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CHAPTER I
INTRODUCT IOW

Por centuries men of & lence and medisine have been
faced with the never-ending problem of bealing the w‘wwua
physiesl digorders thatasssell mankind, In the gquest for
the most desireble remedies, it is necessery to ﬁawmma
not only the effeet of & partieulsr i1l, but also the
sense, Among the most prominent questions, long unenawered,
is the one conseming the source and the trestment of aller
- gles which manifest themselves in the form of mt&mﬁ{ﬂw- s
. fever, bronchisl constrictlons, or skin h'rw&‘himm

Eerly investigetiona hy Dale and mmlm’* wmaﬁm
that the symptoms of snephylactic shook which hed been
previously regarded as ldentival with those produced by
intravenous injeections of peptone were ldentiesl w&th those
produced by histemine (Beimidearoletbylenine), which wase
prepared chemically by the decarboxylation of mazmm
(a~aminoeBeimidinsolproponio acid), Rven todey it &u true
thet some of the menifeatatlions of anaphylaxie amat ‘be
explained by the histamine effect, but It was argued that this
effect was at lesst the major mahm&m; Substantiating

13% He Mlﬁ and Py Po M&&m* J.
(1911) 3 Co Ass By 1622 (3911},
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this idea was the work of Heubner® who proved thet histamine
was both & nerve and eapilisry poison, Lxperiments by
Chembers snd Thompson® geve svidence alss that histamine
shock wees ldentical to thet In snephbylaxis,

The histsmine cobcept wes credually sccepted,and it
wes balieved that the histamine effects in man were i1denticsl
with those of allergy: By the injsctlion of histamine or a
hisﬁamina scomplex, investlgators hoped that the tolerance
of histamine could be ralsed., After experimenting with
both snlmals and men, they decided, due to the prepondarance
of sviderce, tﬁaﬁ & tolerance of histemine vcould not be
acquired by this m@hhaﬁ.%"@hzﬁ eondition, thereforae,
necegsitated the ldentification of s synthetle pntlihistanine
substance, Consegquantly sxtensive rﬁa&ér@h was Initisted
and meny compounds were prepered having wvarlous properties
and various entihistamine charscteristios,

Experiments by %nauhs soneerning the protectlive setion
of various compounds were sarried ouk, after injesting
intrevenously five mill&grﬁma of the gubstance, The

180-564 {1&3%); 8* A“W 705

3&, £+ Chambers and ¥, ¥, ?hamﬁaan, I
Digegses, 37, R2931 {1028},

“s. ¥, Peinberg, Chem. Eng, Hews, 25, 8136-36 (1947).
ﬁnn. Inst. Pasteur, aa, 400-36 (1989);
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Bephenoxytriethylemine, its o~, m=, and pemothyl; pe
methoxy, p-8llydl; s and pephenyl derlvatives showed no

ect lop,; wheress 1ts 2,5-dimethyl and o«phenyl
ﬁariwaﬁiwaé bad slight protective action end its Zemethyl-
. B lmopropyd ﬁgﬁ 5wmaﬁhgiﬁ2*iaaprayyl aarlvmﬁi#aa hﬁﬁ»
powerful protestive action, Similarly, p-anilisotrietiyle
waine end its o-methyl and isopropyl derivatives nad no
activity, but its 2,5-dimethyiderivative had alight ac-
tivity, and ite Remethylebeisopropyl showed powerful
setivity, B-Bthylanilinotristhylamine showed powerful
protective action, whieh wae greatly diminished by introduc-
1ng g methyl group in the o~ or £~ and 5« positlons and
was sbolished by introducing methyl and igopropyl groups
in poalitiong Be anﬁlﬁw respactively., In testing these
sompounds Steub noted thet they counteracted the actlon
of hiztamine on a&aaﬁhﬁmﬁséla, isolated 1%%@@%1&@,;uk§ra$
ard bronchi of the guines pig.

Rosenthal and his @aww@rkaraﬁ investigated thymmﬁyethyiv
disthylemine as sn antagonlet of histamine snd enephylechic
resctions, They discovered that its sction gz'wmtgﬁf
snephylaxis of guines plgs whioh hed been aﬁﬂuitim@é £a
eryataline ovalbumin, &1hh®ugh the shoek was 9?@?&#5@&, tin
pigs showed eigns of mulslise and prostratlon, This ssme

= | . , o

| 3y Ry Hosenthal and M, L. Brown, gg‘gggggggw,ﬁgg
62966 (1940)3 Co A4, 88, 6701 (1940}, ~

i



govpound and Meathylefedlothylaminoethylanine hed besn
tested previcusly by @mﬂﬂl&? and weye found to abolish
the sction of histamine on intestine, | ':

imong the meny compounds which proved unsat &.-am#tswy
vas inldascle, whish was tested by Norels and Dregdsteds.’
It was lesrned that awong concentrat lons of the oo ,uml
tlecked the effeot of nigtamine on guines pig ia’&ntmu,
tut the :mwa snounte required were so grest as to wfw no
promise of oliniesl or laborstory usefulness, i

then injected mbmtmnmxy thirty minutes mmm
shosk injestion, dlethylesincathyl ammmwamwww#
lats provided mwmma par cent yw%wmm to Imﬁmm&
guines plgs sgainat s minimm fatal dose of mtigm ‘tmﬁ
only mmml proteetion wa&nw lerger doses, This wawxz

was dope by lehmann and thﬁg; | |
Farther research wae done by n»*amﬂs&ww in whi@h
intredernel skin tests were mede with himbemine on nineteen

patlents who ma beear mjewwﬁ wwiwaly with tm: to five

mm:

?n VM”&!&; _*_ﬁﬁ'[;g s BOQ ‘

aﬂ QQ ﬁma mﬁ Ce vﬁi‘ m‘a&&*gﬁg‘; “
Bioe Kede, 58, B11 (1945)5 Cu Aes 30, 415 (1045

%3, Lehmann snd I, W. Young, I, Pharme
(1245)3 G4 A+» 39, 2034 {1948), '

% + Didgosting,
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euble tontlimaters of tweniy-flve per sernt eodlun o ine hophen
polubions In PLlftesn instsnces the cinobophss reduced the
histemine resctlon snd in four 1% hwd no sffect,

Rakner extensive lnvestloatlons bawve boen carrliet sub
using sntergan (H'aphenglel 'ubenzyleled tmothylothy lonod s
axine) 8r ® possibles histenine antaponlst, %ﬁyaix reported
that parenteral adminlstrat ion »f ten =11}lgres por kilg

spam of anlmel) welpht of inbergan complately prevented
spaphriantie shook in rabilbe, but this protactive actlon
Jusbed less than teanty-Tour hourss The testlngs @f.ﬁﬁgguyﬁxg
ﬁﬁ%lﬂ@ﬁ@iﬁ@% only ﬁﬁ@%?@ﬁﬁ tbat aleso ﬁa&mﬁﬁa@ga& {5, ﬁ&@@@ﬁﬁﬁyw
aﬁmagzm%mﬁim%§hy&ﬁ@iﬁaethglwanmw%nﬂyyriﬁxma}* M ouming two
ongewhundredtis gwsm intravonsus injlectione of ﬁhﬁ%%‘ﬁﬁ@
compousds, he diseovered that almog a1l effests of physiow
logicel ﬁm@%@ of higbanine wers suppressed ln nmen yﬁ%i%m@&,
with the Veosnbergen boing the more estive, 4 sismilar re~
port wes sede by Soveb, lerelols, and .erﬁgix& who Baed

ane ope-tenth to one wllligren per kilogresm of anlmsl

welsht Infeatliong of Beogntergae In dops and found thal the

affect of eanll srd soderate doses of hlstenine weres sither
Aiminished or ghellsied,

'%ﬁg &@wag, ﬁﬁ darelols a&ﬂ J, &ﬁvn@lg Lomnl,

80ce bi0ds, 138, 105-8 (1844)y S fey B, 36
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When Redot, Maurle and Helpern 4 gave humean pebienta
appropriaste doges of FedinmgthylamivoethyleF-bengylaniline

or ¥, pemetioxybenzyleledimethylamincethyl-sdainopyridine

both orally and iﬂtramuacalﬁrly? atradersal inj&mﬁ&ﬁﬁ
of hlstemlineg praﬁwaaﬁ no vesction, ﬁaﬁ&a@ﬁlﬁ hed previously
reported the study of the antsgoniam $0 the setlon of
hlgtanmine by {ﬂzm&thyl&mimwexhyli@tﬂ@&ﬁ@ilima &g {(dimethyls
guinvethyllebengylaniline and wome twaﬁﬁy other related
compounde, Phese relaxed the laolated pulmen pig Inteatine
contracted by histamine and also sntagonized histamine
bropchiospren, Oy the use of previous Injections of thege
compounda guines plge were protested agsinst meny tlves

e lethal dose of nlstamine and alse fros anaphrlectle
ghock,

In & rat or guines plg twenty-five one-hundradihs
milligrem ot hiaﬁaming injected intraperitoneally lncrassed
he peripheral sensory snd motor-nerve chronexis and
sorticel chronaxis (deprsaslion of the centrsl nervous aysbem).
Chanehard and ﬂhmmaharﬁlﬁ found that twelve and flve-tonths

:i&#QVVg ﬁ@&¢£,‘a; Emgria m#& ey H, ﬁé&yawa, ﬂ§m t,
rend. soc, biol., 140, 400-3 (1046)3 Cu A, 41, 907 (1047).
555 -46 ?;ﬁg;%‘iﬁ”ﬁ: %ﬁ&%&&wy%wéﬁ%&?@xﬁwg Reple, L2

1e -

B, Cheuwchard and ¥, Chauchard, Compt
Liole, 187, T05«3 {1043} j‘:t ,ﬁig @, ST |

o Pand, 80C.
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milligrams of ﬁ-&im@thyiamim@athyimﬁmb@nzy}&mxiinﬁ produced
axsglly the opposits offeots,

f%n important serles of axperiments were carried out
by Mayer, Huttner, apd Sohsltz,1’ Qh@ teated slevan
‘eompounds of the general forsula Riﬁgﬂuﬁﬁg ﬁgﬁiﬁ Jo on
igolabed gulnes plg intﬁaﬁiu@@ The subsbtanves wara.alﬁm‘
tested on gaiﬁaa plzes wetlvely syathaslzed o horse sorws,
and the pizs were protected from anephylactie shook In
doses of one~tenth millizram per kilogram of snlmel welght,
Ths most aetlve substance was with Ei #s pyridyl, Eﬁ a8
bengyly and 33 BE S hyl. Ihis compound iz ecommonly known
g Pyribdenzamine. 4 close reletionshlp wes fosnd to exist
Letween the antihletamine setivity in witro and the ange
phylectie property ln yive,

Ferheps the most commen entiblistamine drug In Aperica
todey ls fenadryl (dlmethylerminoethylbenhydryl sther
hydroehleride), fefore its soffestiveness as & histamine
spragonlst weas acvepted, extenslive investigetions wsre
sxecuted, Loew and Kaia&rla reported Lihat Benadpyl a@ﬁ
bengohydryl«Bemorpheolinoet byl ather ghowed marked affgat&vaw
ness in sllevating wnaphylactlie aboek ip gulnss plgs. The
potsncy of the Benadryl was thought to expeed thetb Qf?ﬁm
phenyl-feothylski«d lothylethylened lanine, pravi&ug&gﬂaﬁa of

the nmost effective histamina gntaconists known,

i?g
»
5‘?’ e @ﬂ} l@ﬁ‘

B Rg loow end B, ¥, Eslser, Proc, Soe, @vah
Bio. Sed., 58, 235-7 (1045); . A., 35, 2615 (1

unﬁtnar and 9, F, 3@%@1&%
%@%Mcx«*m, ’ .+ :




The effscts of Benedryl in bumen pablents on the
reduction of the histamine sitin resetisn wes determinad

by Woeldaveok, E&iﬁﬁ, snd %myﬁgag They r@§$pgﬁﬁ that the
dsgree of reduction was proportionsl ta the dally dose of
drug adnministersd end when bthe dossy were sigeontinued Tor
vrief parlods, response to histenine Iinmcreassd, Definlite
therapeutic @ff@atm'ﬁ@ra sbbained frisw the drug in é@rtﬁ&n
@&gtrgwiﬁﬁﬁﬁﬁiﬁgi nourvses, ssthms, and devmal sllersy.
dowever, Benadryl producel; In u nild degree and on Ine
frequent ogourrences, dizzlness, blurring of viaiﬁn; $ﬁak*
reas, and somnolentca, Beeh dlsappesred prospily ugéﬁ'ﬁiﬁa
continuing the drug or deersusing the dese, Friesen and
his fellow workers®o dissovared thet ope hundred ullllaoreme
of densdryl in u Lssswax mizture Injected intremuscularly

felled to protect dcgzgz ssalinst histanins provoked-uloer,

Loow and Talser™ " C1d eoxtenslive resesrch not only

with Senadryl bub with some soventesn compounds of the
general fﬁrmula}?hﬂﬂﬁﬁﬁ. “The setivity of the various
coimpounds was csbimated, velng sminophylline ss an sotivity
Y05, K, HoGavack, H, Elies, and L. J. boyd, J. Leb,
¢lin, led., 31, 560-74 (1946)3 Cu A, 40, €666 (10467,

8, B, Frisgeny L. D 'ﬁarg@iswfﬁm gf% ﬁfi’g 46}
sangensteen, Proa. Doc. Axptls Biol., 63, 83«5 (1946);
by, & A 04D T =

£

e Be loew snd ¥, %, Kelser, J. Fhermool., 85,
120-0 (164B)1 Co &es 25, 2670 (1648)3 -




index of unlty and that of papaverine as two, The relative
potencies wore estimeted for the followlng values of R

BeDimethylaminosthyl 53

BeP iperidincethyl 83

BeYorphol inoethyl 14

B-Nethyleminoethyl 8

Dlgthyleminopropyl B

lethyleminoethyl : 4

Twiorpholinspropyl 4

BeAninoethyl ‘ 2

Be{Belorphelinoethylamine) sthyl 2

In»@&my@un&s of the type ?hﬁ.@ﬁﬁﬁﬁ whers B wag De
morpholinoethyl, Bwdlethyleminostbyl, Yediethylasinopropyl,
Besminowathyl, very weak activity was exhibited.

¥any of the compoundg ldentiflied ee sntihistamine
firuge resemble histamine In strusture and thersfors seem
te inhibit the histemine sction by dlsplecing it from the
eell, As yet there hes been no ideal histamine ﬁatagﬁnitt
synthealized, s some sre too mild In thely therapeutic
value and others are too toxie, Blsce 1t wes bellsved
thut Densdryl wes the nmost satlafestory antihistamine drug
thue prepsred; compounds resenbling the gtrueture of |
HBenadryl were propaved in this study In the hops that at
lesst ona might prove to be of value In the fight szeinst

sllerpys



CHAPPER X

| EXPERIMENTAL PROCEDURE

ssSromophenylasetyl Chlorid 4&?’

O glig=CrieC001
Br

In & three-neck, one-liter flask, fitted with » West
condenser, mercury~seal stirrer, snd dropplng funnsel, were
placed 136 g; {1.0 mole) of powdered phenylssetic a@iﬂ«ﬂ
Afber the scid wis melted by meang of & water bath, 130 g.
(80 cc., 1:) moles) of thionyl shloride were sdded dropwise
over a peried of two hours, with constent stirring, Neatlng
was continued for sightesn h&mrm Care wae taken to tyap
the ovolved gases, hydrogen chloride snd milfur dloxlide, in
a concentrated sodium hydroxide solutlon,

To the cool, smber hmgmws liquid contained in
the sbove Tlasgk werse added dropeise 176 g. (60 ecy, 1.) moles)
of vromine {4/8,93), This sddition, with constent stirring,

ndbuch Der Orpsnischen Chemie,

¥e Es ﬁﬁil@%&iﬁ,
edited by B. Frager, 2,

2 , .
Sestman Kodak, White Lebel, m, p. T6=77% ¢,
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regquired six hours, OCare wes baken to csontrol the rate
of bromine added, Lecause the rete of the resctlion was
very fagti consegquently pvressupe built up wepldly. Agsln,
the evolved guses, malnly hydrogen bromide, were trapped
in ap alkeline solutlion, The mixture was heuted for twelve
hours on & wabter bath, |

3incs the sebromophenylscetyl ohloride was only an
int ermed fnbe compound In the preparation of the methyl
s~bromophenylacetate , the sthor 41d not cenglder it
worthwhile to isolabe snd purify the acld shlorids bafore

brominst ion,



Hethyl amﬁrn&ﬂph@nylamatatmﬁ

M &H Wilz HalOwHOH &

Br

The flask conteining the a-bromophenylecety) chloride
was equipped with s Hopkins condenser, which replsced the
dropplng fuanel, %o the neek of & BOO-0n, distilling
flask, contsining 192 g, (840 co., & moles) of absolute
mathanol, wee sttsched o Yest condenser, end & g,
{approximately three per cent by welght) of Tinely dlvided
sodium metal were added, During thils addition sp lce bath
was used to eocl the aleohol mixture, The West condenser
was then replaced by a thermomster, and distillation
commenced. After the first 50 ce. of distillate wq»ﬁ
dlaverded, the digtilling flesk was connested Lo the ﬁapkins
condenser, Approximately three moles of methanol were
distilled into the reaction flask, Agein, sn lce bath was
used to coel the resctants until) distilletion wes completed,
The lee bath wes removed, distillatlon spparstus 4 lsmantled,
and the contente of the 7 lausk heated to reflux for elghtsen
hourn,

The liquid was poured into 200 co, of watar and sxe
trected with ether. The etheral solution was weshed seversl

¥ :
Bellateln, op. ci%.




%&m&a with yﬂrbimwa of ten pesr cent

sodium bilsarbonete
w&lntiwn#‘ ﬁmy solld im@uritimﬁ present were f1iltered, |
and the filﬁrat@, ﬁfta@ 100 &« of anhydrous esdium sulfate
wu@ﬂ wdded, was &11@&&* to stend fourteen hoursg.
| The sbove mixtura was filtarﬁﬁ inte & ﬁ$&~¢a¢,round~
bottonm flsek, equipped gihh g mpdified &1ﬁ1a&n head,
nd the sxpenn M‘:_Zwr remyved by neens afan wpimta?;
The residue wes Aistilled under 12 mm. pressure, yi@iﬁia@
four frictlonss (1) 126-38° ¢, (2) 13¢° ¢, (5) 141°
{4} 150° Co ﬁrﬁ*t fon (4} wor dlpoarded end the ramaiﬁing
fractions combined for raﬂiw%illaﬁian 82 soveral posaible
products wers 1uéia&ta§¥5y the tenperature range.
Uyﬁh-?ﬁfﬁ&ﬁtiaﬁﬁﬁiﬁﬁj uging = apinning-vene column
&3 mm, in dlemeter ané 81 om, in length, one bundred and
'twantyufau#~grams of yﬁllﬁﬁwllquiﬁvilﬁﬂﬁ 6/12 me,, 118° ¢/3
mms ) were obiained, reprssenting fithwfive‘ﬁmr cent of
the theoretiesl yi&la, ?h@ﬁiﬁdﬂﬁ of refraction was deterw

. 80
mined for the produst: nﬁ s L.5483,
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Hetnyl a~{8-Dimethylsmlnosthoxny)phenylacetate
Hydrobromide

G 5?{ ﬁ*{l} h*ﬁ@* Q{:ﬁ ﬁﬁ

0= gH M (ST ) o BBy

into & 126-00,, round-bottom flesk wss intrdﬁuead'%,lﬁ
g+ (0404 mole) of methyl a-bromophenylecetate, 5,56 g;,’
{004 mole) af @ﬂdimazhyla%inaaﬁb&wﬂl, and Y0 oo, éf ta1a¢ﬁ&*
The mizture wes hesated to roflux for tw@ﬂﬁngwar hours,
duping whiah;tiM@ e wvhite solid had separsted,

The contents of the Claak wers £ilbered and the splid

tived in e minimum of hot absolute methanol, Anhydrous
sty waz added until} yreélgi&atimn whs complets. Azeiln
the solid wae recovered by filtrstion snd resrystsllized
from nebutyl alcohol, The erystals were filtered, |
washed several times with snhydrous ether and dried under
veouum, | |

The process gave five grass of methyl a-{2edimebiyle
aminoathoxy)phenylascetates hydrobromide, reprosenting thirtye
nine per gent of the theoreticel yield, which melted at
201,8° C. | |

ipalysiss Celeulsted for Cy.Ha BrNOg: N, 4.58;

Found: 4,94,
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Bebihyl a-{@Diethylaninoethoxy )phenrliacetate

C&w e O
ﬁyﬁ ?ﬁ»ﬁﬂ @ﬁﬁa

G-Calgi(Cglig)y

Into o threeeneclk, ﬁ@&ﬂﬂe, flaask, Titted with a
- mereury-seal stlirrer, %@gﬁ wawﬁens@v and dropoing funnmi,
1_éarﬁ pleced 11,7 go (0,1 &ml&) of ﬁwdi@thylamin@aﬁ%anél
agﬁjlﬁa ce, of toluene, ?@& aleoholate was prepaved by
addlng 2,07 g, (6,9 mole) of finely divided sodium metal,
After the resction had subsided 16.85 g, (0.7 mole) of
metlhiyl s~bromophenylscstate aiaﬁalvﬁé in 50 ee, of toluene
wore added dropwlse, with constant aﬁirring, The misture
was hasted to reflux for aighﬁaaﬁ hours, during whimh‘&im¢
a solld gepsrated out,

This wee filtered end proved to be weter soluble es
was expected; the golid being sodium brﬁmiﬁ&* The flltrate
wes washed with several portions nt watey to lnsurs cémgle%a
removal of all solid materisl., The toluene zolution wae
then added to B0 ec, of flve per cent hydrochlople s ld
solution and washed with severs) portlons of sther, Aftep
the acld solutlon was w&éa‘b&mia #ith ten per cent sodium
hydroxide, an amber llguid agyawmﬁw% out,; vhich was exm
tracted with sther, The etheral solution wae dried over
snigdrous sodlum sulfete and filtered,
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Upon distillation (160-65% ¢/4 na.) only & very small
smount of methyl se(2-dlethylsmincethoxyiphenylacetete
was obtainedy this baing sulfislent for snelysls purposes

onlyw

hnslysis: Ualculated for Gyuhi oN0.s ¥, 5,273
Found; G.40.
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Bolthyl a-{f-lorphllipcetiozy)phenylecstate

B el Tl G O R
{:53{5 | Co Qb§§§

OmC oH B0 B O

Into a bhweewnoclh, B00-te, flask, fitted with a
mergwy~seal stlivrer, VYont condencer, and dropping funnel,
were plsced 20,88 g, (0,18 mole) of S-morphilincethancd
and 150 co. of toluens, The slooholate was prepored by
adding S.456 (0,18 mﬂi&} of finely divided avdium metal,
After the remctlon had subsided, 27.48 gz, (0.12 mole) of
methyl a-bromophenylecetste dissolved in 60 cos of toluene
ware added azmgmi%, with copstent stirring, %Yhe mixturs
was hoated to reflux for eighteen hours, during which tims
a @aliﬁj§ﬁgarataé put, :

%hié'waa filtered and pr@v&ﬁ to be water soluble. It
was nocesaary to uge soversl washings of water to ra&éw&
811 of the sodium bromide from the filtrate, which wﬁé
then dissolved im 100 co, of five per cent hydrochloric
8014 and washed with 50 ¢, of ether, The acid solution was
ﬁham,mmag bagle by ten per sent sodium hydroxide a@lﬁ#iaﬁa
An smber liguis sepurated mz% w 88 oxtracted with ether. The
sthersl solution was dried over anhpdrous sodlum sulfate,
filtgpﬁaﬁiigga distilled, and only & very small smount of
methyl s-(2-norphilinosthoxy)phenylacetate (168.70% /4 mm,)

was obbtained; this being sufficient for snslysls purposes only.
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It i bellaved that the unusuelly low yields obtained
in the syntheses of the ethyl snd morphwlino derivatives
of methyl s=bromophenylscetete are 8 pecularity exhibited
by this particuler method, SBubstantisting thie is tﬁ&
feet thet no product was obtalned in the ease of the
condensetion of the mathyl ester with Zepiperidincethanol, .

Analysias ﬁalsmlata@ for Qlﬁﬁﬁlﬁﬁ*g”‘ﬁt 5,033

¥ound: 5,886,



19

- Bthyl s-Bromophenylec etata®

€ gligrOliati0-00 gl

‘ :

By

A three-neck, one-liter flask, fitted with s mercurys
‘aaﬁl stirrer, West condenser, and dropping faﬁmal, was
eharged with 185 g (1,0 mole) of phenylasetyl amu’riéa
which waa prepared s Qravi@ualy‘aawarinaﬁ.ﬁ' The pold
chloride wae distilled apd purified for this preparation,
Over s period of sixz hours, 176 g+ (60 e, 1.1 moles) of
bromine {4/£,98) were added dropwise, with constant stliry.
ings The resction mixturs waa then hested on & water bath
for fourteen hours, Sue to the ewplution of hyava@hﬂ
bromide, this aynthesls was carrlied out under a hood,

To the neek of s H00~co, Alebllling flask, contuining
266 g (831 coe, 6 moles) of sbpolube ebhanol, wes &tﬁa@ha@
& West eondenser end 8 g, (approximately thres per cent
by welight) of finely divided sodlium metel were added,
During this edditlion an los bath wes used to cool the
aleohol mixture, The uvest condenser was repleced hyv&
thermometer, and distlllation commenced, After the firat
50 to, of disgtillate were digparded, spproximately tLhres
moles of absolute ethanol were dlstilled thyough s Hopkine
condenser, wiich bed raylaﬁg@ the dropping funnel attasched

‘1014,
ﬁﬁﬁgr&, pe 10,
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to the resction [leak, Ageln, an lce bath wes used to
goo) the resctants, untll distillistion was complets, it
was then premoved, distilletlon appsratus dlsmentled, mud
the contents of the flask heuted to reflux for &i%hté@ﬁ
hours. |

The mixture wes then filtered into a B0O-to,, rounds

bottom flaak, aqaipya& wiﬁh;a modified Clalsen head, and

8ll low boiling components removed by aeperation. The
reseining liguid wes &lstilled under 4 mm. pressurs,
yielding three Irectlons: (1) 1@$m1$5@ ﬁ,riﬁj 12630 ¢,
{3) 130.38% ¢, As three possible products wers indlcated
by the wide temperature range, all the fractions were come
bined for redistillation,

Upon refractionstion, with the use of & spinninge
vane column, one hundred end ninety-two grems of yeollow
1iquid (133-2%C/6 mm,, 12790/3 mm.) were obtained, re-

presenting seventy-nine per cent of the theorstlicel rleld.
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Rthyl sw{R=Uinethyleminsethoxy)phenylecstate

G ﬁf’.‘i ﬁ«n{l}ﬂ«& D3 ] % 5

0wl N (CHy)

Into a three-neck, EO00soc. Tlesk, fltted with & West
copdenger, mercury-szeal stirrer, and dropping funnel ﬁ@r@
placed 10468 g, (0,12 mols) of amﬁxm@tﬁylaﬁanaﬁhh&nﬁx\ﬁﬂﬁ
150 eo, of toluene, %hﬁ slooholate was yr&gar@&‘hy@mdﬂing
2,53 g, (0,11 mole) of finsly divided sodlium metal. éyhaw
the resction had subsided, £4.9 g« {(0.10 mole) of ethyl
g~bromophenylacetate dissolved In 50 cc, of tolusne ware
added dropwlse, with congtant stlirring. The mixture ves
heated to reflux for eightesn hours, during which time e
s0lld sepsrated out,

This wes filiered and proved to Lo waber soluble as
was sxpected; the solld being sodlum bromide, The filtrate
wae then distilled under & mm, pressure snd three fractions
were obtained: (1) 188° ¢, {8) 1866-60° C, fﬁ) 160-886° C,
Since 1t was thought that fractlon (3) contained most of
the desired product, this was redistilled {185.80° 0/2 mm.)
snd the dilstillate, upon snalysis, contained 7.71 per cent
nitrogen as compsred to 5,58 for ethyl aw{fe-dimethyleminoe
sthoxy jphenylacetate,

Fractlons (1) ani (2) were then combined, dlssolved
in 50 ee, of five per cent hydrochleriec seid, and washed
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with 80 ecy of ethery The acld solution was then made
mam using ten per cent sodium hydroxide solution. An
swber liquid separated and was extrasted with sther., The
etheral soclutlon, after belng over anhydrous sodium sulfsts,
wes mwamm and four g&ma of ethyl a=~{ @~d imathy lamino-
sthoxy)phenylacetate {145-50° /8 mm.} were :ammm&ﬁ;‘
roprssentin:g only .gwmtwa par ecent of the ﬁhmratié’ﬁl
vield, ’

igy Celeulated For Cygfigylious ¥y ﬁ&;;'“\
Found: B.56s
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Bthyl a-{2-Disthylaminoathoxzy)phenylecetate

ﬁ’aﬁgﬂﬁ (ﬂﬁﬁﬁ}a

Into a three-nsck, 5UOwco. flask, fitted with a West
condenger, mercury-sesl stirrer, and dyopping f&ﬁﬁﬁllﬁéﬂﬁ
placed 14,04 g. (0,12 mﬁia) of 2~dlethyrlsminecethanol
and 150 ccy of tolusne. The alecholate was prepared by
sdding 2458 g¢ (0,11 mole) of finely divided sedlum
metal, After the resction had subsided, 24.3 g« (0,10
mole) of ethyl s~bromophenylapetate dlssolved In 350 co,
of toluene wers edded dropwiss, with constent stirring.

The mixture wes heated ?a reflux for eighteen hﬁﬂ?ﬁ, auring
which &ime s aolid s@parﬁtaﬁ out,

This was filtered and proved to be water splubls
as befors, It was na¢¢aﬁaﬂy to use seversl washings of
water to remove sll ¢f the solld materliel from the riltrata,
which then was distilled unaﬁr 4 mm, pressure. Four -
fractions, {1) 162+168° ¢, (2) les-185% ¢, (3) 185-180° ¢,

wore obtained,

Following the precedin; prossdurs, f#%@%i@ﬁ‘_ﬁ '%ﬁg
dlssolved in 50 eco, of five per cent hydrochloric ecid,
and washed with B0 cc, %fyﬁﬁh&r. The 2014 solution woes
then mede bagle by ten par cent sodium hydroxide solution.
An smber liguid sepsrsted snd was extragted with ethep.
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The sthersl solution was dried over enhydrous sodium
sulfstey then distilled, and five grams of ethyl e-{2~
disthylasminosthoxy)phenylecetate (148.54% (/3 mm,) weve
obtsined, repregenting only elghtesn per cent ol bLhe
thesretiosl yield,

4nal

yais: Ualeulated for CygligghOss W, 5,08,
Found: §.27.
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fthyl aw={2~piperidincethoxyiphonylasetats

@mﬁmﬁ{ éﬁﬁ gﬂ&@

Inte a three-nesk, H00.ce, flask, fitted with a vest
sondenser, mercury~seal stirrer, snd dropping funnel were
placed 15,48 go {0.12 mole) of Zepiperidincethano) and
160 ve. of tolusne. The slopholate was prepared by &dding
24535 go of Tinely divided sodium metal, After the resstion
had subslded, 24,3 g« (0,10 mole) of ethyl s-bromophenyle
acetate dissolved ln 50 co. of toluene were added drope
wige, with constant stirring. The mizture wes hested to
reflux for eighteen hours, during whioch time & #olid
separated out, |

This was filtered snd proved to be weber soluble as
before. It wes necessary to use several washings of water
to remove &ll of the sodlum bromide from the filtrate, which
was then dlstilled under B ame pressure, Three Iractions,
(1) 180° ¢, (8) 150-85% ¢, (8) 165-70% ¢, were obtalned.

Following the same procedurs as befors, the fractions
were combined, éiﬁﬁﬁﬁVﬁd iﬁ 83 cas of Tlve per cent hydroe
ghloric acld, snd washed with 80 eo, of ether, The
e id solution wes then msde basic using ten per cent sodium
hydrozide solution, The amber liguid which ampawat@éiwas

extranted with ether. The etheral solution was then dried
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over anhydrous sodium sulfste and upopn 4isbtillstion four
and two-tenths grems of ethyl s-{2epiperidincethoxy)e
phenylacetate (178.32° /4 mm,) wers ovtained. This
represanted only eleven per cent of the theorebtiscsl yleld,
Apalysls: CGaleulated for @fwzzigﬁﬁ%z Wy 4,823
Found: B.10,
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Ethyl ae(2«Morpholincethoxy)phenylecetate

ﬂﬁ 5«?ﬁwfﬂwﬁﬁﬁﬁﬂ

ﬁ«ﬂﬁﬁﬁﬁaﬁga@

Into & threseneck, 500«cc, flask, fitted with s Vess
candenser, mertury-ssal stirrer, and dropping funnel, wers
placed 23,60 g. (0,18 mole) of Bemorpholincethaensl and 180
coy of toluene. A4s bhefore, the aslooholate was prepsred
by sfding 3.68 g, (0,16 mole) of finely divided sedlum
metal, After the r eectlion hed subslded, 56,45 p. (0,15
aole) of ethyl a-bromophenylacetete dlasolved in 50 e,
of toluens were sdded dropelse, with constent stirring.

The mixture was haaﬁsﬁ to reflux for elghteen hours, during
which tlme a polid separsted out,

This was filtered and proved water scluble, es in the
preceding preperstiona, To remove sll of this from the
toluene solubion, several washings with water were
BOCCRABY T,

The toluene solutlion was then poured lnto BO co. of
five per cent hyﬁr@@ﬁloria ac 18 snd washed Wiﬁh 50 ce,. of
ethsr. The selid saluﬁi&n was then nade baslo ﬁwing ton
per cent sodium hydroxide snd extracted with ether, The
sthersl solutisn waes then drled over enbydrous sodlum aulifate.

Ypon dlstillstion of this solution uﬁéaﬁ 3 mm. presgurs,
thyrse fractions, (1) 16065% ¢, (B) 178807 ¢, (8) 120.00° ¢,
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were obtalned. Yractlons (1) and {2) wers combined

and upon redistillstion only two ah& one~tenth groms of
ebhyl ae({Z-morpholinoethoxy)phenylacetate (177700 G/3 rung)
ware obtained, Thia repragonts only four and sight-tenths
por eant of the thaareticﬁi risld,

inelyelse

Founds: 4,83,
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Tsopropyl a-Bromophenylacetate

O {T-0gon g,
Br

A thres-neck, one-liter flask, fitted with B ROTCUTrYe
eeal ptirrer, West condenser, snd dropping funnel, was
charged with 156 5, (1.0 mole) of phenylecetyl ohloride
which was prepered es previously @aaeri&aﬁ,ﬁ The acid
chloride wes Aiatilled end purified for thig prepar&@i&m;
Over a period of eix hours, 176 g. (€0 ey 1.l moles)
of ‘bromine (3/2,98) wers sdded dropwise, with constant
etirving, The resction mixture was then hestsd or 2 wabay
bath for fourtoen h&ursg “Yue to the ewolution of hydrogen
bromide, this preperstion was earried out under s hood,

Kext was added 180 g, (220 etey & moles) of looe
propyl alechel dropwise, over u period of two hours, Fhe
sontente of the flesk were hested tu reflux for 2 yaﬁia& of
fourteen bours, after which time the exoess aloohol was
removad by ssperation,

Upon iistillation, only one very distinet fraction
{124° ¢/2 mm.) of Emehundfa& anéf%%irtynfiva gr&maiﬁff
isopropyl a~bromophenylscetate wes shtelined, It was not

nacessary to refractionste the product as in the preparations

ﬁﬂu&r&, Ps 10,
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of the other twoe a-bromo euters, Ninetywons por cent of

the the

orétical ylsld wap obtained,
gnalysis: Caloulabod for y,K, .0, 0e: fr: 31,18
P @\m 3 ;%ﬁ * @ﬂn



GHAPTRER 11X
DISCUEZION OF RESULTS

In the preeeding chapter, only the detailed pros
cadures followed in the prepsrstion of the derivatives
of certaln elky) phﬁﬂyléﬁﬁﬁ%ﬁ%ﬁ and the necessary inter
mpdiate compounds were describad., Ko discussion of the
technigues m%&& nor of the &%ffiauﬁkiﬁ&v@naéuat@rad hag
ba&n'pmaaeﬂta@g In sddition to ap explenstion of those,
varlous ettempted procedures, plausible ezxplanations fopr
tisse apparent Cfeilures and recommendations congern lng
future resssreh in the synibesis of similar compounds
wlll ve discussed in thi& shapter.

Ro unusual 41ffloulty was snecuntered in the preparation
of the alkyl e-bromophenylscetates, The bromlnation of
the aoid chloride progressed sat lafactorily, It was
netessary in the condénsation of both methanol end ethanol
wlth the s-bromephenylscetyl chloride to insure the wbw
sence of water by the dlstilistion of the sleohol over
sodlum inte the reaction fleek, %his wes done to prevent
pesaivle hydrolyeis of the a~bromophenylacetyl e&l&@iﬁg
into s~bromophenylscstic acid and possibly into mandelie
acid, In the case of the isopropyl aleohol, the drying

procedure was omitted due to 1ts low water conbent,

31



The primery procedure followed was outlined in the
aynthesis of methyl aw {@»&mﬁhﬁmimtmwmﬁwmﬁum
hydrobromide, However, when this procedurs was applisd
in the cese of the dlethyl, aibutyl, piperidine, snd

rpholing derivetives, m1lds were obisined that could
not be purified by amm”&y RN G, ﬁwxeywﬂm&mmmfma
sttempted from absolute methenol, sbsolute ethanol, |
propyi aleckol, lsopropyl aleohol, nebutyl alcohol, eny)
sleohel, isoamyl sloohol, hexyl alsohol, cotyl slechol,
othyl scetste, and acotisc mold, When u trsce of water was
added, the sollds dlasoclved, but resovery proved imposs ible,

Had this procsdure been satisfactory is all cases, it would
have been most desirsble as the hydrobromides would have
been formed, thereby wmiwm.g the verions mhﬁayumm%m
goluble in weter snd in & rsadily ussble form,

it was necemsary to modlfy the procedure by preparing
the sodium smlts of the anino sloochols before sendensation
with the s~bromo esters, DBensene was used originally as
& solvent, but tolusme proved more satisfactory due %o
its higher bolling point.

Toe vemoval of the sodium bromide formed in the cone
densetion was effected Ly {lltration end mbsequent washings
with water. It 1s believed that the low persentage ylelds
sbisined were due to the moderate water-golubility of the
various prodacts whish wm partially removed m&mm@w
by the initial weshinga,



Digtilletion of the final produst in essh synthesis
proved difficult dus to the high boiling point and high
visoosity of each liguid, Hven with the use of low
pressure and small Claisen flasks, extreme bumping was
- encountered, | |

Analysis of the higher bolling fractlicns cbtained
indicated that & possible ester exchange haed teken places.
ﬁgﬁﬁwﬁﬁmﬁﬁwﬁﬁ o ‘

ooty * AW
| C gllgeCReCO00aH (1) g

OnCol BiR) g

The formation of such e dibasio compound wuld ald 1o exe
plaining the high per cent afniw:@;ma found, Insufficlent
pare mmxavzgz'gmﬁ‘@%tuinaéﬁtgfgrﬁﬁn dsfinitely the forae
going postulation, However, ih@ bolling points af'th#a& |
high frections wers of the same nagnitude ws those
obtained by Rishardaon® for such Albasic compoundss It

1s believed that %o prevent such an exehangs, & higher
bolling solvent and & sborter time of refluxing abould be
uged, o

mﬁ,,ﬁa Richardaon, "Preperation of Various Aamino
Alsohol Derivetives of peChlorophenoxymcetis Acld and
Phanylacetic Acid", Unpublished Master's thesis, Daparte
ment of Chemietry, Borth Texas State Teschers Gollege,
1847, pps TR0,



ﬁﬁm@am&a which wers obtained in gufficlent qumﬁzﬁy
%o warrent ﬁ:&mi@al ﬂmig"iis ware sent to kamm%& _
company, Detesit, Mish im. s yet, no resmults sonceraing
the therapsutic sotivity of the werious compounds have
been recelved, | |

The condensation of the lsopropyl ester with various
amino alschole has been iInitiated, but this study hes nob
been completed, The Dymation of other Wﬁ;mmpmmyiw
ecetates using long chalin allyl slechols and oyslls wlove
hols would leed to sdditional interesting vesearch, Also
an inerease in the number of suino alechols used would
introduse the possibllity of moye sompounds having entie
hisbamine properties, It 1z suggested that the general
prosedurs previcusly described be modifled and the syne
thesls of simliler compoundr be attempted by condensing the
sodium galts of veriocus mendelic esbers with certaln
dlslkyleninosikyl halides,
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