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ABSTRACT {or suomary} &F RISULTS -

3, Sinece Stard éia?rcjectu This portion of the summary

covers & pzrilod from luly |, 1931 to Janvary i, 1953, Az stated
above, the objective of the project Is to ftnd'a synthetic drug
which Is as»effec%!ve and as safe from the po!nf of view of hunan
toxicity and addicttion liabllity as Is codelnes The drug Is nceded
' because; although adequate svnfhe%!c'sybst!?ufzs-for morphine are
avallable, no such drug of the codefne type Is avallable. Since

75 per cent of the necds for narcotics are fbf codetne rather then
for morphine, th!s meons fhaf we husf'coqilnue to import ana stockpife
opium unttl an aégquafe substitute for codelne has becn doveloped.
The role of the N}WH Addtction Résearch Center In #his resecarch is
related to studyling the addictlon 1iabilities of new drugs. The
evaluation of anaigzsicﬁénd anfi}gssivz effects ecessarily must
be made efsewhe;c.

Methods used 1a studyling addiction ltabilitlies of the new

“w

analgesics have been describzed in detail in the projec% dzscrip+3cn
and fn prezvious progress reports. Drugs to be studied are rezcommaended
"33 promising by the Coumiiiez on Orug Addiction and Narcotics ot the
Natlonal Research Counctl. Vhen such drugs ére ré;efvéd, the human
pharmacolagy of the compound, which Tncludes detzrmination of ifs
effacts cn blood pressure, respiratory ﬁinufe vo!umé, tenperature,
puplllary size, etec., is carried out. After this is cempleted,

. the cffecis of the drug on the bzhavior of fermer morphire addicts
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are evaluated by sadministering the drug in amounfs based on .he
results obtained in the pharmecological experiments. |If the drug
Inducgs bzhavj§f resembling that seen after morphing or codelne,

i+ Is llkely to have addictton liability. Thg ability of the deug
to relieve and to pre#enf the appzarance of symptoms of abstinence -
from morphine it next studied In paf!enfs strongly addicted to

morphine, !f fbe drug. rel!eves or 5uppresses cbstinence, 1t i3

judged to have addiction liability. In svch experiments, the
dose requlred to relileve or suppress abstinence, and the degree

of relief or suppression, are Indlices for comparisca with the
-

“r

standsrd drug, codelne, | ° “

Whem an especially promising drug is available, tt s studicd

bv the dirzet eddiction @cchnlc._iThis involves the administratilon
of ascending doses to former addlch votunfoers over periccs of

r'd
time renglag bztwueen 30 to:ISQ days. ‘During the addiction perlod,

sultable measvure nenfs are carrted cut to dzrecf and evajuare the

development of .oicrancc. Finally, drugs ere wlthdrawn abruptly

and okszrvy: for deveilopment of sbstinence esymatom: made.

(&)
o
ey

The drugs siudled befwécn I Jouly 1951 and lljanuéry 1953
iﬁcludeélg'end 1 Dremoran, d aand i_3-#e%hyi cther of Dromoran,
di, d 2nd | 2,2«dizthyleminoethyl valerate, di 2, exahcnyl-éu
dimethylamino butyrate, 3e=cthylamino f:l-{2' dtfh!enyi)—buf-i~eﬂe
hydrochloride, and 3=-dicthylemino {11 (2% dithieayll-but~l=cnc

4

hydrechliarilde,
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The following ?rugs are fbund tc heve a}tﬁtr tco high torlicliy
or too gfeat é&dz:flon‘liabllt%y_ic be consldered-os possfbie
subsiFtutes for codzincs Al.Dfomaran, 1 3erzthyl ether of Dromoran,
3-éfhvlme?hyf§mlno-!:I-KQ'dIfhteny!)-buf;!-cne, end 3-dicthyicminc=
bel (2%dithienyl-but=lwcne. The following drugs have sufficicntly
low toxleclity and sufficlently low addiction liabillities to be
regerded as poientlal codalne substitutess d Dromoraﬁ, d 3-methyl
ether of Dromoran, di, g_aﬁd 1 2:2«diphenyl-aminocthyl valerete,
dI~2:2-diphany l-4adimethy lamino buiyrate., Of these drugs, the
d 3emethyl cther of Dromoran appears te be the moé? promistdg

and 1s under clidical test for eatltussive veiue, This compound s
. . : p :

“
e

however, known to be !ﬁg?fcc?ivé as an analgesic. D Dremeran has
been discarded, since lt;is not an’ effectivd antitussive. 1F has
been reconmended fhaf/pre%lm!nﬁrytciiniéai testing be begun wlth
d and L_2,2-¢T§Eenyi-4~dimc%hv!amlnc valerafe and with di cthyi-
2,2-disheny l=d4=dimethylamino bufyra%é.

be PRasults Durina Curvent Dzocrbting Period. Duriang the

first six months of the reporiing pzriod fthe nroject was flnaenced
by funds from thz Naiional lastitute of Mental Heselih. Since

| luly 1553, 1% has bezn finenced by the Offlce of MNavel Fesearch.

The reperi includes results obtained during both periods of timz

The methods used were ldzﬁf;cal yith'%hosa-descrtbed'abovc.




The follqglhg drugs "have been tested:
(i1 d1, ¢ and I 2,2-dlphenyl=d=dimethylamino velerate. .

ork with fhes#vcompounds was completed during the f!rstAsix

months éf the year, The results were identical with the teatative
results reported In the last progress report. All of these
compounds, In doses of 60 to 75 mg., Induce slight pupltllary
censtricticn, ;!3ghf resolrafory deoression and bchavicr resemb!ing-
that scen after f§e cdmintstratlon of sma!l amounts of morphinec.

No untoward slde ;ff: cts were observed with the doses vsed. All .

of the COﬂpouncs _were reia%tvcly ineffeciive in supsresslng

‘.
4

abstinence from morphine ond arg Judged to have low addictien
Fiebility. The dextrorciatory cos pou“d appeaers to bz the most

eficctive, Preiiminary ciinical fearnna af the dexteo- and levoe

rotatory isomers 1Is belng recdmmenucd to the Drug Addictlion
s : :

Committez,
{21 dl €,2-diphenylededimecthylamino butyeste. This
compound has propertics resembling those described under (1)

above, bui is cven izss potente Preilminmary clinics! trial mav

be warranted,

' , {3} 3-cf“ylnﬂfbylcn!16-!'!-(2'41‘.icnvl)-au‘-l-guc.
This deug is the protfotypes of @ complately new class of synihetic
enalges!cs whilch was dliscovered In Grest Bri%étn. In doscs of

1

30 to ¢C mg., it causcs pupillary constriction, degression of
et 4
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respiratory rate end minvic volume, and induces behavior strongly
resembiing that scen after odministeation of 15 to 30 mg. of |
moréhlhe.sulféfc. The drug Is lrrpitating to the skin and 1s
broken down in the body to unknown sulphur-confainlng cempzunds
which cahse-markedvd!scoloraf!on of the urine. In some patients,
pecultar mental reactiens ;ons!a‘ing'e§¥her of hypnogogtle declusions
of true halivcinations but with maintenance of lasight were
cbserveds The drug 1Is very effective in suopressing ebstinence
from morphine. During a1 perilod of 35 days cxperimental addletion,
partial fo!zraqcc?ﬁéé developed. Abstinence was preciplitated by
Neablylnormorphine 4nd, on’abrOp{ withdrawal, & defFiatte abstinence
syndrome was observéd wh{th resembled ab;iinence Trom morphiac,
exsept for %3mz‘bmursal ;Thls drug;wa§ j&dged fp bé too toxlc
and to have teohigh addiclion liability $o be considered a éood
substitute for cddeldcg‘fur%hermore, 1t was relatively Incffective
when given orailly. '

{4) 3-dlcihylamino 1:l=(2%dithicnyll=but=lecne,
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are almgst identical with those of compound (31 an#_f%'is not
regardzd-as o promising subsilttute for codelne,

{5} Alphawi-meihadel. This member of ?hevmz%hadcne
series is @ véry potent drug. In doses of 30 fovco mg. 1t induces

.pupiltlary constric respiratory dzpression, eic. These effects
apazar quite slowly sad cre still evident 72 hours following admine

istration of fthe drug eliher subcutaneously or oraily. 1t 1s
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_‘T&e drug Is judged to be tca toxle and .to have toc high addieffon

exrrcmély effcctlv n SUQO?eﬁolng abstinznce rroQ morphinz
ltabiltty to be regarded 8s a promising substltutc for codeine.

,téi Befa=d=acectyimethadol., This'compound Is simtlar
to (5). Its propertics arz such that 1F iz not regarded as g
promising substitute for codeine. |

(7} Dextro= and levorotstory 2,N-dimeihyle=3=hydroxy~
morphinan, .fhe dextrerctatory form of_fh!s compound s gulte
Inert 1In mén. If does not produce morphine=like effects and is
ccmp}ete!y incffective tn relicving and suppressing abstinencs

from morphine, o untowsrd toxic effects were observed with

,,/

doses renging ¢s hig h =s 75 mg. subsultanecusly or orally, The
levorotatory form cf fhg’drug has‘mbrphine-like effects whean

cltven iIn do;cs 6? 3C }o ¢0 mg. eTiher h?;oderm:ca!iv or arelly.

It is folrly.effective In suppressing ebstinence ffom'mor;hine.

The lavasrotatory form i3 judged to have géeafer addlction Flabliity
than that of cadelne., Hewever, :5 the event that d methyl Dromarsn

is not found o be an gffzctive anf!%usa{"e egent, r2 c*mm*ndsf!an

gent would be warrantad, siace, as
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.;udccd by antmal festing, if is a very effect e-anf;?ussive drude
{81 idixiures of N-Aliylncrmorphine 2nd “orphine.

Mixtures of these drugs have been studied at %he raecommendat lon

of thz Drug Addlcticn Comnlttee cs the bezginning of a orogrem

gs fgned to determine wheiher or not the addiction tizbility of

A-7%




‘the more'powcrful synthetlcs can be attecnuated Sy¢§heyaddlflon of

Nafline or other mcrp“!ne entsgonists without scriously ifmpalring
therapcutic effects. The foliowlng mixtures” have been s#udled:
! to 10 () mge Nalline to cach 10 mg. morphinel, | to 5 (1 mgqg.

Nelline to cach 3 mg.'bf morphtine}, and | fo 3 (! mg. Nal!ine to

,eacﬁ 3 mg. of morphine), Vhen administered subcutancously,

development of morghinc=like eunhorla In former morphine eddicts

Is blocked with all these mixtures for perlods ranging between

2 to 3 hours., Théyhlgher the proportion of Nalline tn the mixture

the more effective is the blocking end the longer It persists,

-~

Mlos s induced bi?mﬂrphlne is parf!ly antagontzed by these mixtures.

/

Depression of resptra.ory minute volume, howezver, 1s not antagonized
when the drugs are aomia!sierad simultareously. These mixture

precipitate absrincace or makz abstinence nore !n%ensc rather

than relteve 11, Dur!rg direct addicizon cxperlmznfs p=¢!"nis

" on all *%reo mixfures coﬁplaln d bitterly ihef the drug dld not

have the desired effeccts, that it had no "kick™ end fhat it did
not mike Phem “h!gh."}.DzSpife this, evidence of merphine=like
intoxicaetlon was'bbserved; including pupitllicey coastrictlon,
excess!@é'Sanolcncaj~efc, - After e few Sev§ éf chranic adminise
ira%ion'ofbfﬁe'mixiuée, profuse séeafi:g would cccur after cach .
tnjection. This wouid persist for about 20 minwtes, only to

reapoear followling the nent inject xon, fatients also comnloinad

of welrd dreams. On abrupt withdrawal of the mixfure, some patlents

A73




gxpericnced weird
24 heurs cf;ab§f¥ncnce; ?h:rcaficr,;mlt& morphine=llke abstlnence
was observed. The intensity of abstlinence after wiihdrawal of
the mixtures was lesS than following Qtfhdrawai ofvmcrphlnz.
Experiments with tﬁesc mixtures have been encouraging. They
appear~fo be rezlatively safe and they could not bé abused by drug
addicts, so thelr addiction blability iz Judged fo be low o}_
non=ecxistent. However, ceriaiﬁ drewbacksiere apparents both

‘morphlinc end Nalline are ralafively tneffective when sdminlstercd

orally., 1t is also unknown whether thz unplecsant effccts observed

durlng chronic adminlstration of large "addicting” doses would
cecur if thz doses were held In the usval therzpeutic ranges I

this occurs, thz mixiurzs could not be veed clintcally,
(9) 4—4-D%pheny2-é-03méfhyIaminoaHexanona-S. Thts
_ , _
member of t4h¢ methsdone serles induces mild morphing=like effects

when edministered in doses of G0 mg. either hypodermicsiiy or
orally. No serilcus toxic effeccts have been chserved with these
f of cbstingnce was

targe dosess Only transiznt, slicht rell

g |
[{1]

sbserved following 3dministration of CO to 73 mge wypcdermicelly

to patients with scvere symotems of withdrawel fram morphine.

Evaluation of this drug Is incenmpleie, but af the moment i1 is

Q.
]

&

ardad &3 possibly very promising from fhe poinf of vizw of

“©
«

r

tow addliction liabiliiy.
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{16) di, 1:mth¥l~4-pheny!fd-carbofhox&oazocyc!ohcpfene.
This compound i& a member of fhérdeme?o! serics. Doses ranglng
. up to 150 mg. qubcutaneous‘v induced neither subjective ror detcci
able objec%lve ¢ffects in nontolerant former morphine addlcts.

3.

However, when 2 patlents who were strongly addicted to morpﬁsne
received 150 mg. of the drug In a suppressive experiment, secrious
toxic reectlons meaifzsted, by dizzing;s, blurering of vizion,
anxiety, elevated blood preseure and, In one patient, signs of
pulmonary edema eniued;‘ Vork wlfh the cénpound’has Seen suspended"
pending further 2nimal! toxlcology at fhe WUniversity of Michigen.
PLANS FCR FUTURE:Z

Immediate, During t%; comi?g six months w2z heae to comnlads
work on the drugs llsted under ltems (7). through (1G] cbove. In
additicn, we plan to lévésf!ge%e-fhe pro#erf)es of the following
morphline antegofisis: (f) N-Ai!ylno;diaccfylmorphine, {2} N=Propyie~.
dihv&ronormcrph!nx, §3) dex%rorofafdr#'N-AWIvlﬁordfomoran, {4} levéw
rofaforylN~A!lylnofdromoran, (S} levorotatory 3-metnylether of
N-Alty!nordromoran. it is hoped that scme of these antagonists
will be eficcilve orally. in the cveat fha%'such 3a antagonist
is found, the efféc%s of oral administration of thc-an§agcnts%
whenvcemﬁinaa with meihadona; Dromaran aad 1 3-methyl ether of .
Dromcfan witi_bé studted in the hope of develcping 2n cratliy
eff#ct!v% mixture of an antagonist !ipreferably syntneticl, %o:cthz?
"with a potent synthetic and cral!y effective anaigeslc drug. Such

mixtures should, like mixtures of morphine &nd Nalline, have




reduczd'addtctlon liabtltty. Ve also plen to open o new aparsach
fo %he-brobleﬁmand to inves?fgafc ttiz possiblility of combintng
codeline with a metabelic wvilocking agent, betuediethylaninocthyi-
propylacgtete. This ccmpovnd‘!s fepar%ed fo Incresse the Intenzity
of zf%ec% and the leﬁgfﬁ of action of & number of anslgeslc drugs.
Comb!ning 1t with codelne would represent one w3y of.tncrgastng

the supply of codsine.

L¢n3~renre Plaste Wa Inftend to conilnuz the secerch for en

aé;auefe subsf!fufe for codeline until & drug fs found which ts
judged by the Drun Addict loa Comm.%%g;_éf the Mational Reseerch

requirementss Caly susnension

g

Council fto 1ulf¥'1 ell the‘nﬁcegsa?
of the srclect due to lagk of funds would cause work: o coige prior
to the ettatloment of 3his rcoat,
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