.0,

Preparation of l-diethylamino-2«(2-naphthoxy)

CHoCH,

OCHCH
OO CHy CHyCH,

A mixture of 0.1 mole (22 g.) of l-chloro-2-(2-naphthoxy)propans
and 0.3 mole (22 g., 31 ml,) of diethylamine was heated in a sealed tube

A

4

at 100-105°C. for L8 hours. The contents of the tube were washed out
with isopropyl ether and the hydrochlorides were precipitated with gaseous
hydrogen chloride. After dissolving the hydrochlorides in water, the
layers were separated, The aqueous layer was washed once with isopropyl
ether, The combined isopropyl ether layers were dried over "drierite.®
Removal of the solvent and distillation gave 11.5 g. of unreacted
chloroether, indicating a maximum reaction to the extent of LS%.

The water solution was made basic with sodium carbonate to liberate
the smines, which were extracted with four portions of bensene. After
ﬂ:o bensene solution was dried over "drierite,” the solvent and excess
diethylamine were removed, and the product was vacuum distilled, A total
of 9.7 g. (38%) of material boiling at 150-155°C, (uncorr.) at 3.5 ma,
pressure and having a refractive index of 1.5635 at 19.5°C. was obtained.
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The hydrochloride was produced by passing dry hydrogen chleride gas
through an 1sopropyl ether solution of the smine, Two recrystallizations
from acetone, iscpropyl aloohol, and isopropyl ether gave a hydre-
ehloride which melted at 129.5-131°C,

Analyeis. Cale'd, for C,,HgClWOs C1, 12.i; N, 4.8,

Pounds C1, 12.ks N, 5.1, L.9.

Preparation of l-dimethylamino-2-(2-naphthoxy) ane

AN ucn,l:cn'
(Df:n, CHy

A mixture of 0,05 mole (11 g.) of l-chloro-2-(2-msphthoxy)propane
and 0,2 mole (33 ml,) of 335 agueous solution of dimethylamine and 20 ml,
dioxans was heated in & sealed tube at 100-105°C, for LS hours. After
the contents of the tube were washed out with isopropyl ether, the
hydrochlerides were formed with gaseous hydrogen chloride, whersupon
they dissolved in the aqueous layer, Nore water was added to dissolve
the hydrochlorides completely. The layers were separated, The agqueous
layer was washed onse with isopropyl ether. The cembined isopropyl
ether layers were dried over "drierite," then evaporated to leave 2.7 g.
of unreascted chlorosther, indisating a maximum reaction to the extent
of 75%.

The amines were liberated by making the aqueous solution of the
hydrochlorides basic with sodium sarbonate, The product was extracted
with four portions of bensene. After drying over "drierite® the solvent
vas removed and the product was distilled under reduced pressure to give
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6.5 g. (57%) of amine boiling st 149-152°C, (uncorr.) at 3.5 mm, and
baving & refrastive index of 1,5752 at 15°C,

The hydrochloride was prepared by dissolving the amine in dry iso-
propyl ether and passing in anhydrous hydrogen chloride, After recrystal-
lisation from scetone and ethyl acetate a 92% yleld of hydrochloride was
obtained, Crystals melting at 118-120°C, and 160-161°C, were isolated,
Recrystallisation of the product melting at 118-120°C. from the same
solvents ylelded erystals melting at 135.5-136.5°C. Apparently the
compound oan exist in three different orystal forms,

Analysis, Cale'd, for C,gH,C1NOs C1, 13,8; W, 5.3,

Crystals melting at 160-161°C.s
Found: Cl, 13.6; ¥, 5.5, 5.3.

Crystals melting at 135.5-136.5°C.s
Found: W, 5.3,

Preparation of 2-norpholin11-15 RﬁhthOEZEEm

LEN
QOCH,CHN
2 CHy

A nixture of 0.1 mole (22 g.) of 2-ohlore-l-(2-naphthoxy)propane

and 0.3 mole (26 g,, 26 m1.) of morpholine was refluxsd for 2l hours.
The reaction mixture was then transferred to a larger flask and diluted
with isopropyl ether. HRydrogen chloride gas was bubbled into this
solution to precipitate the hydrochlorides. The hydrochlorides were
dissolved in water to facilitate their separation from ths isopropyl

’
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ether solution of the starting material, After separation of the layers
the aqueous layer was washed once vifoh isopropyl ether. This washing
was added to the 1sopropyl ether layer, which was then dried over
®*drierite.® After removal of the solvent 2,3} g. of unrescted chloroether
were recovered, The maximum percentage reaction was therefore 90.

The water layer was made basic with sodium carbonats to liberate
the mmines, which were separated by three extractions with benszene.
After drying over ®drierite® the bensens and exsess morpholine were
removed by distillation and the product was vacuum distilled, A pale
yellow oil boiling at 182-185°C. (uncorr.) under 3 mm. pressure and
having a refractive index of 1,5877 at 19°C, was obtained, The yield
ws 21.5 g. (79%).

The amine was dissolved in dry isopropyl ether and the hydrochloride
was precipitated with anhydrous hydrogen chleoride. The hydrochloride
thus obtained was dissolved in asetone and isopropyl alsohol., Isopropyl
ether was added to produce & slightly turbid solution from which the
hydrochloride crystallised on standing, An 86% yield of hydrochloride,
which melted at 163,.5-164°C. after a second recrystallisation, was
obtained,

Analysis, Calo'd, for C,.Hya,C1NOgs C1, 11.9; N, L.6.

Founds Cl1, 12,03 W, 4.7,

Preparation of l-{2-naphthoxy)-2-piperidylpr

LHCH,,

O 0 ~OCH GB-K © CH,
| CHy CHCHy
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A mixture of 0,1 mole (22 g.) of 2-chloro-le(2-naphthoxy)propane
and 0.3 mole (26 g., 30 ml,) of piperidine was refluxed for 2 hours.
The reaction mixture was diluted with isopropyl ether and hydrogen
chloride gas was bubbled through the solution to prscipitate thes hydro-
chlorides of the amines, The hydrochlorides were dissolved in water
and the layers were separated, The aqueous layer was washed once with
d{sopropyl ether, The isopropyl ether layers were combined and dried
over "drierite." The solvent was removed from the dried ether solution
and 10,5 g. of unreacted chloroether was recovered, indicating that
524 had reacted,

The aqueous layer was made basic with sodium carbonate to liberate
the amines, which were then extrscted three times with bensene and dried
over ®drierite.® The bensene and excess piperidine were removed from
the product by distillation, The tertiary smine was distilled under
3 mm, pressure to give 11 g, (LOf) of produst boiling at 170-173%C.
(uncorr.). The refractive index was 1.5838 at 19.5%.

To prepare the hydrochlorids the amine was dissolved in dry iso-
propyl ether and dry hydrogen chloride gas was passed through the solu-
tion, The hydrochloride was reerystallised from acetone, isopropyl
alcohol, and isopropyl ether. A 97% yleld of the hydrochloride was
obtained, Two orystal forms, melting at 164-165,5°C, and 190-190.5°%.
were 1selated, The form melting at 164+65.5°C. could be made to re-
solidify into needles which melted at 190-190 .5°C. The analyses were
perfarmed on the erystal form melting at 190-190.5°C,

Analysis. Calo'd, for C,gfaC1lN0s C1, 11,93 N, 4.6,

Found: C1,11.8; X, L.6.
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Preparation of 1-(2-naphthoxy)-2-pyrrolidylpropane

n.cn-l'caﬁa'
7 CHy CH4CHq

A mixture of 0.1 mole (22 g.) of 2-chloroel-(2-naphthoxy)propane
and 0,3 mole (21 g,, 25 ml,) of pyrrolidine was refluxed for 24 hours,
The reaction mixture was diluted with isopropyl ether and the hydro-
chlorides of the amines were precipitated with gaseous hydrogen
chloride. The hydrochlorides were dissolved in water and ths ether
layer was separated., The aqueous layer was washed once with isopropyl
ether, The combined ether layers were dried over "drierite" and then
svaporated to give 3.7 g. of unreacted chloroether, thus indicating
83% reaction,

The agueous solution of the hydrochlorides was made basic with
sodium oarbonate to liderate the amines, which were extracted with
three portions of bensene, After drying over %drierite® the benzene
and excess pyrrolidine were removed by distillation and the tertiary
amine was distilled under 3 mm, pressure to give 21 g. (83%) of product
vhich boiled at 167-173°C, (uncerr.) and had a refractive imex of
1.5842 at 20°C,

In order to prepare the hydrochloride the smine was dissclved in
dry isopropyl ether and anhydrous hydrogen chloride was bubbled Ahrough
the solution, The hydrochloride was recrystallised froam acetone, iso-
propyl aleohol, and isopropyl ether. An 88% yield of hydrochloride
melting at 169-170.5°C., was obtained, On recrystallisation of this
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product for a second time from the same solvents & melting point of
155-155.5°C. was observed; apparently the produst may crystallise in
two forms. The analyses were carried out on the crystals melting at
155-155.5°C,
Analysis, Calo'd. for C,qHssClNOs Cl, 12.5; W, L.8.
Pounds Cl, 12,2, 12,35 N, L.9, L.7.

tion of 2-diethylamino-l-(2-naphtho

CHgCHy
N, .

In each of two sealed tubes was placed 0.1 mole (22 g.) of 2-shloro-
1-(2-naphthoxy)propane and 0,3 mole (22 g., 31 ml,) of disthylamine,
These were then heated at 100-105°C. for 72 hours. The contents of the
tubes weres washed ocut with isopropyl ether and combined., Oaseous
hydrogen ehloride was bubbled through the solution to precipitate the
hydrochlorides, which were then dissolved in water. The layers were
sesparated, the aquecus layer was washed with isepropyl ether, and the
oombined ether laysrs were dried over "drierite.® After the solvent was
removed from the dried isopropyl sther solution the residue of umreasted
chloroether was distilled., A total of 34 g. of chlorcether was recovered,
indicating a maximus reastion of 22%,

The aqueous layer wvas made basie with sodium carbonate to liberate
the amines, which were extragted with four portions of bensene, The
bensens solution was dried over "drierite,® after which the drying agent
was filtered off, the solvent and exoess disthylemine were removed, and
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the product was distilled. At a pressure of 3-3.5 mm, the amine boiled
at 153-161°C, (uncorr.) and weighed 6 g. (12%). The refractive index
was 1.5712 at 20%C,

The amine was dissolved in dry isopropyl ether to precipitate the
hydrochloride by the addition of dry hydrogen chloride gas., The oily
hydrochleride would not orystallise from any of the solvents or solvent
mixtures tried, but always came out as an oil, Attempts to obtain a
erystalline sulfemate, bensyl chloride, or ethiodide also failed,
Consequently, the amine was regenerated and redistilled. A aitrogen
analysis vas carried out on this redistilled amine,

Analysis, Calo'd, for C,¢HgaNOs N, 5.4,
Pounds N, 5.1,

Preparation of 2-dimethylamino-l-{2-naphtho; 0

CH,

“-z:;'fca.

A mixture of 0,05 moles (11 z;) of 2-chloro-1-(2-naphthexy)propane,

0.2 mole (33 ml1,) of 33% aqueous solution of dimethylemine, and 20 ml.
dioxane was heated in a sealed tube at 100-105°C, for L8 hours, After
the tube was cpened, the sontents were washed out with isopropyl ether,
The hydrochlorides were formed with gasecus hydrogen chloride, where-
upon they dinoliod in the aqueous layer, More water was added to
dissolve the hydrochlorides completely. The layers were separated and
the water layer was washed with isopropyl ether. The isopropyl ether
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layers were dried over "drierite® and evaporated to give 1,3 g. of une
reacted chloroether, indicating 88% reaction,

The aqueous laysr was made basic with sodium carbonate to liberate
the amines, vhich were extractsed with four portions of bensens., The
bensene solution was dried over "drierite,* After removal of the
bensene by distillation the product was distilled under vacuum to give
9 g. (78%) of produst boiling at 180-182°C., (uncorr.) under L mm,
pressure,

The hydrochloride was prepared by passing anhydrous hydrogen
chloride into an isopropyl ether solution of the amine and recrystallis-
ing from acetone, isopropyl alcohol, and isopropyl ether, A 95% yleld
of hydrochloride was obtained, The white crystals meited sharply at
139-140%C, after a second reorystallisation.

Analysis. Calo'd, for C, HadClNOs Cl, 13.8; N, 5.3.

Founds C1, 13.73 ¥, 5.4,






SUMMARY

1, 1<Chloro~-2-(2-nsphthoxy)propane was prepared by interaction of
l-chlero-2-bensenesulfeonoxypropane and A-naphthol in an aqueous alkaline
medium, The l-chloro-2<-bensenesulfonoxypropans was prepared by treating
propylene chlorohydrin with bemsensesulfonyl chloride in the presence of
sodium hydroxide,

2. 2-Chloro=-1-(2-naphthoxy)propane was synthesised from 2-hydroxy-
1-(2-naphthoxy)propane by treatment with thionyl ohloride. The 2-hydroxy-
1-(2-naphthoxy)propane was prepared by interastion of propylene chloro-
hydrin and @e-naphthol in an alkaline medium,

3. Tertiary amino derivatives of l-ghloro-2-(2-naphthoxy)propans
and 2-chloro-1-(2-paphthoxy)propane were prepared by beating the chloro-
alkyl ethers with morpholine, piperidine, pyrrolidine, diethylmmine,
and dimethylamine. All of ths tertiary smines appeared as high boiling
1liquids,

k. The hydrochlorides of the tertiary smines were prepared.
Seversal of the hydrochlorides appearsd to exist in more than one orystal

form,
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