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The assoviation of iccal anesthebie sctivity with albangnonikyl
agters of sromalic oorboxylic aclds bhas boon woll subotanticteds (Mo
rounde obbetnod oo varistiors of thy "anesthesiophoric® group,

& B » D

ame usually capable of some doproo of loosl angothotio activity.

e structural urdt, 4, 18 usually an asvostdo wing, T 1o voually
an eateyr lintape altioogh in cortalin coopounds A% 10 o asdde lirvage,
£ 48 & stroadeht chain op Lrorohed ¢haln lodrocarbon and © 10 & sodtvle
ary or bertisry aniines gro«p.

The purcono of this fovootipndion 4o the propamotion of gospounds
deponatrating e offect of wrdaticn of the arceatds proup whan A ia
thiophene and furan reapeotivoely.



aISTO
Wohley (1862;‘”5% that on hestirg socains, the active prine
eiple from the leaves of Tyythroxylon cocs, with hydrochlorie acid it
8plit giving benzoic acid ard eogonine (X)) loosaen (1065) split off
CHq(H and concluded that cocaire 18 methyl benzoylecgonine (31)e

Hy oMl lCHOOOCH
G HC-DO0CCEHS
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I b ¥ 4

later studies showed ecgonine jtself fs a piperidine derivative,
Porldeh {18%) estsblished the "mnesthesiophoric® acticn of the benzoyl
group, and thersafter sany synthetle local anesthetica have been variae
tions of the fundavental strusture (11X},
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The early synihesis of loenl aresthetics involved vardations in

(2)
the group Ds Yollwain producod "necthesine” (IV), a cyelie eospound

{1) ?wﬁiﬁlg Rev. E. 150 {1932):
(2) UeEluain, J. Ane Cheme Socs 46, 1721 (3924).



rolated in structura W wgs;zm, ard o sepies of lwaliyl-depurbothoXy=
dresdporidyl m?zégam {?’37 | » Tealicrledepartothonymimpiparidy lepeamino
bengostes (VI  and substitubted piporddrl allyl benacates and peomino

{5
bormoates .
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=ity Cltgmelllz
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(6)

sleo Trayer ard tefleain  propared o sories from ?"%’?3‘ sobatie
tuted Jecarbothony~be;dperidonos (VII). Barres and Adeca

(3) HoRlwain, J Aue Chere Soce 43, 2179 (1926).

{4} vofivaln, bAd., 48, 2839 {1925}

{3) moflsain, 1b38., 42, 2035 (1027

(6) fhayer and Torlmin, ibid., 49, 2862 (1927).

(7) Borres and Adnso, Je Ave Cheme Soos 41, 1307 {1927)



(8 (9 (10)
Heckel and Adams , Sandborn and warvel  and parvel and Shelton

have also prepared series of piperidyl esters of benzelc and p~aninoe
benzole acids;

R-N  CHy
nz@,cwmzmzéxiw&z

Variations of the aromatic group A in the Manestheslophoric®
structure include the investigations of Schmitz and Loevenh&rt(u)
who prepared basic esters of cimmamic acid (VIII) and found that an-
sathetic activity and toxicity increase with lengthening of the side

chain as n varies from 2 to 4.

< \/mr‘-:cﬂ-cosa(c)n-:mz.ﬁcl

VIiIX

(8) Heckel and Adams, ibid., 49, 1303 (1927).

(9) Sandborn and tarvel, ibid., 50, 563 (1928).

(10)iarvel and Shelton, ibide, 51, %34 (1929).

(11)Schmitz and Loeverhart, J. Pharm. Exper. Therap. 2k, 159 (1924}«



Vitot and &dﬁms(m, fourd in the basic esters of cimnwds acld
that whon R is lengthened in 1R, the buslclity decroases progreasively.
This eorresponds to an increasod Lydrolysis of the anosthetic selb
ard s corresponding increase in potency. lneraase of the chain length
betwoen the pearincbenzoyl group and the IRy group has an opposite efw
foot on basicity., Dranching of this part of the alde chaln causes
basieity again to decresse and 1s again accoupanied by incresss in ane
esthetic potoncy and toxicity in tutocaine ard larocalne (IX and X)e

p-{'fz?wéﬁaﬂ{}ﬁ@fﬁﬁzﬁ?m( i,’.i%g) 2 el pﬂé?at‘i}vﬁb!i I‘Mﬁﬁaﬁiﬂﬁ fé?({:aﬂs} g.iiﬁl
X X
(13)

Phenyl urethians were prerared by m&ar‘ which are very effeo-
tive local anosthetics.
O Tl MiCHECHACHOICH R, HEL
7311 and Sxith‘Ms) prapared a serles with definite activity;
0Csllg ity

N

o {CH IR T2 HEL ‘ /cw{cﬁg}ﬂr%sg.z‘zcl

(12; Vitet ard Adams, J. Ave Cheme Soce 48, 2158 (1526) .
(13) Rider, ibid., 52, 15 (1930).
m) Hil) and 533“1%, S8, Choxe J0Ce Mive Yod, {here (1929)
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(15}
arvel ard du Vigneoud soxdbired peamdncbensolce ecid with sobe

stansea havirg o hydsindens ptolens, hooologues of
CHa

" iﬁiﬁgg"ﬁjg
Py

4n hove of obtaining Jocol anesthwbics with & vascocomnbrictor of proow
sop action. These subatances have some looal arssthetic activily, bub
prosgor sction wes rot obtainod.
culocline snosthotion such as Tupercaine (X7} wore eyntieslised by
mﬁ(w}‘
CONACH D011 C o) aBCD
fj’f}&?’j@

K

Mrce Coldborg and W mﬁmwzw} have demoratrated it the proup
0 say be thet of & secondary umire, Plerce, tulsbury, ard m&aﬂeﬁm(m}
have prepared bolaesorosligleuion ethanol esters of elhonybenzole aclds
(xX11) and rierce, Salotuyy, Fades ard ﬁf:zzfﬁ:i&auwwmm sllparboenmcatos

(35) tnrvel and du Vignesud, 2 Ane Chese Joee 30, 3303 153
(16) Gdean, Jo 2. Deds Asscos 90, $43 (1931).

{(17) Coldborg and Wdtswre, Je A Ciore oce 33, 2200 (1937).
{12} pierce, Jalmubry ard Frederichson, ibid., & 601 (392,
{195 Plerce, salsbury, Lnder, ond #11Ms, ibide, B4, 204 (1943).



of Zezoroalkylaminom2egotlyl=l~propanols (XI1I) and 2ezonoslkylasino
l-butancls (X1V),

R0( ) COOCH,CH MR, ECL nc( Y eoo0gCl0H,) JERECL
X1 A111

10 _S0uoCHZB( 5 R, HEL
Xy
4lzo Tierce, Haden, and %m(w} propared phenylacetates, diphens
7lacstotes, and phenylalkylacetates of beta~pethyl-betasmonoalkylaninoe
propanola (XV a, b, ¢} in a search for antispasnodics.

{ )THLOOtH L OHg) R, HOL D CHED0EH 20( CHg) aRHRLCL
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(1)
Hicke and Jenner have propared eaters of prridine carboxylic

(%}Fia’me, Faden, and Cano, J+ im. Chene H0Ce _é_*z’ LOE (3945) .
(21)Blickesnd Jennor, ibid., G4, 1721 (1942),



aolds shoning alight srosthetic setivitys
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Gilsan and ?ic&:em “ Wrw a eories of arcentis asters of
tertisry aniroalbarsle and showed thnt local angethetic aotivity pan
Farallel with spceoblosty;

@ > Q>U>U> oy~

&n unusual gordes of locnl svestiictics favirg the Lhotone group
botuean: the sromtio ing erd ¥Ry group wore propored by Tever and

{5&3}
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Of partioular value to the present frvestigation 4o the w{g;eau
of tie thiophers tsolop of covairs (EVI} by Steimopd and Cles

_ N—"‘ﬁ)
the thiophene deologe of atropire (JVAL) by Melrkopd and wolfren

(22) 0llsan and Plovens, Ju A Cosce Jo0e 47, 245 (1925).
(2) Lovwy and Risbet, J. (ham, “uc, 1053 (1938},

{3&} Stetnopf ard Choe, Atme K37, 143 C. 4. 28, 858 (1520)
{25) steinkopf and %olfron, Snne 437, 423 Co A, 30, A (192



(26)

ard of oucainews {(XVIII) by staé:;knpf and Chaes  , and the furan

(
imolog of cocaline by Yenshakoy
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(XIX)
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(26}5%1!3Rﬂ;}f and Ghse, An!tc,&be,@ﬁ C. Aa gg’ 2854 {1925}&
{27)4enshakov, Pull. blol, med, exptls Us3.3.8e &5 26% (1937)3 Co As

33, G2 (1939).



DISCUSSICH OF RESULTS

The 2-noroalkylaninowZemothylelepropancl and 2ezoncallylaminow
1-butanol esters of 2«thiophene carboxylie acid were prepared by cone
densing the acid chlopide with the allylamincalkanel hydrechloride,
of the two series only the alkylaminopropancl ester hydrechlorides
were obtained as crystalline products, the others boing obtalned as
Ampure oils baving the forsula ((‘21‘3133) mmzﬁﬁwaﬂ$) FHRHCL, where
R i3 ethyl, nepropyl, n-butyl and neasyl.

The Zezoncalkylaminow2-mothylel=propanol ard 2emonc=-alkylamino=
Iebutancl esters of furcic acid were prepared by condensing the acld
chloride with the alkylazinowalkanol free base to avoid decompoaing
the furan ring. The secondary amino group apparently was sufficiently
protected by the Resmettyl groups to aveid amide formation as shown in
the structural formulaj Cq

ﬁﬂ%@(}{*ﬁﬂﬁ
\Gl13
of the two series only the alkylaminoprepancl ester hydrechlerides
wore obtained sz crystaliine products, the others being obtained as
impure oils having the formula (6&536) m1'2m(€}2!¥5) ¥R HOL, whers
R is ethyl, nepropyl, m=butyl and n=amyl,



2 1 chlopidot= To 15.7 g¢ (0,12 zole) of -thiophene carboxylic
scid wslcas added 25 g» (412 role) of phosphorus pontachlopride and the
mixture hested Yo drive off phospliorus axychloride, The product was
vacuus distilled, the Iraction coming over at 102P-105° (23 nw,) was

eollected,

Alkermdnoalirl ester hydrochlorides of Zethiophons sarboxylie acidpe

In a typical yun 13.1 go (0.1 zola) of2enepropyl=anincwemgtiylele
yropancl was treated with 1.5 equivalents of concentrated hydrochloric
acld and the solubtion was evaporated to dryness in a wacuus. To the
solution 146 g (0.1 mole) of 2-thienyl ohloride was added, and the
mixture was heated on an o1l bath at 100% for 15 mimtesa, a$ 130° for
15 mirmtes, and at 1507 for 15 minutes. The product was taken up in
50 wls of 95 por cant ethancl, poured into 100 sl, of W sodiu: hydroxe
ide solution, the {ree base soparated and dissolved in 25 ml. of iso-
propyl ether. The i1sopropyl sther sclution was saturated with dyy
hydrogen ehloride and the erystzlline product separatod and washed with
isopropyl ether on a Wuchner funnel, The product was recrystallized
twice by dissclving in the miniral amount of 95 per vent ethanol, adde
ing isopropyl ether until Just eloudy, and stivring vigorously. After
constant melting point was attsined, the per cent chlorine was determined

32@: Supplied through f-ha courteay of Socony-Vacuun GIl Company.
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by titration of the iiydrochloride, dlssolved in 25 ml, of 95 per cent
ethanol, with standard C.05 § silver nitrate using potassium chromate
as Indicator.

Alkylasinoaliy) ester Eydrochlorides of furole geidv~ In & typical run
155 go (0ol molo) of 2en=butylesmino=2emethyl=l=propanol was treated
with 13.0 g (0.1 mole) of furoyl chloride ard the mixture was heated
on an oil bath at 100° for 15 mimutes, 130° for 15 simutes, and 1%0°

for 15 mimutes, The product was taken up in 50 zl. of §3 per cent othae-
nol, poured into 100 ml. of ¥ sodium hydroxide solution, the free base
was soparsied and dissolved in 25 ml. of lsopropyl ethers The lsopropyl
gthor solution was saturated with dry hydrogen chiloride and the orystale
1ine product scparated ard washed with fsopropyl ether cn a Buchner fune
nel, recrystaliized to constant melting point from minimel amount of

95 por cont ethanol and lsopropyl ether and per cord chlordne determined
by titretion with standaxd silver nitrate.
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TARLE OF FHYSICAL CUHSGTANTS

TARLE 1

(8) Zemothyl«wmonoaliylaminopropyd thiophene ecarbeoxylate hydrochioridet
(%ﬁﬁ}&ﬁﬂ%ﬁ(mﬁaﬁ&mﬁc&

R 2090 Yiddd  rormuls Chlorine,’
(uncor.) % Caled, Found

n=tproryl 165166 7 Gﬁimﬁa%ﬁﬂl 12,685 12.87 124
n-futyl 175176 24 leiggzgam 12.03 12,25 12,30
pefryl  130-131 16 Qlkﬁghﬁzﬁﬂﬂl 1l 11.56 11.7%

(b} 2emothyl-2emonoaliylaminoproryl furcate hydrochlorides
(G H50) COOM0( CH ) SRR 1L
R 2090 Yield Formuls Chlorine,%
{uncor.) P Caled, Found
n-Propyl 1W4=185 6 CyoHegOsHCl  13.41 13,47 13.75
neButyl 146-147 23 G M, 000 1273 13,00 13,75
nepryl  LAA-L45 17 OpHpu0gN0l 12,31 12.13 1235



Some 2esornaliylasino~2ezethyi-l=propancl ester hydroghlorides
of 2~thiophiene carboxylic and furcis acids bave beon prepared and
charagteriged amnd will be sublaittea for pharmacological testing
eloenhiors,



Very prateful acknowledgement is zads %o Dr. J. Stanton Plerce
for bis helpful eriticism, advice and encouragement during the course
of this investigstion.
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