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ABSTRACT CF DPEZSULTS

_ ;. Stnco S*Jrf of Projcet: Th!s corflon of the summery
covzrs %be pcrlod from | July 1950 to 31 Deeznmber !954Q As
stafcd,sbove, the ob}ec?!ve of the projcet Is to flnd &
:yb%hciic érugrwhich would be as effeciive and as safe from
fhe polnfs of view of human toxleliy and addictlan llability
as Is codelnz. Although adequate synthetle substifutes for
morphine arc avallable, such e sungance is necded bzcause
no such drug of the codelnc-type is known. Seventyefluz.
per cent 5% the ncéds for narcotics are for codeline rather
than morphlnz. Thie mcans fha% the Unlted States mys ¥

contlnuz to Igport and stockplile oplum untll an adequate

-
H

e o

svnfhaf!cvsubs%i%u+°'For codeine has beza develesed, 2

role of the pd“h Aodicf101 Resesrch Cen%er in thiz Investle

gation conslzts of- fﬁ’ dc%erm{n“%!cn of the addlcilve

propcr%!cs of ncw drugs. The evaluatlon of the anaigesic

and sntltussive effects must necessarlly be mede elsewhere.

The methods used for studyling the addictlon flabllities
of new enalgcsles Have been described In detall in the
peoject descriprions and ia pravious prbgress repcrisse Crucs
to be studicd a8 synthetiec substlivtes fc% codelnz are

omme !“—'\P’ a2
- ‘-d - 4

]
ve s

n_

re aremising by the Commitice soa Crug ~dd
and tlarcoilcs oi the Matlonal Zeseerch Councll., "hzn such
drugs arz rzcelvad at the NilH Addlictlon Rescarch Center

the human sharmecniogy of the compnunds Is studled by

deternining effecis of varlous doses on blood pressure,
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respliratory ninute volume, body temperature, pupllilcry
slzz, cice “Foilowing completion of the Easié‘pharmaco-
logical work, cffects of the drugs on the behavior of
former rarun'ng ada!c‘s are cvaluated by cdministering
them In doses based on the results obfa!ncd/iﬁe pharmaco-

loglcsl experiments. If the drug Induces behavioral effects

resembling those seen after administrattlon of morphlne or

codelac, It iIs ver? likely to possessaddiction liability., — -

The abtlity of fhc drug fo relfeve or to prevent the
aapzarance of svﬁp.ons of abstinence fron morphine Is next
studled In pafle ts strongly addlcted to nmorohine. |If fﬁe

drug vader .esf relleves or suooreeses abstlnence, it is

judzed o have &<d utow !fabt T¥ve. In such experiments,
the dose of the drug,under test which Is requlred o relleve

-

or susprzss the symproms of abstlnence gad the degrze of
reitcf or-su oprcsstﬂa of abstlinence are Indlces for cecmparison

s%an ard drug, coazlnc.

“fo

B

0

with
then an éSpcc!aiiy promisling drug becomes avallable,
t 13 ciudled by %h" direct addiction technic, Thls Iavolves

f

L

(4]

the adnlnlsiratian of ascendlang doscs fo former addi

X

voluateers over perinds of fine alng bO% zen 30 to 130

P ddictlon period, sulteble measurements sre

L.

carried out %o dztect and evalvate *hz development of tolerancz.

Flaatly, druss are wlthdrawa abruptly, and ovszrvefianng for
ahstlnence symptoms madz.

The drugs studied durlag the perlod | July 1951 o
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o - ADDICTION LIARILITY TOXICITY ~ POSSEBLE UTRLIETY
DRUG o - (Relative to Codelne) (Relatlive to Ccdzine!
“L:-orphan - Mueh highetr - Greater Tane
" -Dromoran} . - ,
. 3. ethy!l cther of Levorphan  Higher Greater if needzd, could be
: . : ) ' : ) vsed for mild patn
. ('“ffhylmcfhylomlno-|'l (2t  Higher. Higher ~ bhae
vithlenyl) Bu%-l-enc ’ ' B
a~ilethvlamlno-|:| (2 o Higher o Greater ' Mone
Ciihlenyl) Butwlecne « ‘ '
. Dcutrophan L T lower | SN Lower 7 Mine
(' -Dromoran) Lo o W T ' '
Lestromet horphan {3-Mcthyl ~ lower , Lower - Veupy peanlsing for
ciier of Dextrophen) | ' crugh
- £ﬂ  2:2-Diphenyl-4 d!mefhy!-7 - Higher S Somcwhat less - Stight possibtlitics
- ¢ inoethyl Valerate K : ' . . - for paln veltlef
d 2-D'phcnyl-4 dlncfhvl~ Higher = . | Aboutl equal " Slight possibilitics
,( xlnoe%hvl Valerate NN o for petu relief
. I 012-Diphenyl-4 dimcthyle . Higher 4 > Somewhat less ~Slight possibilities
.Tnocthyl Valerdte , @ ' . for paln reltef
: /ﬂﬂ“ ethyl 2:2.DIphenyl-4- Higher Somawhat less - Stight possibilttics
« dincthylamino butyrate . e o

+ for pala rellef
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DRUG

ADDICT ICN LIABILITY

{Relatlve to Codelnel

TOXICITY -
{Relatlive to Codelnc]

pOSSIBLE UTILITY

Slpha-l-Methado!
{ 2ta=d)-Methado 1™

.2, N-Dtmcfhy!-3 hydroxy-_“

.".)rph!nan

! -r_, t"!*pl"’le*hV"‘B h‘/droxy—
i ,rohlnan

i"ixtures (1= !O, 1-5, 1-3) |

00 t'lorphlne and fnrphlne?.

u»4~Dlphenyl-d!me*hvlamlno--

r-vanone~3 i

N

" tc Lzlow for further detalls.

Higher
Higher

ngﬁér
Higher
Higher

Higher

N O

o ~

“art: not entirely completed durling perlod 141253 o 1-1.54

L]

Higher
Lower

Less
Somewha b higher
Aboutl cqual

Somewhat. hicher -

N\

t

flone
Unknowh
Unkncwn_

Possible Tor rellef
of psin

Very definlte
possibilftics Tor
cough.ond paln rellef



be Eesu!fsiuﬁrlng.Curren? Reonrtinn Perilad: The

addlictive pro;erk}”?‘5f elght drugs "lor classes of drugsl

were evaluated wﬁ¥f!v or in part durtng fhe current repertlag
period. Results arc shown below vader the individual headliangse.
C_IL dand ¢ 2-m-D(ﬂerhyl-a«wv4rcxy-hbrphlnan. |
!nvesflgéf!on_of these two compounds was'parflally completred
dur]ngvfhe preceding reporting perlod {Seze Numbers 13 and 14
in Table aboye); The results pfevlously obtalned were
conf!rmed; The dextro %orm of the compound was completely
inert, dgvo":d of addictlon Ilablility, and probably devold of
eny Important therapeuvtlc properties. For this latter reason,
it Is not promising as a synithetle substitute for codeinz. |
The levorotatory form of the drug, on the cother handa nartially
3uppressed absf?hcnéc"@n paf!;nig who were sfrongly eddicted
to morohine. S!xfy,mflilgrams,gfrfhe}!evo isomer every four
hours were sufflelent for this purpose. The levo lsomer,
therefore, &as higher addiettion.ltablliilty then that of qodetne,
out )ess,fhan that of morphlne. Although this drug Is not
tco promising, 1t might be of value Ia the event a safer agent
ts not develoned,

2. d4-4=Diphenyl-Cudimethylanliso-hexanone~3 {(5ze
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Poe I8 tn Table sbovels In doses of €0 to 75 mo. eve

s &

hours, inls compound sunpressed almost cumpletely symptons oot

[+

of abstlncnce frem morphine In S patlents who ware strongly
¥

dleted to that druge Irs addie

Neowep
~

rdged to exczed that of codeiac, but fe somewhat less than
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thatl of morphtne.

e ko

Ll o

as s cough suppressan#s

"sub tttute for codelne since it 1Is

ln acf:ve,u:e In Germany

Furthermore, it shcufc be a mild

cnafges!c and s easttv qufhcsized.

3. Bcnzy!morpnlnc

whilch was dcve!opéd In Fre

(21.,,'/

+
can be Injected only ai1oral ‘suspenslon,

)

Myr!s%yl Ester,

This druvg,

nce, is Insoluble in water and

For this reason,

alt work cartled out wl%ﬁ the drug has been by the oral

roufe. Doscs rang!ng up fo 6”0 g« ora!ty did not lnduce any

dcftnlfg no.ohrnc-

*—

—~—

fic» effects In rontolerant addicts.

Transient skin cruptions conslstling of blotchy erythems and

urticarlal uqyais were obsarved Ia both of the patients

who received fhu argqsf dos

ineffective In suppressing absrin znee from mornhine.

I

drug 1s not rega’dﬁd a8 3 proms

e,s.
)

not @ true syathetic, has too h

14
therapeutically inert.

44 Bets

to 100 mg. orally or subgute

dl-tlethadol.

-
~3

-~y

0he drug was completely
The

ng sbbs%!iufc since 1} Is

*

igh toxlcity, and 1s prebably

In doses rengling between 30

This coempovnd repraesents aacther oosslb!e

:zcus!y, betaedlemeihado!l did not

tA . [ A - &
P DORYS IS N

=S

uce cvidence ¢ morphince! actfon Ia n rant & <
It was totally Ineffective In sussressing syaoboms of abstlincnce
fromim§rph%nc in ztrongly addictcd patisntss It 135, tharefore,
'jurg'd io szc no addleiion tizbility., Since fﬁcr: ls no>
clinical data availebls on the possible value of beta~dla
methads! as anm aatitussive or aad?gcéié agazat, ive possibilitic
as a synthetie s:bs%i%ﬁf% for cadalne cxnnot by evaluated of




fh;-p(escnf~flmf* ‘This drug ls, hcwuvzr, castly chemlcally”

anE-aceay!me‘ucdcl, 8 drug with very high

cenvcéf%ble te i
radﬁfc?!onAfiab!l!%v. Eor ‘hls rcason, 1+ is vallkely thaf

it would oe regarded as belng a safe subsiitute for codelne.

5. Addlection llablitiy of Na!orpn!ne-horph!ne

(1-10) Mixture. In previous rugcr%: It was shown that mixturzes
of Nalorphine and morphine were not llkely to be abused by

drug addicts slnce'mgrph!ne-!hduced cunhorta s effectively
blocked for 2 hours by the Nalorphine and sincz injection cf
such a mixture would preclpltate gbsiinence iIn addicted
Individuals. Przvious dircct addletlon experiments with this
mixfure !nvoli%d'adm!nls%rafion of very high doses {Taddicting
dose schedule® }. ho !n ormaflon wes available on &dm Iniatration
of "therapeutlc uOSCS chronlca*ly. For this resgom, & patients
were givzn 10 mg. morpa!ne plus | mg . Malorphine every four
hours for 30 days, ofter which the drug wes wiihdrawn. The
unpleesant slde effecis noted with Taddicting® scheduies did

not appear wlih this ?‘heraﬂ"% " dosc schedulc. Dzfinite,
mild absiinence, however, appeared fcifowing withdrewatl of

the mixbure, which was Just 2s Intense as s matens of absiinzacz
followlng wilthdrawal of marohine after admls alstraiion oFf {0 mge.
_evcr? four hours for 30 ans io
}n anz sengc, the addictlon 11abilliy of the mixfure 15 o2
real as thel of morphine, For this rcason, anc bsgavse the

Malorphlnewmarphine misture is rather Inefiective cratly, it
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s not regarded

Furthermore, 1t

6o Morahinc Ante

VYork 1s be!ng undcrfa<cn In the hope of developling @ morphtne

an*arowts& whic% ls orally effect

such an antagonlst with 2 synthetic such as methadone, or

'&acemorphan, might decrecase &ddlc
‘be regarded as & poss!b!e substit
four s“nfhefic anfagcn'sf* has be

- {al Levalfc.phan.
Morphinan analogue of Nafqrphinc.

to be an effeckive antagonlst to

both subculancously and oralfy.

"l

perslst fonger than do those of MNalorphinze.

rcactlons may occur with subcuis

5 mg. These toxlec effects coasis

preclpitous drops In blood pressv

compound In doses whlch might be

of any szrlous conséquenca. Stine
orally 1% offers defintlic possibl
of a3, mixture of ihe kiad desired.

{c) :c;%écs faron

isomer of

alnesle miut

-
U~

8 promising substitute for codelne.
%gnﬁf a-true xyn(heaic.

gonists Cther than bkloroﬁtne.

aco

Levallorp
thepefore, 1s nod a promising conshituvent

urc

-

lve. Tbe coembination of
tion llability and, therefore,

vie for codelne. Tork with

en par%!y completed. g
This Is the !evcro.afcry

The drug has been shown
marphine end Raccmorphan,

hz ante onis lc cffecte
Seriouwz toxic
ys doszs greater than
? of nausca, vemltlng and
¢ffacts of *he

re Toiklc

vsed In mixtures are not

e the drug 13 effective
jttiecs fcr the devcicpment
2a. Tals drug P8 e

han. A% expected, 1t is

By
-




{cl Levallomzthorohan. Thls,comoéund Is tha

3-n~thyl c%hcr of Leva:!orohan and was found to be effectlve,

..

-~

either crally or subcufaneovsly, In an.agcnlztng the effgcts

of morph!ne or Raceporphan. Untowasrd side effccts appearéd

" wlth doscs rca%er thea 5 mge Vhlle a definlie possibliity

as a CQns%I%uenf of an anfaronls%-ana! esfc mixture, It

possecsses no advantages over the perent compound, levallorphan,
{d} -3-Hydroxy-N-Propdrgyl-Lbrphlnaé‘ This

compound is of eSpeclaJ interest since 1t prodgées analgesic

< ffects In mfcéswhich,arc equal to those induced Ey meperidine,

Despif‘_%ht., the 6rug ts an e%fecf!ve antagonlst when

edministered sgbcu%aneousty, but 15 far lecss effective when

administered orcllv. A4 hasvﬁézn shown to orecipi%a%c'symp*oms

of abstinence fron worphlﬁe in acalctaﬂ natfznts and, therefore,

it 1s not likely %c’bc abused by such” catlents., It offcrs scme

promlise as‘bzing z possible substitute for codeline Tor the

rellief of mild pain. | |

Thi

1 8

(e} l-3-dcetory-il-allvylnormorphinan.

compound is also an-effectlive antagonlst when injected
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subcutancousive IF iz Tar let
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Is not 2s promlsing a constifuvent fcor an anfagonlsi-znzigesle.

nlx ars as- s Levallorphdn.
This compound, though mof chemically
related to morphinz, Is derived from oolum, and in the past

was regarded as a troublesoms wazic produz’ ©

Evidonce has now beeome cvallab




antitussive In Eidh man end animals. If this Is confirmed,

. the drug m!gﬁf ,yia pos;Jb!c substltute for cédelne as an

'dnfifdéétve énd,wsuld,'%héreforc, have the effect of ex%end?né

the supply. of codeine derived fr$m opfume In doses-vranging

‘up to 100 mgey cltther orally or subcutancous!y, the éompaund

does not Induce morpﬁ)ne-!tke effecfs In nontoleraat former

morphtne addtc#s. Mo untoward toxic effects were observzd,

1 appears to be totalty devoldrcf any ability to suppress

s ymptoms of abstinence from morphine, Thtsicomébund ts,

%bcreforé, regirded as bzlng very promising. _
8e Dlhydrohydrohydroxymcrphiné. ?&is e¢ompount .

~ _
1s the morphin% analoguez of eukode!l {Jdlhydrohydroxycodeinonel,

g

In doses of 2 to 3‘mg;.subcufaneousty,,!§ Induces marked
torphine=1lke effecfg;'lncludlng eugh?r!a. it rellcves and
suppresses asstinence frem morshine cémp!cfeiy. lts
addictlon 113b1Itty and texlcity are far greater than those
of codelnone. The drug is, therefcore, né% a sultable

codelne substituic,

e

.. ¥
Imethylamine=1, 2, diphczavie

g

(4-d

[

®. Prsopoxyphenos
2apropionoxy=3-methylbutane). This compound was reeently

submtittcd by the Committee on Drug Addictica and Marcotics.

The animal sharmacolosy aad prelinminzry clinlcal expeorisants
indlcate #hat this drug mey have analgesic properties

® ~ | AP ! -
azsroximately ecquivalzat o fhesz of codohrs. 7 3y

2 very imnortant drug stace to dat:s the po

.

A~/57




far codelne havz been antitusslves rather than anélgeétcsb
iSo-er, only pre)?m{nery fa#fcolcgtcal lafermat lon ie
'éva!lable;‘ In dcies-faﬁganVUp fo 250 mg. orally nc evidence
of mofphfne-!tke.effecfs or m§rph3ne-3§ka euphorlta have been
observed in noantolerant former morbhlne.addtcf:. Mo serfous
toxic effects have becn observed.

SUMARY. Of the compounds‘s%udied so far, fyo $re fegarded

3s exfremely‘promtsiﬁg as anf!%ussive agents. These com§ouﬁds
wgfe Dextromethorphan and Marcotine. Cllniecal evaluation of
‘fﬁe antitussive propertles of both sre currently underway and

1t seems probable that both compounds will soon come Into the

X > - . - )
market e¢s cons¥ltuents of antitussive mixturese These drugs,

however, coasil%u%e'an;enswet to only half the oroblem. la
addftion to tts use ai;én antltussive :agent, codeine Is
extensively used fo? the retlef of mifder grades of paln.

As yet no drug s avellable which Is known. fo be as effective
é; codétne for this purpose and vhiech %as as low addlielieon

!labilliy snd as low toxicitv.
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nst During the coming six months wz hooe

to partly comnlete studies of five ecramunde




ThetAzscycloheptanes are of greaf jnfcrest‘slnce no evidence
of’addlcfioafItab}l!fy.fO'one'of these compou;ds was detected
in an exoertmznt us!nﬂ ronkeys at the Ualversity of Michizan.
vPre!tmlnary.Caln!cal lnrotw;f!on has alrcedy !ndlca%ed that
fheSc.drugs may be effecflve analges!cs. !f‘fhts ts true,

and If thelr addiction tlability islow, es Indicated by the
experiments at Mlchigén, they might be effectively substituted
for codeine Ia reltévlng patn, }The"drug Piperydimethadone . A
Is al#o already In cilnical uvte in Great Britela and, %herefc:e,
ls of some fatcrest. .We also hope fo‘procced ferther with

the develcpmenf of an%agon]s%—aba%gc:ic nixtures, with chief
emphasis cn Le@?t!ﬁrphan. Further studics of 3Z-Hvdrowy-

N-Propargyl-horahinan {direct addiction) arc also Indleczted,

I
!

Lornerence Plans:’ W2 lInfend to contlaue thz search for

an adequate syn%hcf?cgsubsfffutg For codeine uvati! a drug, or
drugs, }s Tound which are judged by the Commitice an Drug
Addictlon and Narcb%%cé.of the National Rescarch Cﬁuncli
fFulfiill all the necessary requirements. Only suvsoenslon of

the srojcet duc to lach of fuads would cavse work to eessa

714
adhd ~r

e ]
Ty
2
vJ
e
[#F]

.t Addictive Pronertlcs
of Mcthadone Derifvatlves {abstrsct}, Feoderation

Procs, 13z t1} 269 (Lar.} 1054,

A~/55
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