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PART
GENERAL INTRODUCTION

This introduction will attempt to give a ahort
survey of the types of linkages'ccmmanlywroandfin‘local‘
‘anesthetlcs, and also a summary of some of the pertinent
physlologically sctive compounds in which the ether link-
-&ge 1s present,

The»authorzdaesanot Intend to glve a complete-
survey of the literature put only to indicate in a gen-
‘eral way the background of this work and the present
trend in local snesthetie research.

Since Koller in 1884 reported the use of cocaine
in ophthalmology, tha'employment“cf“loca1ﬂgnesthetica has
inereased prodigiously. wxllstattar“(l}‘;g“;sﬁa_brongntj
the determination of the structure of ebcatnéwté%é;guccean-
ful conclusion. The'structure"w&s“coﬂftrmédwby £§ﬁtﬁed1e

in the same year, Cocalne has the follé%ing gtructure.

CHp— GH—— CH~-COOCH3 -
N-CHs CH-0-COCgHSs
Hp— CH CHp

_Cocaine 1ls not completely satisfactory as a local anesthetic
due to 1ts toxicity, instability, high cost, and habit
forming properties.

Einhorn (2) who had worked with Willstatter on
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-2
the chemistry of cocaine recognized the fact that all
aromatic esters possess the capacity to produce anes-

thesia, Orthoform and New Orthoform resulted from thls

generalization.
' NHp ' OH
| Oo& Os&a
0000H3 COOCHz
Orthoform New Orthoform

Einhorn and Uhlfelder (3) described the synthesis of
Procaine (Novocaine) ih“1909.‘ This'compound9£onta1ns
the same énestheaioﬁhnric”grcup”as cocaine. From this-
has grdwn“one of the greatest group of research programs

- ever seen. Hundreds of compounds, most of them based on
the anesthesliophoric group,

Ar-0-0-(-C-) ;-N{

have been synthesized,. Recégnition“of“thia:as the active
g?nuptng in cocalne grew out of the elucidation of its
structure. Of the enormous number of compounds synthe-
8lzed only a few have been found useful. The requirements
for a good local anesthetic 'ha.ve been stated by Gilman (4)
a8 follows: ” |

1. For the same degree of anesthesia as
cocaine it must-be less toxie than cocaine,

2. The compound must not give rise to any
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irritation or tissue damage, thus 1t cannot
“ba too acid or alkaline.

3. It must be water soluble.

4. Solutions of the compound should be suf-
ficiently stable for sterilization by bolling.

Se The“compgund~muatﬁbeﬁcompattbierwith5
adrenaline which, by 1ts constricting action on
the blood vessels, makes the area of the: opera-
tion practlically bloodless, and prevents too
rapid absorbtion of the local anesthetic,

of thsﬁmany-campoundawaynxhesized a few of the
~ best known are:
'?racaihéa

oM )C00-CHa-CHa-N(CaHs)2

Butyn | . _
HoN_ )000-CHp-CHp-CHp-N(C4Hg) 2

Larocaine
HoN coo-ong-g-gag-n(c He)2
2 G-tz (0gts)

By far the largest group of local anesthetics
are esters of dialkylaminoalkanals;.geherally“with
p-aminobenzoic acid, :

Among~the-classésweffcompounds“which~havatbaen
less extensively studied are the amides. -Wenker (5)
found that mono-alkyl and“diwalkylam1d33fuf~paam1ne¥

- benzoic aeid, where the alkyl groups were butyl, amyl,
and piperidyl, were strong topical anesthetics. A
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compound of this type,.active both topically and on

injection, 1s Nupercaine.

GO~ NH-CHa-CHp-N- { Cplig) 2

-0H2-63290H2-0H3

The ketones have been found to be‘aetxve‘local

anesthetice in certain cases. Mannich (6) and his co-

workers have reportedvthat6*-piper1d1noethy; phenyl
ketone | N
,GHQ‘“GQ@

CgHe-CO-CHp-CHo-N CH2
&5 “CHp— CHp

possessed conslderable action. Blicke and Blake (7) re--

ported that piperidinomethyl phenyl ketone

CgHg=CO=CHa=N_ ScHp
: CHp—CH2 |
wae actlve, as was its analogue, piperidinomethyl-2-
pyrryl ketone, ﬁg___IH
Ho— CHz
ca o-co-cnnl_ 2 "o

Crossen, Jenkins, and Roﬁer“-hﬁve»prepared,(a)
. compounds of ﬁhg.;ypg, .
Gi5-00-NHOGHg-805-R

» and found that where R was a simple alkyl group -

no anesthetic action "aa'ﬂivbn,,and,that the compounds
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were toxic., Where R was diethylaminocethyl, local anes-
thetic activity was shown. Substitution of sulfur for
cafban*1n~the‘esterf1tnkaga"tnnreaseawtha“QGXtcity"but‘
doea not destroy the activity of the ccmpeund. Unfort-
unately un-acetylated ‘compounds could not be- prapared.
It_is known that acetylation of theraninergroup 1n the
pé;ﬁihpbenzoic,acid esters gives a markedidacreéseiiqg
activity. B
A sulfur analogue of Procaine‘has*been*piacedf
anﬁthejmarket°uhder*the*name“Thincains.~ It 1s diethyl-
aminoethyl p-aminothiobenzoate.(9) | | |

Hgn<::::j>co—s4cae-cae-u(czas)2

It 13 more activa and more toxic than Procaine.h'i
” It is evident then that other linksges besides
Vearboxy can be used and still maintain local anesthetic
aetivity. There 1s some evidence in the~11terature”that
the ether 1inkage- may be employed in. local anasthetica
and other pPhysiologlically active. eompeunds. A German
patent (10) 1issued to Mbrck covers. the preparatien of
compeunde of the type
4 R—O—(Gﬁg)n-N:Y
for uae a8 1ocal aneethetica. Examples are givan in
vhich R 18 menthyl, p-methoxyphenyl, phenyl, and thymyl,
_gnd Y ;a dlmethyl, cgmphldine, and piperidino. The
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6=
patent etates that n may have any value whatsoever, but
examples are given in which n 1s three or five.

Clemo and Perkins (11) reported that f-naphthyl-
p-dimethylaminoethyl ether hy&rochlaridexwas~an»aetive
local anesthetic.

Brill (12) reported in 1925 that @-piperidino-
ethyl phenyl ethef'and Y-pPiperidinepropyl phenyl ether

- were active loeal anestheties in the form of hydrochlor-
‘ides and hydrobromides.

Nupercaine mentlioned previaualy*as“an”amide also0
contains an ether linkage. It is definitely established
(13) that the prescence of the ether linkage 1a necessary
far;optimum'physiological aétivity; 'Thevaettvity*appaars
touﬁe‘at a meximum when a n-butoxy group is substituted
&s in Nupercaine. It does not necessarily have to be in
thevé pos1t1en'fer'activity*but'1s’desirable from the
.point“of“view ofiease5ofﬂsynthsais.

Wojahn (14) has shown that the diethylamides of
2-alkoxyeinchoninic acide are local anesthetics.

0-N-(C2Hsz) 2

O-R

He has also shown that the 2-alkoxy-4-aminomethylgquin-

olines are active as local anesthetics.
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Ho-NHo
OR
Thus it would appear that the aminoether linkage seemed
’to;conter‘&ettvity,‘at least'1nvths‘quigplina~dsr1vat1ves.
Ruberg and Shriner (15) have shown that compounds
of the type | |
HQN<C:::3>GGO-GHQ-GHE-(O-GHQ—GHg)nfmbRg
are actlve local enesthetlics. The optimumhactivity
oceurred when n ‘was one, Compounds in which R was long-
er than butyl could not be prepared. The activity ih~~
creased with an increase in the length of R, but not in
& regular fashion. The“dimethyi“eompgunﬁwwaafinaettva;
the diethyl compound was more &active than the di-n-propyl
and less active than the dl-n-butyl. The compounds were
tested on the rabbit cornea in 1 % water solutions.

H11l and Fernald (16) have deseribed and patented
the preparation of a series 6f‘loea1 anesthetics which
amevB-61alkylaminoathanol*eatars~ef‘l-athoxy»2~naphthoic
acid, 2-ethoxy-l-naphthoic acid, and l-ethoxy-4-naphthoic
acdd. |

One of the newer local anesthetics placed on the

market 1s Intracaine,

0255-0-<C::::>~000-CH27952'N(G2H5)2
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-8~
The free amino group of Procaine 1s here replaced by an

'éthaxngraup;‘ Thls compound prepared by Lott, Harris,
and Christiansen (17) is the best of a large number of
phethaxybenzcic'aéid‘estera“of“dlalkylaminoalcohals.

: &ppe;i%iald" and Rovenstine (18) state that it has no
apeﬁiaiﬁgdvantagee over Procaine. It is used as a spinal.
anegthetic,

Allen and Henze (19) have described the prepara-
tion of substituted hydantoins containing an ether link-

'age in one of the substituted groups. |

NH——CO

ém————c-—cn—(033)—0—03—(01-1201)2
é . . ‘ ,
Unfortunately no pharmacologlcal data is included in
the report.
Blicke and Zienty (20) have recently described
“the preparation of a considerable number of dl-substit-
uted acetamides“in‘which*one»subatituant is an alkyl or
arylalkyl'sroup“énd“thewother-1a~an‘a1koxyalkyl~cr'
_aryloxyalkyl group. Théae compounds are shown to be
active hypnotics.
The barbituric acids with ether linkages in one
of the groups substituted in the 5 positlon have been
investigated by Blicke and Zienty (21). Out of a series
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-9-
~of twenty two compounds they concluded from a coneider-
~ation of the pharmacologlcal data, that“the“s-ethyl?so

f-butoxyethyl and S5-ethyl-5-y~phenoxypropyl barbituriec
acids are the moat'promising;

From & coneiderhtion of the evidence stated above
an investigation of local anesthetics contalning an ether

11nkage seemed well worth while.
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10~
PART I1
DISCUSSION

From the material presented in the introductlon
it appeared that the definition of the anesthesiophcric
sroup should be changed to

; Ar-X-¢¢) -N< |
as compounds have been prepared which are active local
anesthetics in which X is -C00-, =COS-, -CONH-, -CO-,
~3@3 s and -0-.

A8 & general rule an incresase- in the molecular
& weight'of‘a compound leads to'an‘inerease"in‘activity,‘
ana at the same time increases the- toxicity and decreases
the aelubility. |

 From the small number of compounds available in

the 11terature it appeared that the ether linkage would
be- physiologically active and there is no evidence that
At confers any abnormal toxieity. It may be possible to
'substitute the ether linkage in place of the- aater linkage
in the Procalne type of comgounde, and by this means to
,symepare compounds of the same order of activlty with a
d@greaee in toxielty because of the lower molecular '

'veight. It ig entirely possible that the ether linkage
ﬁéy have an activity greater than the ester linkage.

! Goldberg (22) prepared several compounds of the
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type

<z::::>ceo-gncnz-n-n

and found that when R was n-amyl a very active toplical
anesthetic was obtained. Abrahamson and-Goldberg (23)
prepared-arcompaan&%ncwvsoid~under.the nameaAmyleatne;

vhich is a secondary amine.

H2N<::::;>coc-CHQ-GHQ-ﬁH-cgﬂll(n),_

This compound is one and one half times as toxIcAaa;
f?rocaine, but 1t 1s considered more efficlent.  Itl1s

useatin’1nf11tratton“and“conductionfanestheaiq.

 'In view of'the“above'facts“it“seemaﬁ”that ths

~:sacondary amines would be effective anestheties.' It
’appeared possible that the reduction in the waight cf
‘thenmolecule obtained by using eecondary‘amina~graup8

1n§€éad of the more common tertiary amino@érégp,wculd |

lead to a reduction in toxicity. o

As has allready been polnted out, any 1ocal

'anesthetic to be useful must be compatible with adren-
-al;ne., Cocaine posesesses vaso-constrictor agtivipy and

ma&zbgﬂused_alone. Almost all ether”Ieegl gn§éthat1ca
| aré~gi?en}w1th a&reﬁalina'ta prevent diffusion of the

aneagthetic away from the site of'the'operation. ‘
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Adrenaline possesses the structure.

QH
CH-CH2-NH~CH3

HO
OH

.Thgreaié & poesibility that a local anesthetic contalning
th;fsaéénéary“amino'5r0uping“wonldrposaess“vaﬁowaonstrie-
tor action and thus would make~the“simultaheoﬁa“adminw
iatratian of adrenaline unnscessarya' It Ia‘nctwstéted
<In what way Amylcaine is more efficient than rrocaine
but this may be a possible explanation. » |

‘Long (24) has called attention to the fact that
‘nuﬁsroua*wnrkérnﬁhawa“ahownfthatmp@amiﬁubenzainmaﬁiﬁ*
‘tnhibttt5tha“eff&ct“of‘sulfanilamide. Powell, Krahl,
and Glowaa (25) have demunstrataa thet the pnaumecvccal
therapeutic ‘action of sulfapyridine 1n,mice<was defin-
1tely 1nh1bited by the administration of local anenthetica
;darived from p-aminobenzolc acid., This effecﬁ waa not
observed when other local anesthetics nct derivud fTrom-
p~am1n@benzaic acid were used. This fact makes 1t unwise,

or 1mpossib1e, to uaa most of the valuable local anesthet-

ics on patients who are undergoing treatment with sulfan-
11gmide or its derivatives. For this reason a:loeal anes-
thetic not derived from p-aminobenzoic acid, and as good

as or better than Procaine, is very desireable. The
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‘best compound in this class at present.is probably
Nupercaine.
| In view of the considerations enumerated above

1t was declded to prepare-as many compounds as possible

D-o— (CHz) ,~NH-R

Pr@vibué"reVafaticns:‘A few compounds of this

 of the type.

‘fypé“are~knownw' Cowan and Marvel (26) prepared compounds
1n vhich n was three and R was‘methyl; ethyl, n*propyl,
n-butyl, andviao—butyl. They"reported the following
boiling points of the free bases.

R B.P./Press.
CHy- 133-138°/23mms
CoHg™ 147-148 °/26mms
n-CHy- 154-155 °/ 25mu
- G4H9“‘ 134" 135 o/ ,5mm .
180-CyHg~ 153-156/20mm

They did not investigate the compounds from a pharmacoleg-
~1eal standpoint as they wers“tosbeﬁuaednasulntermediates
in the formation of halogenated secondary amines, Comr
panﬁds of thie type have been prepared by“ﬁggll (12) in
vhich the nitrogen atom was tertiary. Ths'pétents=(lg)‘
issued to Merck are also for eompoﬁnds 1ngyhich“tﬁéﬁgitro-
- gen atom was tertiary. These compounda wérekstatedyﬁéfbe
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«14~
active but no data was glven.

Since no pharmacological data was avallable for
eémpounds of the type we intended to prepare, it was
considered desirable to prepare as many compounds &s’
possible to get an ldea of their effectiveness in rela-
tion to variations in the alkyl group and in the lehgth
of the alkylene chaln,

Effect of variations in alkyl :s:'Thefeifactt

of variations of the alkyl groups 1in the p-aminobenzoates
has been studlied by Adams and his co-workers, (27) and
they*camE'to the conclusion that an inerease in the size
of the alkyl group gave an increase in actlvity, with the
normal radicals more active than the lsomeric branched
chain structures. The same workers (28) have stﬁdied
'the“effacthf”varytng thE“alkyI“grouﬁa“in“th§~alkamina
esters of p-aminobenzoic acid, and found that here also
an increase in the length of the group gave an increase
in the activity of the compounds and also in the toxiecity.
Again the normal radicals were more active than their
branched isomers,

| Compounds of the tvne

RO 000~ (CH2)n~N-(CzHs) 2,

have been investigated byﬁnnhmann~andr30hsarle (29) and
- they came to the~eon¢1usian that activity increased with

‘an increase in the length-of the alkoxy group.
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In order to syntheslize compounds of the type

<C::::>—0-(GH2)B-NB-R

prépoaed in this thesls with significant varlatlons in

R it waa“neneauaryfta'havawa'large*numberfof*primary“
vaminea; These have been’mada“available'récentiy'in -
lexﬁerimental quantities by Sharples Chemicals Inc. We
are@vary‘much~indebtéd“to this«organization for the gift
of a’ large number of primary amines. wafhava~variede
\frémxethyl tofnfheptyl with“nﬁmerous*branched&chain‘
structures 1n this range. The cyclehéxyi‘and‘ﬂ—methbxy-
ethylygroups vere alsgo employed. The piperidinojéompound
wﬁé also synthesized to compare with Brill's preparation,
anéﬂuuf“resuita“do net“agreawwith“his.as ké fdﬁhd 1t to
'buginautive*on“tha*rabbit:corneaa

V&rtationswin:ge“ln"the“campaun&3“prepar€ﬂﬁin

thia"aﬁudy~nwwa5'limitea'ta.two~or“three;“'Thawreasen~ror
this wae that the cost of the intermediates when n 1s
greater than three would have made an extens;va study
prehtbitiva;‘

pt A tewweompounds
wafe«made«with'a‘substituteﬁ'phenym*sreupmin-order“to

| dafermineHwhat‘the effect on activity would be. An
attempt was made using the f-butoxyethyl group in place
of phenyl but the compound was obtained as & semi-solld
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16~
oil which*caui&*nnt“ba*cr&atailized.

Kamm-(30) has concluded that the maximum anes=
thetic“effe@tﬂ1a?ﬁeveloped~whsn“the*carboxymgraup’1n“the“
aaﬁer*type”of“locni“auaathetics“Issdira@tly“attaehe&'to an
aromatic carbon atom. This type of linkage is not es-
gential provided that the carboxy group is attached to
ah“unsaturateﬂ'e&rban”atem;“as 1n*the“caaewaf“tha~éi-

alkylaminoalkylene esters of cimmamic acid (30).

(™ onmn-co0- (0g) iy

It ie known that the esters of p-aminophényiacetic acid
are inactive (30).“
<C::::>GH2-GOO*(CHg)n—NRlag

The German patent (16)“a£atea”that“reduced
nuclel such as menthy1~and“thymyi“gava“effeetive local
anesthetics. This is not in accord with Kamm's rule if
1t.1a extended to ethers. To test thiaceffeci‘ln'the
efharvaeries ¢-cyclohexylaminoethyl bénzyl~ether was

<z::::>GH2-0-CH2-0H2-NH-65H11

Thiauaémpound is the ether analogue of the phenylacetic

prepared.

acid derivative mentioned above.
The benzyl compound may be interesting from a
~different standpoint., Gilmen and Goodman (31) state

thét~local anesthetics of the ester clasa.arefdetexirieds
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-17-
in the liver by a process of hydrolysis, and that the
toxicity of a given compound is in proportion to the
ratio of its rate of absorbtion to its rate of detoxi-
fication. The work of Powell, Krahl,'and“elqwea:(as)
on the inhibitlon of the effect of sulfapyridine by
lcéal'anesthetics dertved\frome?amtnobénzoie‘aéid,ta‘
best explained by this hydrolysis. If this holds true
in the ether series, tnewcompaunds”mayfbe“rathertthic
as»they“shouldfbe“very”slowlyghydrolyzedWJudsingvfrvm”
the chemical behaviour of phenyl ethers. Butler (32)
has*shawn that benzyl ethers ara“hyﬂrclyzed‘by“raflui-
ing with 11 % hydrochloric acid. This is definitely
unusual. The author found that“p—hydroxyethyljbeﬁzyl
ether wasg spltt'byﬁphasphorous”tribrcmida'at“f5° to
giva“benzylzbrdmide;"Por”this*reason'the"behzyi“compound
may show'an appreciable reduction of texicity because
of its greater ease of hydrolysia, whlch ahould lead to
nore: rapid detoxtfication.

| Effect of salt formations: It has been sh@un by
’RBgnier (33) and his co-workers that changing the acid
used in formingxthe amine salt of loeal anesthetics
may have a great effect on their activity. For example,
eocaine phenylacetate is reported to be twelve times as
activa"as’coéaine hydrochloride. In view of this fact

the,pnenylaeatate'and~sulfama%emof g-cyclohexylaminoethyl
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phenyl ether have been prepared.

The picrate of n-butyl-p-amlnobenzoate (Butesin)
has“baen:placadfon“thaamarkat“tn“thawrnrm"nf“an’otntmenﬁ
for the treatment of burns. It combines the activity
of Bubdesin as a local anesthetlc with the antiseptic
qualities of pierlic acid. .with“this*1nﬁm1nﬁwtha“ptarate
'6f;e-cyelohexylaminoethyl'phenyl;ethsr was prepared for

- pharmacological study on experimental burns.

Preparation of the compounds:  After a survey of

'the‘literatufe on‘the:pfevtnuafpreparatlon of secondary
aminoethers (10),(11),(12),(20), it was decided to pre-
pare these compéundafby céndenéing the appropriate bromo-
’ether wvith primary amines,

DO-(CHQ) -Br + HoN-R -*Do-(cﬁg) ~NH-R

, + RNH5-HBr
Cowan and Marvel (20) carried out the preparation by allow-
ing an alcoholic aelution”of four mols of primary amine to
stand in contact with the bromoether for twenty four héurs.
The éxcess amine and alcohoi were removed by distillation.
The free bases were then liberated with sodium hydroxide,
extracted with ether, and distilled. This method is not
satisfactory‘for'the‘higher~amin68“dﬁe*to the large loss
of amine when only small amounts were available.
The German patent issued to Marck (10) deecribea

a method carried out in pressure vessels fer,which the -
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‘equipment was not avallable.

Brill (12) formed the piperidine compounds by mix-
‘ing piperidinerand”the brnmaetherfin*the’cold‘and'fqund
the“reaction in this case to be spontaneous. We adopted
a modification of Brill's procedure:

The 6-bromophenétole;and Y-bromopropyl phenyl
ether required were prepared according to the directions

‘of Marvel and Tanenbaum (34). The reactions &are as follows:

\ <C:::j>0H + NaOH —> <C:::j>0ma + HoO
<z::::>0ﬁa + Br(CHp),Br — < »=0-(CH2),~Br + NaBr

,water;‘trimethylenefﬁromide {or ethylene bromide) and
phenol were place&vtn:a“flask“equippaﬁ‘wituﬁ&nfefrxeient
reflux condender, & mechanical stirrer and a dropping
funnel. A solution of ‘sodium hydroxide was dropped into-
the bolling mixture. A large portion of the trimethylene
bromide (or ethylene bromide) was raeovored;frfheiyield
in the case of‘tha“Y¥bromcpfépy1;phanyl“ether §as“84~85%
based on the unreeovare&vtrimethylens-bromide; In the
‘case of the B-brnmophenstele the- yiald was 55-56% based
on the unrecovered ethylene bromide, - _

For the preparation~af the secondary aminoethers

the following reaction was adopted.
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{ )-0-(CHp)n=Br + 2 HZN-R——e—<<::::>—0-(GH2)H~NH?R

+ R~NHp-HBr
The hydrobromic acid liberated in the reaction formed
salts with the amine used. The bromosther and aminme in
the ratio of 1.0 moles of ether to 2.1 moles of amine
wara*hsated under reflux (except in the case of ethyl-
amine). In most cases condensation took place readily
andaaﬁine hydrobromide separated out after a short period.
When the reaction was complete the hydrobromides were
converted to the free bases with sodium hydroxide, and
extracted with ether. The ether solution was treated in
"twa,different ways. The seeandAwas aﬁNimprovemant‘of
the first and reduced the risk of contamination by
"tartiary amine formed by the following reaction.

0- (CHp),,-NH-R + DO-' (CH2)p~Br —>
[( }o-(cn2)n{]n—ﬁ HBr

2
Thls reaction could have been cut down somewhat by using

& large excess of primary amine. This was, however, not
possible due to the limited quantities of amines available.
The first method involved drying the ether solution

followed by distillat16n~of the excess ether and primary

amine. The residue from the distillation was treated
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wlth dry hydrogen chloride in ether or ligroin solutlon,
and the precipitated hydrochlorides were recrystallized

from alcohol.

<::::>»o-(cﬂz)n~na—a-+ HGl——+§<C::::>r0~(CHg)nrNHsR-Hcl

| The second method involved fractional distlllation
of the dried ether solution and isolation of the free
bage of the secondary aminoether, which“was-then“precip-
tated with dry hydrogen chloride and recrystallized.

| After the problem was well advanced @-chloro-
phsnetclexbecame“commerctaily avallable. The author is
in&ebted to‘thefbcw“Chemicél Co. for the gift of a large
quantity of this material as well as for the gift of some
¢-chloroethyl o-chloro-p-tert-butylphenyl ether. For this
reason the ethyl compounds made after the original supply
of e¢-bromophenetole wag exhausted were made“framwp-chlgio-
phenetole. |
The use of p-chlorophenetole resulted in a consid-

erable reduction in the yleld of the secondary aminoether
~as might be\expeeﬁed“becausawof*the“leeaer“rsactivity*br
chlorides compared‘to‘bromides;k Thus, the f -iso~butylamino-
ethyl phenyl ether hydrochloride was obtained in a 54 %
yleld from ¢-bromophenetole and in 31 % yield from p-chloro-
phﬁnétele;- In general the,yields,of.the~variausasecon¢ary

- aminoether hydrochlorides varied over wide limits between
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20 % and 90 %. Thise can be attributed principally te
losses during recrystallization which varied widely.
This effect obscured any variation in yleld betwesen the
ethyl and propyl compounds (based on the bromides). In
terms of large scale synthesis the choice between B-chloro-
phenetole and f~bromophenetole would depend on the amine
being used.

The phenylaeetage and sulfamate of @-cyclohexyl-
aminoethyl phenyl ether were prepared by mixing in water
or alcohol aolutioniequi-molar portions of the acid and
base. The plerate was prepared by adding the free base
to a cold saturated solution of picric acidyin alcohol.
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PART III
EXPERIMENTAL DETAILS
A - Preparation of Bromgethers

g-Bromoethyl phenyl ether: One kilo. (5.35 moles)
- of ethylene bremide; 392 g. (4.25 moles) of phenol; and

one liter of water were placed in & thrée'liter‘round
bottomed flask fitted with an efficlent reflux condenser,
& mechanical stirrer, and a dropping funnel. The mixture
was heated to boiling and a solution of 187 g. (4.7 moles)
of sodium hydroxide in 250 ml. of water was added from |
the dropping funnel in the course of one hour. The mlix-

| ture wae refluxed-five hours longer to complete the re-
action, cooled, and the upper water layer separated and
discarded.

The lower layer consisted of ethylene bromide,
g¢~-phenoxyethyl bromide, and diphanéxyethana; The mixture
was diatilled under reduced pressure., The first fraction
collected up to 125°/18mm. consisted of water, ethylene
bromide, and & little phenoxyethyl bromide. The water
wag geparated and discarded and the ethylene bromide was
recovered. The next fraction was almost pure phenoxy-

ethyl bromide which boiled at 125-130°/18mm. The yleld
was 480 g. (55 % based on the unrecovered ethylene bromide).
The compound was rediatilieé and a 1 fraction taken for

use,
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efher‘(Ba)z Two liters of

J=Bromopro
‘water, 1 kilo., (4.95 moles) of trimethylene bromide, and
370 go (3.9 moles) of phenél were placed in a three liter
reund'bottomedﬁflésk‘equippad with a mechanlical stirrer,

_ an efficient reflux condenser, and a dropping funnel.

Stirring was started and the mixture was heated to boil-
ing. A solution of 150 g. (3.75 moles) of sodium hy- |
droxide in 500 ml. of water was‘addedgfrom“the'dmopping
funnel in the course of one hour, The mixture was re-
fluxed six hours longer, cooled, and the upper water
layer geparated and dlscarded. _

The lower layer consisted of trimethylene bromide,
J-phenoxypropyl bromide, and diphenoxypropsne. It was
distilled under reduced pressure and the first fraction
beiling“up to 136 /20mm. wee collected. This consisted
principally of ﬁater'and'trimethylene‘bromlde. The water
was separated and tha*trimethyleng’bromide-ﬁaa recovered.

| The:seeond fraction bolling at 136-142° /20 mm. was almoset
pure XQbromopropyl phenyl ether. The yield was 495 g.:(84 %
based on the unrecovered trimethylene bromide). Some diphen-
oxypropane wes left in the distillation*flagk; The compound
was redistilled and a 1 fraction was takéh for use in syn-
thesis. » L f:b
The author;iswindebted»to'Dr"ﬁar;y“ﬁ;~Davis for

- apelstance 1h'the“rather tedious preparaiiéﬁfgfflarge~ |
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batches of ¢-bromoethyl phenyl ether and y~bromopropyl
phenyl ether.

BsGeneral

and Examples
The preparation of the'alkylaminoalkylene ethérs

wage carried out according to the followlng scheme of

reaétiona:
2 R-NHp +X'-(CHp),-0-R' —=R-NH-(CHp),-0-R' * HX'
R-NH-(CHp),-0-R' ~ HX —eraeggf(cna)n-o-ﬁ'

where R - alkyl, substituted alkyl, or cyclohexyl
‘R'=aryl or substituted aryl
X;==chlor1naporwbromine
X = chloride, sulfamate, phenyl acetate or picrate
=2o0r3 ..
The synthesis and purificat10n wa§ carried out following
two-dirfer§nt‘ganeralwprceédureé, A and B. Method B is
a modification of A that was found to yield a better pro-
duct. ) “ o
Method A. The halo ether (0.05 mol) was placed
in 250 ml. erlgnmeyer_flask equipﬁéd;f@rﬁreflux.ahd 6.105\
mol of amlne wgsjaddéd;f1The“m11thr¢fwas_heateang§~a~ﬁaﬁer
bath until solid began to separate and then 25 ml. of ben-

- zine was introduced. The mixture was refluxed one and one
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one-half hours longer.

The mixture was then removed from the flask
and “treated with an excess of 6N sodium hydroxide solu-
tion. The benzine layer was separated and washed well
with water and drled over anhydrous sodium sulfate,

The dried solutlon was transferred to a Clalsen
flask with a little dry ether and dletilled at a pressure
of 40 - 50 mm. until the temperature corresponded to the
boiling point, at atmospheric pressure, of the amlne used.
The residue was removed from the flask with a llittle ether
and treated with Darco. It was then dlluted to aﬁout 200
ml. with anhydrous ether and the hydrochloride precipitated
with dry hydrogen chloride., The precipitated hydrochloride
ﬁaa diasolved 1n the least possible amount of boiling abso-
iute;alcohol, cooled, diluted with dry“ether'and'filteréd
on. & Buchner funmel. Recrystallization was carried out
until the product had a congtant melting point. Three

: recrystallizations of the crude material were usually suffic-
| 1§nt.

This method has the dlsadvantage that any tertiary
amine formed will preecipitate as a hydrochloride and may
be*incompletelywreﬁoved;'even~byvrepeated'recrystallizations.

Methodé B. The halo ether (0.1 mol) wase placed in
a flask with a ground glass reflux condenser and C.21 mol

. of the amine was added all at once. The mixture was.heated

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



27~
on an oll or water bath at the bolling point of the amine
for three hours. The amine hydrochloride precipitated.
The contents of the flask were allowed to cool and an
excess of 6N sodium hydroxide was added to liberate the
free bases, which were taken up with 50 ml. of ether and
washed three times with water, “The~ether“solution;'if“
dark, was treated with Darco and dried over anhydrous sul-
fate.
The ether solution contained the free base of the
- amine used (in cases where the amine is not water soluble),
the free base of the secondary aminoether, some tertiary |
aminﬂ;“and:a“amallmamount”of'therunreacted«halo=etherb
It"ﬁaa“placed in & round bottomed flask with a ground glass
Joint equipped with a 15 cm. column containing a coliled
splral of nichrome wire, and connected to a receilver for
fractional vacunm'distillationa The ether and a large
portion of the amine, if it had a boiling point below 100"
| C., were removed at room temperature with a water pump.
Heating was then started and the material fractionated.
The portion of the aminoether collected had a boillng range
of 1. Generally a considerable residue of tertiary aulne
was left in the flask.
The secondary aminoether free base was diluted
to 200 ml, with anhydrous ether and dry hydrogen chloride
wag passed in until precipitation was complete. The
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hydrochloride was filtered off on & Buchner funnel,
washed well with dry ether and recrystallized to a con~
stant melting point.

| The recrystallization was carried out by dis-
solving the compound in the least possible amount of
beiling absolute alcohol, cooling and diluting with
anhydrous ether or ligroin,
Melting points were taken in a Thiele melting
point apparatus under such conditions that checks were

~ obtainable.,

The following four examples of preparations
earriea‘¢ut“are“typtca1”cr“the'group“asua'whnie.:

@g-Ethylaminoethyl phenyl ether hydrochloridse.
A mixture of 0.2 mol (20.1 g.) of @-bromephanétole and

0.42 mol (9.46 g.) of ethylamine'(aa a 70 % water solu-
tion) was placed in & stoppered 125 ml, erlenmeyer flask
and allowed to stand for one week. In twenty-four hours
the mixture had separated into two layers and at the end
of the week had becowmea seml-solld mass,.

An excess of 6N sodium hydroxide was added to the
mixture followed by 50 ml. of ether. The mixture was. .
trannfarred“tO\a separatory funnel and the water layer . .
removed. The ether layer was washed three timeg with "«
50 ml. portions of water and allowed to dry over anhydrous

sodlum sulfate overnight.
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The ether solution was placed in an all glass
vacuum fractionation aspparatus and the ether was re-
m@ved at room temperature with a water pump. When no
more ether was glven off, the flask was heated on an
o1l bath. Thé.temperature.rose.rapidly to.127° at 16 mm..
The f-ethylaminoethyl phenyl ether was collected from
127-128° at 16 mm.

The free base was diluted with 200 ml. of anhy-
drous ether and dry hydrogen chloerlde was passed in until
precipitation appeared'cbmplete{ The hydrochloride~wéa

': yreaipttated~with“no“obvious'erystallinewrorm;“ It was
filtered on a Buchner funnel and the mother liguor was
tested for complete precipitation. The hydrochloride was
washed well with dry ether.

The crude hydrochloride was dissolved in the
least possible amount of boiling absolute alcohol (about
‘25 mi.) and'allowed‘ta;coal. Large shining white plates
éffP-ethyiaminoethyl1§h9ny1 ether hydrochloride were pre-
cipitated. Preefpiﬁatiéh'was'completed"byﬂadding“75'ml.
of‘anhydrous“ether» The material ‘was filtered on & Buchner

'andfwashedﬂwellvwithwdry~ether;'”The~melting‘point'was
‘17# - 1755 and'wéé'unchanged*bj5é§second'reerystallizatlon'
- The yleld was 4.8 g¢ of pure~ﬁater1a1.

Ansl, Caled. for qioHiSNdclz ¢l, 17.58. Found:

c1, 17.58. S
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| A mixture'6f70;65 mcl~(10.75 ss) offyébromoprnpy1 phshy1f

ether and 0,105 mol (10.6 g.) of“aec;hgxylamins“waa placed.
ina 250 ml. erlenmeyer flask equipped with a reflux
éondenaer'and heated on a water bath. Arter-onefhalf
h@ur“sélid began to separate. Benzene (25 ml.) was added:

’éné'rafluxing‘was<continued‘cne and one-half hours longer.

| »The mixture was removed from the flask and treated

in a separatory funnel with an excess of 6N sodium hydrox-
ide, The water layer was removed and tha"benzane5layer&

was washed three times with water and dried anr“énhyarous
sodium sulfate. The benzene solution wae”distille& under
50 mm. pressure until the temperature reached 110 . |

The residue in the flask was treated with 0.5 g.
ar"Darhc and precipltated with‘drymhydr056n~chloride. A
yzéld of 10.35 g. of“y-sea.hexylaminopropyi~phenyl'éther
hydrochloride was obtained. It vas dissolved in the
;leést possible amount of bolling absolute aleahol, cooled,
TB;EI. of dry ether was addediand ths*preaipiﬁatedrhydro~
chloride was filtered off. The melting point of ﬁhe
compound was 134-137°., After two recrystallizations the
“meiting“point was constant at 135-136.5 . Yiéld 7.0 ge.
(51.5 %)
- Anal. Caled. for C15HaeNOCL: Cl, 13.05. Found:
a1, 13.09.
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»tlask‘eqﬁippea5with“a reflux condenser‘weré“placed 0.547
mol (85.7 g.) of f-chlorophenetole and 1.50 mol (11l4.0 g.)
of cyclehexyiamina."The'mixture'waSPrefluxed'for three
houre. The material in the flask was:shaken with an
excess of 6N sodium-hydroxide and 50 mls of ether was
added. The ether layer was‘separated;“washed three“t1mes
with 100 ml. portions of water, and dried over anhydrous
~sodium sulfate.
| The ether solution was placed in an all-glass
~ vacuum fractionation apparatus and the ether was removed
at room temperature. The'flask'was“heated*on,an‘oil
bath and the f-cyclohexylaminoethyl phenyl ether was
distilled. It had a constant boiling point of 160 at
,2,8 mm. The yleld was T9 g. (62.7 %).
A 5.0 g portion‘of the:rrée3base“was canverte&j
‘to the hydrochloride in dry ether with dry hydrogen chlor-
U ide and recrystallized to a constant melting point of
179-180° . A sample was analyzed for chlorine by the
Mohr method. gl | '
Anal. Caled. for Gj;HpoNOCL: C1, 13.89. Found:
Cl, 13.90. |
| The bulk of the material was preserved in the
Torm of the free hase for use in making salts other than

the hydrochlorides.
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-Cyclohexylaminoethyl benzyl ether hvdrochloride:

A mixture of 0.2 mol of f-chloroethyl benzyl ether was
placed with 0.42 mol of cyclohexyl amine in a flask
fitted with a reflux condenser. The mixture was refluxed
for five hours on an oll bath. An excess of 6N sodium:
hydroxide and 75 ml. of ether was added. The ether layer
was separated, washed three times with 100 ml. portions
of water, and allowed to dry over anhydrous sodium:sulfate.
| The ether solutlon was placed in an all-glass
‘vacuum fractionation apparatus and the ether was removed
at room - temperature. A fraction boiling up:to 200 at
15 mm. was discarded and the @-cyclohexylaminoethyl
benzyl ether was distilled. It had a boiling range of
200-201° at 15 mm. The yield was 17.4 g. (32.3 %) of
~ the free base., | ‘
. ‘The free base was diluted with 200 ml. of dry
;éther and preeipitated with dry hydrogen*chlor&de. Tha
T - hydrochloride wag recrystallized by diaselving it 1n the
 least possible amountfof boiling absolute alcohol, coolling,
| and diluting to 200 ml, with dry'ether. After one re-
crystallization the melting point was constant at 174~
175 « The yleld of pure hydrochloride was 14. 6 g. (27.1 %).
V,Ths hydrochloride was analyzed by the Mohr method.
_ Ansl. Caled. for CygHpyNOCL: Cl, 13.17. Founas:
: 01; 13.18 . s e o
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F¥Cyc;ggpx laminoet} 1 phenyl ether

Q-Czciéhexyiaminoethyl“hsn’l”ether‘suifamatez

p-Cyclohexylaminoethyl phenyl ether“(2.1920 g;) was
weighed on the analytical balance and diluted ﬁith 60
ml. of 95 % ethanol. Sulfamic acid (0.9709 g.) was
welghed on the analytical balance and“dissolvedﬂin 40
ml. of dlstilled water. The two solutléns/wara'thor-
oughly mixed and allowed to evaporate at room: temperature..
"Thﬂ"sulfamate was left in an amorphous sollid form. The
sulfamate was powdered and digested three times with
anhydrous”etnervtO‘remavé*any excesa"af'either“the-ether
or the sulfamic acid. It was analyzed by the Kjeldahl
-method for nitrogen.
 Anal. Caled. for Cy4HpeNa04SCL: N, 7.97. Found
N,

-Cyclohexylaminoethyl phenyl ether phenj

lacetate::
e—cyclohexylaminoethyl‘phéhgi ethér (2;192dré;) waa‘ N
weighed on the analytical balance and diluted with 50 ml.
of alecohol. Fhenylacetic acid (1.3614 g.) was weighed on
the analytical balance and transferred quantitatively to
thnwaolution of the ether., The mixture was allowed to
evaporate at roammtemperatnre'to dryness. The phenyl-
aéetate was oﬁgaine& in the form of large (5 mm.), trans-

parent, colorlesse, rhombs and prisms with an olly surface..
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The crystals were powdered, washed well with dry ether
aﬁd’analyzed for nitrogen by the Kj}eldahl method.
Anal. Caled. for CoyHpogNOsCl: N, 3.71. Found:
N,

—Cyclohexylaminoethyl phenyl e crate:
A saturated egolution of piﬁric acla ﬁés prépared“froma
100 ml. of absolute alcohol and picric acld and cooled:

| to room temperature. To this solution 5.0 g. of
@-eyclohexylaminoethyl phenyl ether was added. On shaking
f@r”abaut'f173'm1nntes=1arseMrhombs~or the orange-~yellow
pierate vere thrown down. The crystals were filtered and-

~ washed free from picric acld with dry ether. The compound
wae recrystallized from absolute alcohol by cooling a
hot saturated solution. After two recrystallizations the
melting point was constant at 149-150°. The compound
waa<ana1yzedfbyfths&kjélaéhl method with the -addition of
0.4 g. of zinc dust for each 0.1 g. of sample during the
'digestion to reduce the nigro groups.

Anal, Caled. for
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D Analytical Methods

Halogen Analyses: The analysis of the hydrochlo-
rides was carried out by the Volhard and Mohr methods of
halogen determination.

The Volhard method was appllied as follows.

A sample of the hydrochloride approximating 0.1 &e WaS
dissolved in 75 ml. of water and 15 ml., of 0.1 N silver
nitrate waS‘added. The flask was vigorously shaken with
the addition of 2 ml. of nitrobenzene and 3 ml. of ferric
ammonium sulfate indicator. VWhen the silver chloride: had
completely coagulated the excess sllver nitrate was back
titrated with O.l1 N potassium thiocyansate.

This method gave low results with the aminoether
“hydrochlorides and a possible explanation of this behaviour
is that the compounds were somewhat surface active and
prevented complete coagulation of the silver chloride,
which then reacted with the potassium thiocyanate to glve
low results.

- The Mohr method was adopted for the above reason
and was applied as follows. Samples of 0.2 g. of the
pydrochloride were dissolved in 50 ml. of water. Three
‘drops of a saturated solution of potassium chromate
“solution were added, and the mixture titrated to a faint

- end point with 0.1 N silver nitrate, |
A pure sample of dl-cyclohexylamine hydrochloride
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whanﬁanalyzed by the Mohr method gave a value of 16.45 %
chlorine, as compared to a calculated value'af'lé.jé‘%.

- The Mohr method gave results not only of a greater pre-
clsion but also of a greater accuracy. The Volhard method
gave an error of 1.5 % chlorine with )~eyeclohexylamino-
propyl phenyl ether hydrochloride; howsver the Mchr method
g@ve an error of 0.09 % chlorine with a sample of the same

‘material. With p-allylaminoethyl phenyl ether the Volhard
‘method gave an error of 0.68 % chlorine and the Mohr method
an error of O.14 %, In general, the*Mnhr‘meth@d;gavetré-
sults agreeing with the theoretical to less than 0.1 %
and the Volhard method, where it could be used, to approx-
imately 0.2 % or a little greater. The Volhard method was
feand to be useless with compounds containing more than one

- ether linkage, such as g-methoxyethylaminoethyl phenyl

. ether hydrochloride.

Nitrogen Analyses: Nitrogen was determined using |

8 modification of"the Winkler - Kjeldahl method. The:oom-
- peﬁnd {0.1 g.) was wrapped in filter paper and placed in

a 50 ml. flask., To this were added 0.06 g. of copper
sulfate as a catalyst, 2.0 g. of potassium sulfate to
raise the bolling point of the mixture and 6 ml. of
sulfuric acid. If nitro groups were present as in the
pioerate 0.4 g. of zincwdnst*was'introduce&”tO”serée"as

axredueing agent. The flask was heated over a free flamef
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until all coloration due to organic matter had disappeared.
The contents were allowed to cool and were-tranaterredfto
a flask fitted with a steam generator and a condenser
dipping into 10 ml. of 2 % borie acid solution. Twenty ml.
of 50 % sodium hydroxide was introduced to form a layer
- beneath the surface of the digestion mixture. The con-
tents were mixed and the ammonia steam distilled into
the boriec acid. When ammonis evalution“was aomp1ete~the
ammonia was titrated with 0.05 N hydrochloric acid usling
one drop of a mixture of 10 ml. of 0.1 % brom cresol
green and 2 ml. of 0.1 % methyl red as an indicator. The
‘end point was taken at the change from a blue to a color-

less solution.
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E-Table of Compounds Prepared

o- (CH2)n-NH-R HC1

1 CHy-CH, - 2 p—ethylaminaethyi phenyl
ether hydrochloride
2. CHy - CHy—C Hy 2 En-propylaminoethyl phenyl

R 1 CHy-cH, -cH,~CH,

4 cHz-cH,—cd e -cH

5 <ty '(CH,L_- CH,—~
) 6 CH3-CH1~CHl-c‘H—cl~§
7 CHy-eH,~CH,-CH,-C H ~Cthy
8 C‘b{;-—CHl-CI-I—CI'§:'
Ca Mg

9  (edy) cv-cH,—

10 (cHy),cH -cH-C H,~

11 CH, =CH-CHy —
12 eH,-

13 G A, -
14 cH-o~cif-cH,-

2

ether hydrochloride

g~n=-butylaminoethyl phenyl
ether hydrochloride

g-n-amylaminoethyl phenyl
ether hydrochloride

g-n-heptylaminoethyl phenyl
ether hydrochloride

g-sec.-amylaminoethyl phenyl
~ether hydrochloride

g-sec.-hexylaminoethyl phenyl
ether hydrochloride

g-2-ethylbutylaminoethyl phenyl
ether hydrochloride

prrlm.—1so-butylaminoethyl
phenyl ether hydrochloride

g-iso-amylaminoethyl phenyl
ether hydrochloride

g-allylaminoethyl phenyl ether
hydrochloride

f-cyclohexylaminoethyl phenyl
ether hydrochlorilde

¢~benzylaminoethyl phenyl
ether hydrochloride

f-a-methoxyethylaminoethyl
phenyl ether hydrochloride
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E-Table of Compounds Prepared:(Con't.)

‘Kég?ﬁ S R o C Name - ’
15 CH -1, - 3 y-ethylaminopropyl phenyl
_ ether hydrochloride
16 Cvy-cH,-CtH,~ 3 yn~propylaminopropyl phenyl
ether hydrochloride
17 cv-eH-wn, -~ e, - 3 r-n~-butylaminopropyl phenyl
ether hydrochloride :
18 cwy-cHicnpen~en, 3 Y=n—amylaminoprepyiiphenyl
' ether hydrochloride
19 cHy-(eH ) o-emy - 3 Yhn-heptylaminépr@pyl phenyl
: ' ether hydrochloride
20 QHy-cn -cH —cH-ery; 3 =gec.-amylaminapropyl phenyl
‘ ether hydrochloride
21 C“r‘"c‘“u‘"ij"““s 3 yasee.-hexyléminopropyl phenyl
- ether hydrochloride
22 chyeny-cH-en,= 3 ye2.ethylbutylaminopropyl phenyl
C. Mg ether hydrochloride
23  (cry) cu-cu, - 3 \prim.~-iso-butylaminopropyl
phenyl ether hydrochloride
24 (enz)cH-cvi -ev, - 3 r=iso-amylaminopropyl phenyl
ether hydrochloride
25 cH,=cv- cH, - 3 (allylaminopropyl phenyl
ether hydrochloride
26 Ce Hy — | 3 7%cyclohexylamihepr@pyl;phenyl
e ether hydrochloride
27 cuz-o0-cH,~cHy— 3 ﬁ-P-methoxyethylaminoprapyl
: phenyl ether hydrochloride
Miscellaneous Compounds
28 y-n-butylaminopropyl o-chloro-p-tert.-butyl-phenyl

-2
30

ether hydrochloride
f-cyclohexylamlnoethyl benzyl etherhhydrochloride

'x-piperidinopropyl phenyl ether hydrochloride
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" No.  B,P, M.P, Analysis 4C1
. _Free Bage HC1 ~~~ Cale, Found % Yield Method
1 127/16um. 181-182 17.58 17.58 B
2 167-168 16,47 16.55 A
3 193-195 15.40 15.20 A
4 163/13mm. 128-128.5 14,55 14.61 40,3 B
5 221.5-222.5 13.04 12.99  29.9 A
6 116-117 14.55 14.44 A
R 143-144 13.78 13.53 A
8 | 112-113.5 13,78 13.62 A
9  142/1lmm. 166-167 15.40 15.44  31.2 B
10 205-207 14.55 14;31 88.0 A
11 145/20mm. 150-151 16.62 16.76  39.4 B
12 160/2.8mm. 179-180 13.90 13.90 65.8 B
13 203-205 13.5 12.6 A
14 155/14mm. 127-128 15.33 15.29  38.9 B
15 165.5-167 16.47 16.11 A
16 169-171 15.48 15.34  57.0 A
17 182-184 14,58 14,35 A
18  175/17mm. 204-205 13.74 13.67  45.5 B
19 295-226.5  12.43 12.05 A
20 143-144 - 13.80 r13;7é~ A
21 135-136.5 13.05 13.09 5.5 A
22 115-116 13.10 12.60 | A
~— 23 155/16mm. 168-169 14.54 14,52 85.3 B
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. BJPe  MlP. Analysis % C1
No. Free Base HC1 Cale, Found .
85 | 190.5-191.5 13.78 13.43  47.1 4
25  153/14mm. 156-156.5 15.61° 15.66 28,1 B
26 169-170 15,17 13.26  41.7 A
27 162/13mm. 131.5-132  14.46 1444 19.9 B
28 151.5-152 11.07 10.97 21.8 A
29 200/15mm. 174-175 13.17 13.18  27.1. B
30 180-181 13.86 13.35 A
Salts of p-Cyclohexylaminoethyl :
M.P. Analysis $ N  Form
S o _Cale, Found o - - . .
“Plerate 149-180 . ... .. orange-yellow.
: ' rhomba ’
Sulfamate whi te-amorphous
- Phenylacetate transparent,
- colorless,
rhombs
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G-Pharmacologlcal Data®

-42-

i Time of Onset Duration Irritation
No., Minutes _ Minutes ‘
2 inactive
3 inactive irritating
6 1l 3 slight
4 1/2 7.8 slight edema
8 1 7.1 irritating
9 inactive
10 1 » 11.5 trritating
12 3/4 38 irritating in-
itially
13 1-1/4 | 20,5 very irritat-
ing, tears
15 ‘tnactive
16 2 o-4
17 1-1/5 13.8 slight
19 insoluble (thle is being checked)
20 141/2 16.8 slight,wears
off
21 1l 27,6 “irritating
22 1 | 24,3 élig’flt-
24 1l 23,6 edema
26 3/4 . 24,8 ‘irritatins
inactive

30

#These compounds were tested in 1 % watep golution

-on the rabbit cornea.
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PART IV -
PHARMACOLOGY

The preliminary pharmacological testing of these
‘éompmmds 'is being carried out by the Wa. S. Merrell
. Gc‘Mof Cincinnatli. As yét“the“data is very»incemélete
and only inferences can be drawn, |
It appears that the activity of the compoundsl
1ncreases with inecreasing chain length of the N-alkyl-
gréup and also lncreases with the increase in the length
- of the alkylene chain from two to three. This 1s to be
expéeted on the basls of work carried out on the p-aminc
"fbenzeic esier'seriee. The n-propylamincethyl and n-butyl-
Amincethyl phenyl ethers showed no activity. VWhen n was
increased from two to three the activitlies rose to four
: ﬁinutea and fourtéen minutes respectively.
| The aee.amylaminoethyl phenyl ether hydrochloride
and the sec.hexylaminoethyl phenyl ether hydrochloride
ghowed activity but when the chain length was increased
~(n=3) the activities were considerably highéra
- The 1so-butylaminoethyl compound showed no activity;
the liso-amylaminoethyl and iso-amylaminopropyl compounds
 ;Eeth were active, with the propyl compound more active
Tthan the ethyl.
The piperidino compound reported to be active
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by Brill (12) d4id not show any activity on the rabbit
 ¢arnea, when a sample prepared by the author was tea;ed.

- The melting points of the compounds agreed and Brill's
directions were followed, Brill, hcwaver; did not give
any details as to the methods used in testing his samples.

The cyolohexylamino compounds apparently show

. & reversal of the normal effect. The @¢~-cyclohexylamino
‘ethyl phenyl ether had a duration of action of thirty

f;eight minutes while the propyl homologue had a duration
of only twenty five minutes. These compounds are belng
rechecked,

There is no correlation between the irritation
: éauseﬁ by some of tha*compounda'and thelr struecture.
Only one compound had 1ts toxicity determined.
~The n~butylaminopropyl phenyl ether gave a minlmum
lethal dose for 50 % mortality of 20 mg./Kg. when in-
Jected intravenously in rabbits.
For purposes of comparison the duration of action
on the rabbit cornea and the intravenous toxicity of some

-~ of the common loecal anesthetics are glven,

Compound M.L.D. 50 Duration of action
I.V,. Minutes

Cocaine 15 mg./Kge ' 22

Procaine 55 mg./Kge 0-2

Nupercaine 2.5 mg./Kg. 51 (0.1 % solution)
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4B
A more'completé;diacussion“or the pharmacology

‘af'theae compounds will be gilven when the data becomes

available. The results so far obtalned are tabulated

" lmmediately following the tables of physical data.
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PART V

The synthesis of’thirty compounds of the type

Do- (CHy) -NH-R

 fha8 been carried out and they are belng teated for té@i-
fcal local anestﬁetie‘activity. Preliminary pharmacolog-
teal data has shown that they are active.
| The phenylacetate, sulfamate, and picréte of
éécyeiohexylaminoethyl phenyl ether have been prepared,
 aﬁ6“thej'are being tested for local anesthetlc activity.
- The compound Y-piperidinopropyl phenyl ether
Efsyortad~to be an active local anesthetic by Brill has
;beah‘prepared but no activity was shown by the compound
on: the rabbit cornea. |
Preliminary pharmacological data on some of the
‘compounds hés indicated'that;tha loecal anestheticiaetivity
of these compounds increases with an increase in the
length of the alkyl grodb and g1§c with an increase in
'thérlength of the alkylene chain, o
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