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I 

COMMISSIONER OF PATENTS & TRADEMARKS 
ashington,. D.C. 20231 835~66 

herewith for filing is the pa.tent application of 

Marta Weinstock Rosin, Michael Chorev and 
Zeev Tashma 

For: ·PHENYL CARBAMATES 

'Enclosed are: 

c=J sheets of drawing o Associate power of attorney 

Fee Calculation.: o Before calculating ~he fee, cancel claims 

Basic Fee 

Multiple Dependent Claims Yes 0 NOG 

Foreign 

Extra 

Claims 13 20 0 

Independent 
Claims 3 3 0 

o 
,0 

Please charge Depc>sit Ac'count No. 13-2160 in the amount of 
$ A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized.to charge any additional 
fees which may be required, or credit any overpayment to 
Account No. 13-1260. 

A chec·k in the amount of $ 340.00 
is enclosed., ' 

to cover the filing fee 

Dated: 

MATHEWS, WGODBRIDGE, GOEBEL, 
PUGH & COLLINS, P.A •. 

22 Park Plaee 
P.O. Box l12.-M 
Mor:ristown, New Jersey 07960 
Telephone: (201) 267-3444 
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Express Mail mailing label number B2418697 
Date of Deposit: March 3, 1986:· 
I hereby certify that this ~ransmittal 
letter is being deposited with the 
united States Postal Service "Express 
Mail Post Office to Addressee" service. 
under 37,CFR 1.10 on the date indicated 
above and is addressed to the Hon. 
Commissioner of Patents and Trademarks, 
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Case 118-6848 ' 

SOl 
PHENYL CARBAMATES 

The present invention relates to novel phenyl carbamates which 

are useful as pharmaceutical compositions. The inve~tion further 

rel ates to pharmaceutical compositi ons havi ng anti~h.ol i nesterase. 

5 activity. 

Acetylcholine is a major neurotransmitter which is found in all 

parts of the body. Any reduction in its activity, either as a 

result of neuronal damage, degeneration etc'. or as induced by 

. drugs. or toxins, causes marked changes in the function of the" 

~O organism. Acetylcholine itself has an extremely short half life, 
since it is rapidly hydrolysed at its ~it~ of action and in 
plasma by specific cholinesterase enzymes. Drugs that inhibit 

acetylcholinestera~e, markedly increase and prolong the action of 
. . 

acetylcholine, thereby.enhancing cholinergic transmission. Three 

15 such agents are used clinically, Le., physostigmine, a naturally 

occurring alkaloid,. and two synthetic ~nalogues, neo-stigmine and 

pyridostigmine., The latter two agents are strongly ionised at 

physiological pH' and therefore are only poorly absorbed from the , 
gastro .. intest ina 1 tract, and do· not penetrate the central nervous 

20 .system to any signifi~ant extent. Physostigmine is absorbed after 
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oral administration and readily enters the brain. As a thera

peutic agent it has several disadvantages. It is, chemically 

unstable and must be prepared in solution with an antioxidant, 

and protected from light. It has a rel atiyely short half-l ife 

5 (20-40 mins) thereby necessitating frequent administration. The 

latter is of particular importance when, the drug is to be admi

nistered chronically. It has a low therapeutic ratio, a value of 

3-5 being reported'in the majority of studies in laboratory ani

ma,1s, and a small therapeutic window, i.e. small range of dose in 

10 which it can be gfven without the accompaniment of side effects. 

Although physostigmine is absorbed from the gastro-intestinal 

tract, this is reported to be irregular and unpredictable, and 

therefore it is usually preferred to 'administer the drug par

enterally. This is a seriqus drawback, if it is to be used chroni-

15 cally on an outpatient basis. 

20 

There are a numoer of clinical and pathological conditions which 

are associated with cholinergic under-activity which can be 

.improved by the administration of an anticholinesterase agent. 

These include'reduction in cholinergic transmission induced by a 

variety of exoge~ous sU.bstances acting. in the peripheral, or 

central nervous system. Peripherally acting agents ,are g.allamine, 

d-tubocurarine and pancuronium, which are used as muscle re

laxants. Their ,action can' readily be overcome by an anticholin

estera'se drug. Drugs which interfere with central cholinergic 

25 transmission are,numerous, anticholinergic, atropine-like drugs 

includ'ing antiparkinson drugs, tricyclic antidepressan~s, neuro

leptics', opiate analgesics, benzodiazepines and some types of 

general anaesthetics. So far the only agent that has proved' to be 

of any value in reversi.ng the effects of the latter group of 

~O drugs, is physos t i gmi.ne·., In all reported cases of drug overdose or 

lack of recovery when the agent was ,used peri-operatively, physo-

- 6 -
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..... ·jsrepeated every 20-30 m.inutes as .teqLiired. 
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administration 

. ~ . ..... . ': 

'. '.:' Cti~brii~tre~tment w.ith neuro1ept:ic~': ~fteri'resu1ts"in' t'ardivedy~
·:',ki~~~i.as~rhe:~id~sprea:d .~seo·fag~nt~h~~i:ng~ritid~oliriester·ase· 

. :" .~. 
. : ~~: ia;;~i:yi tYfo~tiie treat~e~t ofsc·~.iiophteni ~mak'es: :.t:h·is·. S1 de . 

:'~ff~ct', an everiilc:r~a:s i~g PO~Si~i 1 it~. Physosti gm1:~e· '1 nje~ted 
f~~r;verio;uslY produc~~a 's i gn i fica~t 'bu:t' ·shor·t1 1 ved imp~o~eme~t :' .. ; .... 

'io"a' ~'rOPol"tiOi1 of pat ients.· ...... '.' . 

":' .. A,ntimber:)i p'atho1ogi c·a1. and .deg~ne~ative. di seases has a1 so beel'! 
.10shbwn fo be associated.with a re(fuctionor loss 01' 'cholinergic -. 

. . ·.transmission.This. includes myasthenia' grav1sand' EatQn Lambert 
.' :"~Y~dr(jme 'in whi ch' the~~" i s an' i ri.ter.TerenCe ;"'i~hne'uromus~u1 ar 

.: '·tr'anSrril ssi on.' ..... . 'S '. 
'~;.' ;'. 

. ' ~.'. 
.; .... 

. .~ .. ' 

A selective loss ofchorin'e acetyitrarisferase:('the enzyme that: 
15.: ~ynthesi's~s·a~~tY1Ch.ci i ine) ha~' be~n folind in specific 'brain' -' . ...... .' 

" . 'regioris of pati ~nts wi'th' pr~-s~ni1ecieme~ti a:of.. he~ 1 zheimer 
··.oty~~~,. The~einclud~ theJt'~~t'al arid 't~mpor~l cortex.hipi;ocampus •. 

. ' . --, .':.".' :·.···--.f··/:.:--~yg:d·ai~~~ .. ~a~:d·~t"~ nu~i.etis·~ ·~u'bs.tant\~ i.nno·~inat.a~ 'oegenera'tion of 
'.; . 't,:· : .... .-. ': . '. ' .. ,'", . ':' ... ' . ."' .. :-: '. '. . < .'. :." '. ..... . 

~'thol i ner',glc .neurons in. some :of .these.; areas appears to. be asso- . 
'. 20. ·.~i~t~d wi ththe aphas f~.';~~r.axl~'.a9~O~ i ; and 1 ~ss of' short term 

. . "in~rilorY\hat' dt¢u~sin "Alzh~im~ris 4i~ease. A.Si~·na~ type of' . 
• .:. J •••• .... .' .....-.. .; ." -- '. '. - .' ~ .' .:,:. • '. • ~. 
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. !' '. .' . . .'..;.... . . . ...... .. ". ~- .' . . . 

.' ..surviv.e·. to the ~geof' 40. years :aric! show 'simil ar.chol inergiC 
'.:;' .. ' .. ":~.: : .. :' i" ',':.' .. ','~ __ :-.: .... :'. :'. . ... : ....... : .................... ' ... > ..... : .. ~. . . .. . 

:·:i·~<~.def1dts. There: .is· .a1 so. a loss' ofcho 1 inergic' transmi ssion in the. 
.. ":', .': : " .' ;'.' ... ' ::'. , '., . . . ~ . " .... : ":." '.. . .- :;-.. .' '. .' .- .' ,. ::. ',' 

O:.2S ·:·caudate. hlicieus and putamen of. patfents with Huntingdon's 
. i :'::,"··::c~6~~ai·':p:hYS·ri'~ti.gmirie·jn·jectioris·have a1so.·been of s~me b~nefit 

.' ;. ,··.· .. :··in th'i~ condition. Treat~ent.witfr a centrally acting anticho1in-
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. . ,Thete:areitwo .major'· ~lasses .of·potent· inh1bifcirs>:of the eni)1'ne 
;·~hbt.in~·ste~a·se:.·Th~ fi~st grO:up was:"mode', l'~d;p~lma~i iy'onthe . - '. 

• ii~fJtar ~l ~~ici'id~PlJysosti gmin~( a"c~r~~~ate) . and . an ~i·~hibitor. ~f . 
· ¢hoH~~.~terase.'·a!1d· d-t~bcicur~rihe~"~na~t~g6nist' ·of.~~etyl~: . 

S··'choli.ne·:· The .·s~condgr~~J cqri~i~t~ of vflr\o~~ 'otg'arioPhci~phorus .' 
'. ···:co~p.o~nds, ·~udi. ~s d ii. so.p~op'y 1 f1 uQ~6~I)OSphoh~te, . par axiln i et·c •. The' :. 

.vast niajorityof .the conipounds. of,both the~ese~ies wer.ed.esigned 
.. : p\iniarily as insect i ci~es. tn the first "groUpof carbam~te dei"i- '.' 

~a~ives, alniost all of the potenti nsectici.des are morio~ethy1 
.io .' ~a~b~at~s >}acking a ~har'ged nitrogerifunctiori. iThis,enables the 

. . ,J . ' ,.... ..... ...... ',' . '. . ; . 

molecule to penetrate rapidly the insect tutkie·anafatty ner've . . . . . '. '. '. .' . 

. Sheath. The dimethyl derivatives are :;lightlyi~ss potent but are 
. ,'. ~ .. p~~tfcul ariy toxic. toho~seh iesand:aPhid~.Th~· monomethyl deri

· ;'V~t.i v~s tend, to be. llnstable'i'n' so:l ut~ori' ~n4:hyciro 1xs~. re~di lyat :' 
15Jhy'siologic~1 pH; .This: g~e~tly'l;~it's"theiiil;~lOgicai action,in 

mainnials 'and makes thf:'!m lE~ss.·s·uita:ble :as 'pharni'aceu'tical or thera-

. ' peu,tic '~g~nts: .. . ..,.... 

":. ~ .. ' '" ~'" . 

" The' ~~g~no-ph~sph~rus:' gr~u'p o(-t~mpo;u'nci!?;~auS~sirreversib le 
· ·inni·6i.tJonof;··choli~este~ase 'andoiher"s,~rine 'con,tain,ing enzyffies, .' ,. .... :.' .. '. . :..... ; ... ; '. '.::' .' .... : .' .. ' ...... ' . . 

20 :whjch, together with their' high.telativetoxicity, virtually . 
,':." pr.ecl~de~ their use in ph·a~~ac~Liii:carprepar~t;-ons.the o'nly 

'. :" ;::" 'ekcepti6t1 iset:h~t~io.p·at~·":a qu~tei:h'a;yrum;iJ:iiiufu' organo': :.. . ..... : . 
", .. ' .... : :;'phospli(j~us' co~pO'und, emdlb);ed1n·.eye' dr.opsfor 'th~trea:tine~t of . 

. ' J .:';"~:~t;"~.a:}i " )::J ' '. . .... '.. . , 
':!". 2?' .. .The.S:yn~het iC; ant icbo 1 inesterC!se' agentscur;rently:employed .as . 

'. :. ( ...... . .... :' ... :. ..' . '-: :" :". . .. ' , ·r. ." .' . . ....... ... . . '. ~ . .:....... ." . ': . ,.:' /','.:" ::< p~:ar!lla~eut lca 15. all :con1;ai n· a charged ~itrcigen'furiction and' can' 
.. .,. ". ' .. :~ b~· b~oadly. ~l ~ss'i fi ~d' into' 3 gto'ups. . .' .' 

:> :~ ... '.:, . . .: , . '.' I . ,,:.:.. '. .' ~ • ., ,. . .' ,. ~:' : '; .. .' 

.' C': ...~. 
f ' . '. ·:l~. Rev~r'~t~lt!""inhlbitotsWh'cti ~onta:in~Cl\a~~ed' nitrogen 
.A·' "', , ... ""1 functi'~natta~hed'toan ar~mati~ r.in~. e.g; edro·phoni~m. 
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~. ':"cpnta1 ning:.1 chargednH:~()gen.~~eo~t fgmi ne.,pyri dosti gini lie." 

,-:0 " .. ' • '... .',.. .,' ",.. 
0" • i ,,- .' .. 

. ':;:·3y. ~i squaterri~rY' s~~uc·tures.::~·~g.; De~~c~r'i'Ufn; Amb~~~rii·Un\ •. These .' 

f'. '. ag~nts' ten'd' to be .~o~eseletti·v~ inhibitors,o'{ acety·l.c.holin-

. est'eraset~.an butyrYTchollnes~erasi!~ tomparedwith the' mono-

. quaternary'moiecules.' 

Thephar~aceutical application of thequater~aryantich'olin-
· . esterase. agents is i imlted because. of . tliei r poot penetrat ion 

"~~~ougti£ell niembr·anes. They ar~ therefore used for: actions 
'.10 outside the central 'nerv~us System. and are' usually given par-

:': ::'~riterally~'Sirl~e they are not r~liablY absorbed from ·the gastro

fntestinal tract. Edrophonium.neostigm1ne and pyridosti'gmine and' 

...• ~ th~ ·biSq~a1:e~nary.anaiogu~s. a.;eused:in·anaestheti't;:practice for' 

't~e reve~sal cif the act;'ori ofmuscie relaxants. They are also. 

15 . used' forttietreatment of my~~then'i~'~ravis~'and'paralytic il~u~. · ,. .' ..,'. ,', ." . . . . 

, .. 'PhYSQst iginine is the 0;' ly poten~; anti:"cholinesterase a~ent which. 

· .h~S 'tle'e~: used cii nica llyto treat c'onditio~sin:~hiCh an el ~'
,;,y'~tion'of brain;'aCl~tylcho)iri~ activity is desired. These include. 

"'_.';1 zheimer' s di sease; tardive dysk lnesi a~Down' s syndrdme and 
... ~o'. Hunti'ngdori,s ~horea~"PhYSostigmineis:also:used to rever:-se·the· 

... ,' .' .·eff~cts;·o:f. 'ov'E!rd6~~ 'of anfi chci:11nel'gi2 ag~~t-~. ':'a~t i -P arki nson 
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Th~r~ .is a. neeci~o' proVidenewcarbaina~e. de~ivai:ives wh,ich show 
IO.gr.eater shemical stability thanphysos.tlginine • 

. " .. ' . ~tJrthermOre there.is· a. need to p~ovide n~w compounds which 

: ' .. " 

. ~ 'l!lhibitacetyicholinesterase in't.ne brain for periods exceeding 
":~ ~ours b~t 'not more than 12 hbursaftera singl~a.dmiitistration • 

~:. ,'. " . 
.:. ~ . 

. ...• 

". The~e is. al soa.·need to'pr~vide n~w compoundswh1c'h wil i be 
Is"completely and rel1ably absorbed ~fter oral·administration • 

. .. _.,. . .' 

>:':+her~J~a:iso a rieedto p'rovide ne~~~mpoun~~ which w~'n be 
·::;eladvelY·1·e~s.t~x1tthan· ph~sostigmine. Th'is m~an:s 'that the 

I .' ...... , .. ;. . 

~'thera:peuticratio, defined as 
.... ".: ..... 

~'7'X. '.. . . . . ' ... ,d~S:_t6 :produ~e'the,rapetitic:; e~fect 
.·~O>', :.: .::·:dosetopr·oducerncir:talitj.tnS·Q.%.of a~imals 

. ~:. '.: .(.: . . . ~;. . '.:. : "" .. :' , , .. :.... ' .. :, ,.... . :'" ,': .:...'.': 
. _ •.. '. ..: :,' : :. '1 .'. ~, 

:'silduil be 5'1 gnifiCanti/ hl·g·her. . tliaothose.6fphysost igmine and' 
':. :tilat'tt;'~~inCiden~~'~nd s~ver'hy ci{~.ide· ·.effects·stio~ld be less 

.. ',,: .. (,tftart t,ho~~of P.hysostigmine"at therapeutid doses.. . .' 
,; , .":: ..• 1, " .' , .. .:.', . . :'::,': . : "~ ~'" . '.: •• ' .• ~ . '. , .. 

":-.' ~." ..... , "'. f· .' . " ";. ":. '. " .. : ..... :~ ~ .... :: ': ~': ... ,; ~ " ..... ,. ':-'. ' .. : " .. ' ... 
. :.' :' Th.ere 1.s also a need· to provl .. de· newcoinpounds l'/,hlCh can be given 

(?$ 

2~:" o~aily or .p,~reriterallY totte~t chrCj~kt'o~ditj(m$iOWhlCIi n: is. 
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..de,sired tpr.aise· cholinergi'c' aCHvit.tfnt~e 'centrafnervous . 
'>::sj~t¢irt,~' T'hes~:include~ 'I\i'zheim~rl s~disea~e" D~~~I s.s;ridr~me. _ '. ~ .• ....... ;. . ... ," . ... . 

liu'nt ingdonischore.a~ F'ri edr'i chi !( at ax i a~' ." 

. ''T~'ere'iS''~~~o'' a' need' ~o 'P;~~:i'~e' '~d~~O'~~~~' :t~~f.c~~t~ g~~en'~~r~' 
· ..... ,' ........... ;.;.! . ,," '" ....... ' .. " : . .,;. ... " ,',",. .... .': . 

5 enter~ 11y at the end of pperat i o,ns. ana .anaesthetjc ~rocedures • 

.... ,'. 

to restore wakefuln~ss, respiratiori and 'caqllovascularparameters· . 

to normal; after the ,us~ of aritlcholiner~i~. opiates,beriZO-

dlazepines, rieuroleptiCs and g~neralanaesthetics. thereby' 

· shortening the stay of patients .i~ the. rei:~very room. 
.... , "'j ".;" .' ............ , 

l(}.Ttier~'isalso a need ~o'~rovideco~pbunds ~h'att~n'be given 

· together withr:1arcotic~n'~l ge~i.cs to patients suffeti~g from 

·.sElVefe pain. e .. g~ tY'iiuril~tiC. post'~~perative;' or' du'e' totartino-

· matosi ~et~. in' order to reduce'. the:si de ·.effects r~espi rator/ 

.d~press ion, s~mnp ,-eriGe .... const i 'paticin~nd ~r ina~y reterit ion) 

is' commonly' eilcoun'tered with riarcotic.s, .without ·irilpai'r.ingtheir 

: ana; ges i c' ·potency. . : . 
... .i, ; •..•• 

. . . . .... ; 

'The;'~is 'al~oa needto:pr'OVid~comp6unds that Can··be given to 
" .' '" . . . . , 

,~ __ patients'receivi'ng antipsychotiC. drugs. which have developed . . . . . '. . . 

·tardivedysld nes ias.' in order to dim; ilish or abolish the latter 

~O :s~ndrorrie~·. withciut e~asc~rbatillgt~~' P~yCh6~i s. 

" '.' 

.; . ': :.;:A6t~tingt~.· t~~pre~·ent:i;nv~~tio~.fJ~·as:~~w~be'~n . surpri ~ i ngly· 

'.' ,:·"fbund:'that'ce;t'~fri'~ov~l,~nd 'k~owri'Pheri~i:carb~"iates'afs'o ·inhibit'.· 
. - :.- .·4 ',_ . : •.... : .. :,. .... : • .-.: .. ";" ....... ': :': '. .... .' . 

. acetylcholinesterase in: the mammalian brain' after administration 
.;. t6prci~:i:de systemitactlvit;V •. e .g~ oj.al :o~·: pa~~~~er~l~ciin'i n1- . " 

-- 2S' .. :~ .. ,- $trat.i·~h .. · '. . "'.~'.~' .' .... . 
. ":" .' " ,'.: . r.,''':.:'' .. '. ". : . ' . . : .:;" ' .. :'. ':.: ". ';'-. .. ... 

.. .; i . . ~. . 
" '., thus according to the present invention there ~s now provided a 

'. .•.. .1""'''''u" '."~mpOSlt ""'d;Pt~d to p'~du,e in" ~"O " mt,,,,, 
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'. ·: .. RiishYdrogen, lower alkyl, cyc19hexy'f; allyl or benzy.l, 
R2 . ishyd~ogeri,' methyl ,:ethyl ~r ~~~pyl, .or. ... ... ' 

Rr and R2 togeth~r .Withth~·nitrog·en to which they are attached 
15 ·.formamorpholin6 or piperidino~a:ciic'al', '. 

R;3 '{s hy~rOgen 61' l<iw~r' ~ l'kyl;' . . ..... .' . . . ' 

· .. R4 alldRs' a~~' the sameo~ different andeadh is a lower alkyl, 
~. :an~the di al.kYl~inOaikylg~bUpi·sii:1theineta~ ortho or para 

:: .' ' .... :. ..: ~ 

.' .. !,' .; :-'. 

'20 . or' 'a.' p'~armaco:lo~;i'~aliy: a¢i:ePt'abi~::s:a.ilt~~;;of ahda' Ph;~;'O 10gi~' 
.c~l1Y·a~.~eptabl~ ~ardet ··th~r~for~:Her;einaft~r 'the~e ~ompciunds' . 

. .... .« ~f~"':~~i)e'd ·tq~~o·u·n'd~· .. ·:~f ::th:~ i.ji'~~~~i·o~ ... , ,:".~ .. " . .' ... ,' .... . 
'~' .. ' ,.: .. ".~, '4,",' ,'~, ;.{~.' ,,';"' .... , ............. ':. 

,. ':-'?~Especi~;ly pr:~ferr~d:a~e! pharmac'~uticai composit'i'ons having"ant i
'.:' .. ' '. ~holin~;tera~~'~c'tiV';ty in the central net~ous system of mammals. 

,. . .~. :. :is'.:·~riere·;.n .the dratkyl am; o,'oal k.11 group'iS i.~·th~· meta posit'ion; and 
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". 'c~;~a~'n:c9mp~u:nds fal'~:1~9 'Wit~in thi/a~ri~.~ }Orm~:i.a 'flave pre~ 
" .;.,...... \ .. ,:: ',.,. '''.'.,.''. " .... ,' ........ ' '" .. 
.vtously.been described i.e. tht;! m disubstituted compciund in which :: 

..'·Rland Rj,iH. anci'it2 ;R4and RS ~: ~ethylwhith ~ts' kn~wn as . . 
' ..... :Mlotine(R) was claimed to.be an insec;ticide and a'myopH: agent 

, 5, :fo~ us'~ iileYoe' ~rops.· The .~ dPilib.st ifu~ed c~mpound. i.n '!'thich Ri 
and R2' areinethyl, R3' ~ s H' and R4 an.d RS . are methyl lias been 

.... d~scr'lbed ~sa~in:sect 1cr;ie·. 'The pand q dis'ub~tituted deri-

. vativesin which Ri' and R3 = H aridR2 .)4' a~cIRS> CH3 have been 
. shOwn to inhibit a prep'aration of liver chOliriesterase~ The m' 

'10 disubstituted derivative 'in WhiCh'R1 =. H .alldR2,:R3, R~ and RS '" 
CHi has 'alsobeen shown fo irihibit'li~er cholinest·~r'ase. 

:'1he remai n1ng c;mpounds' ~r.e bel,i eyed tobe' ~~vefanilt.~us the' 
....Pr.esent.in·vent i9n 'a 1 so prav; des novel phenYlcarbam~tederiva- . 

. ~ives o(the general formula .1 I ..:' .' 

. ' . ~.:- .. ~: . 
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6t··: 
"'. '. C:·: 

:·.RZ :i.S·hycirog~n·,··jl1EithYl~ettiY1o~prOPY1:,,or . 
andRZ' together wit~ t.li'~nit~o'g:nto wh.ich they are' attac~'ed .. i~i 
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....:.: R:,i"aild Rsf':a:re 'the same' or differehFandeachit~ 'lower alkyl; .: . 
, .,>.":.·:·:·a~d ,the di alkyYami'no;i'lkyl gr'~up '1s'in the meta, ortho or para' 

; ·r- • ". .;. . 

.:.<:; position, ~. i .. ·.,. " ".',., "; , 

· :t<.:.~~.. . :.'~:: .. ".. ..; ..... ~...... ... . -'. 
. . <'~n;~Pha:rf11acOl~gicallya~~ePt'abie sa,ltsthereof'",p.~b~ided tha't for 

•. ~ '.:~ci.~Pou~d~\'Iherein R4 and R5 a~e:.botil m~thyl arid h~vingtheC . . 
'. d1alkyiaminrigr~up in' the ,meta p~s1ti .. on" "wtiehR2.is methyl ahd R3· 

i ~ hydrogen', . Rl i sriei ther hydrogen nor methyl, and when R2 and 
. Rj'ar~ methyl ~Rl is not hydrogen,'~ndfor compounds wherein R4 

and Rs a~.e both methyl andh;iving the dialkyHmi.no group in the 
· .,' ') " ". ' , '. , , ' . 

10 . Qrthri or para position when Ri and R3 are both hydrogen R2 is not 
"I11~thyl: . ' ".: " ' . 

.. ~ ... .. .: .. 

· ... . • .1':. 

,'. prefer~ed com~dlindS ~jf ~he ~bdv~f~rmula' are N~ethyl-3';(1-(dl- . 
m~thyl ami ~o)ethYljph~nYl'carb~mat~, N~propyl-3ci~fdi'methyl ami no) -' . 
ethyl ]pheriYl carb'&;'ate;, N-allyl-3-(1-(diinethyl ami~o)ethyl )phenyl 

, \ . ']5 '~arbainate: N-'e{h;d~ 'N'';methyl-3ci-" (dimeth'yl ami'~~)ethyl Jph~nyl 
· \ '. . . .. .. :. ... . .. 

""":, 

....... 

. ~ . .. . , . .': . 

... ,.,:. .' 

:' : ..... 

., ":~. 

.. ,', . ,. 

'. carbam.ate'~ N ,N-dj ethyl';3(1~( dimethyl ami no )ethyl ]phenyl carbamate, 
.' 'N_b~tjl_3'_(i_(dimethy{~ino)ethyl jphenyl carbamate;N-meth'y1; 

. I,··.. . ......... .. 

-: "N~prcipyl-3[1';;( dimeth)tl ami no)ethyl ]phei1yl.carbaniate~ndN-ethyl, 
I .. '-.:' .. ~.' .. . . .. ;.... ... :. ':.. .. . ... ... ' .. 

r ';,~~~methyl ~3(l- (d imethyrami rio) i sopropyl]phenyl carbamate .. 
. , .. : .. : .. ' .... :. :," .. ~ f ••• . ..':. .' 

26A5 in~icated~ .. the i,;~~;'tioll ~J~o includes t'h~'ph'ar'macQlo9fcally 
,acc~ptable salts ~fthese compoun~s; such' as' the acetate, 5a'11cy
'1 ate~ ·fu~~r,~te~.: ptiOSPh,~t'e;sulphate~::-~al e'ate, su~cinat~, citrate, 
~ar:trfli~~ p.riipf~nat'e~~dtiutyr~te 'sal tsther~of;' " . 

:-..... . '. ... '.' . 

'th~ i:o~pounds of fo;r'mu la" I .~an be pre~ared. byamidati og it 
~5·.<~~~p~und 'o,? for~ula if'" ',. ,', '.,< .' 
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(:5.\'IhereinRa, R4 andRs are as defined.above. 
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, Th~ p.r~c(ssc'an b~ effected in' conv'entional manner,- e.g. by . 

'. '10 '~~>·teactingthe compound of forrriula~lwith an ~ppr~priate iso-.' .. ", .,' ..... '. ". . 

. ',. cyanate if a compound wlierein Rl is hydrogen- ~s desired, or with 

.' : an: appropriatecarbamoy'l' :halogenide •. e~g; a~ des'cribed below' in 
" ....... 

. " /. 
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.... ';A'~ti r~~d su!\pe'ns ion 0(a~m-Hydroxyphei1.yiethYld4ii1~thYl ami'rie or' 
··a~m.+h.Ydrox'ypiienYl i SOP.~OPyl(f1meth;lamf~e· iii benz~ne (a ~2 '-' '. 
·Q.3~ gi~1) is tr~~ted' 'with 2.5.~. 3 fold ~6lar'~~ce;s' of .tM i so-' .' 

~5 :tyaila~k"Afte~ ·sfi-~ti.Ogf~r'.15 ',~:24h~u·rsat:':ambi~n.t t'~perat'ure 
tti~ reactlonmi xture is connected to (rotov~po~~tor (20 mm Hg) • 

. ' . '. .' . . .' .' .' .'. 
'TllerEisldiie obtained lsdi ssol ved1n dry ether (25ml) and the .' , . . ," ..~.'. .' . 

• soluti6n, which .is ice cool.ecl~ is ~aturatedwitii dry He} (g). The . .. .. . . . 

. : 'fo~med precipitate (the anticipated' carbamate):is filtered off , .. 

'io washed with dry ether (25 ~l) and dried tp'constant ~eight in'a 
/ ," .. -, 

'. des'sicator over KOH pellets under high vaclium(O.l.rni1 Hg). 

" P~OCESS B:. 
.'. ,.. 

.. - '~." ',..... ,', : '" . :'" '. :. . .. ( '. '.,:. '. . . ,,' 

· •.. A :sol ution of ci-m~h.ydroi<ypheny.leth.Yldimethyl amine or a-,m-hydroxy-
'"ph~nyli soptopyldimethyl amine\ in<dry"ai~t6~ltti le'(O .1' ~" 0.5 M) is" 
.... ". '. ..' .. " . 

15 .... ,reacted' with '50 :- 70' % molar excess of the corresponding carba-. 
'moYl Chlo~~ide in the pres~ric~' .bf . ZOO % mol ar.exce~~ of NaH' di s

":·per~i9n.·(50 ~ 80 % in.·mfn·eraloil).:The reaction mixture is left 
:. ·to sb r at amb i entte~peratu~e' fo'ri~ '-'24 ho:urs.: Remov ~ lof th~ 
. ~. " .. ~ '.:' .,.' .... . . ......: ,'-.. - .' .....• : .. : .. '. . ....... ' ... ',' ", '." . " .' 

• <":acetonitrile under reduced pr~ssure (20 !Tin Hg)'fs follol'led by the' 
20 :.: addi tionof ~ater (to .:ZSrnlY.· th~ pH: of t'lle 'aqueOLlS"SO 1 ut ion is 
-.:; adj ust~d to pH .~·11· tiy ·i·he. 'add'l't ro~'of th~' appropri~te am(jLl~t of:' . 

33 . <.' ,:·:cN~0.H:O.l.Nf6jJ~~~db;~~tr·~c;tio·~·~i.t~.~thetO<:fx 25ml)"Th~: .' 
...... : '.'·~·::·>:combined cir,ganic'ptias~s' a.r:e ·wa·shed.'ti,ith. bHn~. (2$ ml) dried over 

~(' . ·'-//'..·.~·:·M~Sb~ ~ni;.y~dd~ w.hi~hB:·~h:ert:filter~d off .:Th·e 'ic~ cdC!led • . 
.; ·'.)5 ::e'tileralfJ'Hrate hsatu~~t~d'witha strea~ bf HCl {gf resulting 

.... ", .• :: '~n . fh~';'~orm~tio'n of' a'heav'yp~ecfpitate (theanttCipated ca~ba- . 
:;' ' .. :~ .;ate·) which is 'collected by filt~ation, wa~hed with dry ether . 

," .,', . 
. ' .. ,,: . , (20. m'l ) "~~d dried to: const;nt wei ~hti n adeSi~cator under hi ~h 

: .. ':.: .. yac~~m: (0.1 ritniH9 )o~er .KOH .. ~e'l1~ts; .1 
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f: .... ·· ..... . . rite~o~pb~~dS'Of th~··inv~n~ion:~~~. in fre~' form"~f salt.Jorm can' . 

. "~:be:udhzed by forrilu1atii190n~'or more 'of them'i'n compo~1t;ons -

··sucti.a~ tablets,. cap'sules 9j..el1idrSforor~ladn:tinistr'at10n or 
. '. , .~. 

.~ .... " 

. . ': ~' . 

. ' .. 
' ..... '.:., 

,':.: 
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'. ~ .' 

'. ~ 

:,:" ·1n:::.· .. ~teri',.e;·so·1~tfon~ or. su~p~~sio·n·s·· "f'or ~~~e~tera.;'·: ~d·ri1fni-.' ' 
5· ~t~at ion. A cciinp~undo.r mi ~ture '~fc6mpounds, 'Of for~ul a'O lor , 

"1 :. ,... • • • .,.. • .'... '.' 

.phYSiologically acceptable. salt(s} thereof iscompouncied with a 
physiologicall'y acteptab1e vehicle'~'~ar~'ier~' exc.jpie·~t, binder, . . " ". ' .. '. ~." . 

'·preservative. stabiliier, flavor~·etc., in' a u~it dosage form as 

called for by accepted pharmaceutical practice~ Th~ amount of 

10 .. activ~ subsiancein these composjtiQns or preparatiorys ;1s such 

th~ta s[;table: doS~geis·obtain~d.· 
". . . ' .. 

' ... ' 

ift~stj..~t1ve· of ttie adjuvants'which'may be' incorporated in 

.t·~,blets·, 'c~ps~les and the H.ke:. are't~e'fo'l1~Wi~g:'a: binder' such 

. .asg·um tragacanth,acaci a,' ~c6r';' starttior gela:t in;'an exci pient . 
. 15 such'as dic~lci umph~sPhat~;;'~di ~i'ritegrati ~g agent such. as corn . 

'. ·.·st~r:~h.potato ~tarch,algini;c acid and th~ lik~; 'al~bricant 
such ~s· mangnes i Ulilstearate; . aswe~teili ng agent such as sucrose, 

'lactoseot saccari~; a"'flavo~ing 'agent such. as peppermint, ail of 
. ' ...... ', ... ::. .' .' . ",' ...... .: ...... ... '. ". . 

. win~ergreei1 or Cher.rY. ~henthedosage unit formis'~ capsule~ it 
". 20 ' . .!.IIay con'tdin in addition tQ' mater.ials of the above type a liquid 

;i. 

. 'tarriersuchasa fattyoH.·' V ariOusother mteri a1S may be 
·.pr~senf as coatihgs ~·r·to.· 'other~isemodify the' physical form of 

th:e d~Sage . unit.:' For 'i~st'ance, tablet~' may b'e coatedwhti . . 

shel1ac,su9'aro~ ·ticit~., A .sy·rup:: 9/ ~Ti'xir :ma:i'co~tai n the act i ve 

"'25 .. : j:omp~l!.nd," sucro.;~· as a'iwe'etening~ge~f,~ethyl artd'prop~tl . 

par'abenS as p.reserv.ati ves,;' a' dye and a f1 avoring such as c.herry 

;" .. ;. ·~~·~r.a~g~:.f}~~OUr •. .... " " .' ... ..... : . .> . 
..... . ~ i,. . . . '. . . ..c". ': ~ " ',. . '. "'; '.' . '. 

. Sterile compositions for. injection c~n be form~lated according to 

.. convention~lpharniaceutic~l pr~ctic~:by dissoloJing. or suspending . , . . '. . '.,:. . ... ,' '., 

30't~e active ,substance'ln' a vehicle suc.h as water forinjectiori • 
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:But'fe~s_, ~~es!!~vatives.· a~tioxi'da~ts' and ttiEi"'like'cari be incorpo~ .-
;,';a~~d asreq·ulred. .... . '!' 
. ., 

..... :.:. 
·1.
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. :1 

i~:,! 
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.. '.p.r~~~rred .'~n/io~idant( for' use with the cdm~oun~:s'~('the':present ' .. 

;.::J 

.~ . :. 

, . 
:~. .' ~ 

iri~'e~ti6n' include sodium n'letabisulph;t~ and a$corbt~ acid •. 
• .'. . '. " • j ••• ';:''' •.•.• '.. • 

' ...... . 
. ... 

. '5> While the' invention will now"be ·descri·bed .. in"'co~'nectio'n w'ith 

. 'tertiii n ··pr~fer.reQ e~b~dimentsiri 'the fqllo~irig ~xamp1 ~s;it will 

be: understood ·that. it 15 not. i~tended to limit' the in~~ntion to 

th~~e p.a~t leu1 a.r embodiments. 00' the contq.ry. it.i s. intended to 

covera],l . altern~ti~es. modific~ti9rtsand equivalents as may be 
.10 .. 1n~luded wjthiil the scope of 'the invention as defined by 'the 

ap'pen4ed Claims. Thus. thefo,llowing examples which incl.ude 

'. p~eferred e~bodimertts wi 1i ser';/e' toi l1u~tratethe' pratt; ce of. 

this·iilv~ntion~ it. bei /Jgu~der:stciodth·at. th~ ~arti~~i ars . 

d~sc~ibed 'ar~ by way of"exampl~ andfor'~u~poSEiS :ot' tllustra:tive 

15:~is<::ussicin: cif pref~r.red .embodiments·'of .the present invention on1.v 

..aridare· presented''-n .the cause of providin~{'wliatls believed to .' . 

h~ the "most' useful: an~ ;~adi1y u~ders~ood' d~scription ofproce-.· 

,··dures as.:weh a~.~f tli~:Pti~~ip1esand'c~ncePt~a1 aspe~t~'~f th~ 
~~- invent ion. 
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. ·'.JLSg(i.03 nliiole).of a-lit.;.hydrci)(yphenyJethyidimethYlamine are ~ 
. ·,','di~~o1Ve'din l's nil' Of dry~cE!t6iti'trhe ·ahd.0.70 ~:(5.Z rimolel'of 
.. --,'. d1'~t~Yl'ca~bamYl ~:hl o~;de' afi! aci'd~dto '~he'inixture' ~ith.st i r~1 rig •.. ' 

5·"-'Thisi~' followed 'by NaH iso mg(50'%)of.cii~~ersfon:The rea~tion 
:. ,'; :.,.... . .: ... ' .. .' ... , ... ;\ .... ",.. ....... .:". ". '.' :' 

.mtxtu·re .isstirred overnight at:Z5 - 30· C~Removal of.acetoni-
..... t'ri 1 eu~det:·r~·duted p~essui-E! iSfo iiowed'by:addition'6f ~ater 
'lio ml) and adJustment of the pH to 11 •. Theprod~ct ts ext~~ct~d 

.10· 

'in ether, which i swash~d by brihe,dri'ed over MgS04and fil-: . 
t~t.e'd.· Up'6n addition ofHel <9> precipitatlci~ occurs ,i~ediately; . . ..' .r. .... .'. '. . ". .:'. ,". . ": .... . 
the.·product is filtered off, washed b)' dry e~her and dried in a 

. desiccator under high vacuum over' KOHpellets. 
'.' '.' '. '. .... 

·.The'· carbamate is obtained31.s a white' '~owd~r 640 mg '(80 %) 
.. : .... ...... -:. '. . '. . . -; '. . '.-: ~". ' .. ,. ::.; . .:....... . . . ... . 

mp~ 137 - 138 •. and iden~ifiedas N,N-dfethyl~j-[l-(dimethyl-
15 .. amino')~i:hyljphenyl carbamate, ~aving; th~ formu.ia . 
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•. :.rtie residue obtci..ined wasd.1ssolved lndry ·ether •. Jntroduct1ol"! of 
. :' ·.:drY·HGlg~sinto·thereactlon·~ixture catises'~ h~a~; pret1p1- 'c':' 

:. 't~t1rin'. The 'product; sfil ter'~doff~" washed w'ith. ~th~r . and dried' 
····1..;, .... '. . .... .:-.... .... ...... ,'. '... ....... . 

... :; .. ·1n a desiccator over KOH pellets. Thecarbarilate i5 obta1ned as a 
<'~ ~. ":whit~po~d~r 806 iitg'(75%)~p~ i~r~lj9'·· (arid i~entH:1edas 

:':N"'ethyl~3[1~( dimethylamino) ethyi ]phehyV ca~ba~cli:e,hav1n~ the 
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.,' . 
th~ '2ompoun4s of the present invention are uSeful a.s· pharmaceuti- .' . 

··.cals~. ·In. particu .. l ~rth~yshow. fh:efollowi.ng a¢t1vities in .·vitro 
" and'in v,iv.a ;~ ~he te,sts: speCified.below ... 

'. '. .;" ... ' .. " ... .' .. 
' ..... :.. :~ .. 

">' .. ,'. 

,.'y'. 1L . 
oJ i. '. 
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is .' ·.The values:;lr~ ~orrect.~hen'take;~lncompatfso~~ith th~staridard 
: grug:.pliysostfgmine; .. -.:. '" 
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d :INVITRd EXP'ERIMENTS: . . '. f!.. 
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.':' ... gerii'ied<~ith· .(100 ~g!ml)phdsPhate:.buffer; _pH S.O,· centHfuged, . 

. ~ . 

.,'. 

'.,. 
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:.':::··fu~ed·· and. the ·.Si,Jper~·~t.ari·t . ~hioh" trintai ned' in~~t pf th~ sol ubil iied·. 
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:The' activity of the enzyme (rate of hydrolysis,of substrate, . 

; acetylthiocholine) was measured· using at least 4 different con

cerit'~atioi1s of substrate, and atl:~ast 3. different 'concentrations 

,of each inhibitor. T~e enzyme was incubated with inhibitor for 

5 : P~riOd~ ranging for 2' ~ 180 mins. at 37 • C,substrate was then 

added ~ and j,ts . rate of hydrolYsi s measured by the spectrophoto-

metric',niethod of·Ellman et al .. (i961)~ , 

The mol~r concentration of each agent tha,tilihibited the activity 

ot,the' enzyme by 50 ,r. (leso)' at' the peak time of act'i vity (15 -
. . . . . . . . 

10 . 60 min) was calculated from this data .and recorded .in Table 1 

15 

..... ; .. 

. herei nafter. The compounds in general produce a' signifi

:cant' inhibi tion from abol,lt 10-:-5 to about 10-8 molar. 

./ . 

iN vivo EXP~RIMt:N"rs: 
" , . 

a) Assessm~l).~of . acetylchOlinesterase .inhibition 
i--

'S,,', 

.The e.ffect of'each compound on brain acetylcholinesterase 

: tn' vivo"was rneasured,.after subcutaneo~sor. oral admini

·.stration to mice. Animals were sac:~iflced, at different·times 

ranging from 0.2,5 -a',hoursafter. drug administration. The 

.' br.ainwas rapidly removed, and the. enz~e acetylcholin

este~ase' extraCted: and solubilized with O~l % Trfton,',and its 

:'ab1l'itytci'hY\1r~iys~'acetYlthi~chpnne ass~ssed :as described, 
:. above'(ln· v.i·troe~perjments·)~ incomparison'with the enzym~ 
. ,rem6veej' f~om 'mice 1rij-e,ctei with n!)rmal' ~al ine •. '!he. o:mp:>uIm 

/. 

. '(·25 
Ct,ii/t;\ ' . 

. ha~ 'in general.·~ p:>ten:::y offron al:out 2% to about 90% that of 

blFsle~;:-t~gf·ab~te .. t·oxicity·" " . . " . . 

f 
'. 

.. :. 

-' . 

.1\,.,' 

Mice were given one or a~'least thre~,.,diffE!rent doses of each 

'. compo~~d, orally 6~ subcutaneou,sly, a minimum of 10 mice 

. ,i a11.otted 'tQe~Ch dose. The numbe~ of -animals which died at 
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each' dose within 3 hours was determined. From :these data, the 
" . . 

'. LDSO (dose irimg/kg which. was lethal to.SO% o(the mice) was' 

computed. 
',' 
·,i·.· 

. ' 

Th~S exp~fiment was repeat~d after the a!'limalshad been pre-
'.. . ~ ,... . . 

5,' treated 'with atropine'sulphate~ wh1ch block,s both peripheral 

,) .'.~ ~nd centr~l muscarinic; receptors. The data from these experi~ 

':" 

: ments enabled the assessment of the relative c:le~rees of t,oxi-' 

citjlof the carbamates whiCh result from excess"ive activation 
. . 

of muscarinic rec,eptors,and from respiratory muscle para-

lys'~. which is insensitive to this blo~king ag~nt. 

. . . 

Tne incidence and degree of side effectst;ias noted for each 

dose of drug, starting with the lowest that caused 'any 

.·.sign'H'icant (> 20 %) inhibit"ion of whole brain ,acetylchol in-

esterase. 

.. ' 
15 c) Antagonism of the s.omno.lent and Hrespiratciry depressant 
. A. 

. effects ofopi ates ..... ' 

.. ,Oiff~ren,t,dOSe$ 'of the carbamate compounds were injected 

'fn~ravenously with morphine in rabbits. Respiration rate, 

arterial blood gas'tensions and pH were monitored conti-

.20·· :rlu~usly before and ~fi:erdrug adininist;atiori for 4 '.,; 
.5 /Tours. In anotherserfes of experiments the effect of the . '. .. ." .. 
. antic·hoHnesterase drugs was assessed on the analgesic effect 

O(.opiat·es in ra~bit's'aft'er applic~ti~n ofa noci~ept.ive 
s~imult,1s •. ' i.e.ele~tr,fcalstimulat-ion of the sciatic nerve~ 

. . ..... ,.'- .. ' 

. .'. ~ , 

: "/25', All~Jeqific. ex~~ples. of fo-rmula :t. mentioned 
'i'" . :heieiribefore,:e·.g~:;on SPecification page 10,'and 

." aitere~p~ciklly Tables i. to 3, .·are prepared in 

'apal~<iou~m~~ne'r to' Ex~p1e'1 whenRi. ~nd Ri are 
each other tha,n :qy~rogeil and Example 2 when one 

':30"{jf'R1 and R2',areliYd.tO'gen." ~ They ar~ thus obtained 

: .. as. hy~roclilodde: saHs (~xcept' where otherwise 

': .!' 
.•.. ' 

H .. ,. 
. -'. ':' 

H.; 

..... 

..... 

: '.'[" ,specified)~' The specifiq cqmpounds have metal 
'. substit~tions. 

'..1· . ' 

. .;.: 
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Table 1 

.~ 

. '. 

';', -., 

" 

·1:18-6848 

.... . In vitro' activity on .$olubilized mouse brain'~nzyme 

. 
Compound, R1 R2 R3 ICSO(M) Time of peak 
(R4=RS~CH3 ) activity 

'~: " 
, (mimi) . -

PHysiostigrnine H CH3 H ,L:lx10-8 . 30 
(Salicylate) : .. 

'. 

.M10ttne Hel H CH3 H . f~3x10~8 30 
.. 

RA6 HCl H ,: C2H~ H 4 .• 0xlO-? 1.20 
.' '. 

.RA1S HCl .H C3H7 n-pr~pyl H 1.1x10-7 120 

.RA14 HCl H C3H5 allyl H 4.3x10-7 .. 120 
.' 

1.2x10-5 , 
, 

. RA13 Hel .H C3H7 isopropyl H . 120 10 

RAs Hcl H ~4H9 "-butyl H 7.6xio-8 120 .. 
: 

·RA12 .. H cyclohexyl . H 9.3xlO-8 120 

RA10'HCl CH3 CH3 H 2:7x10-8' 120 

RAJ Hel ' CH . .3 C2HS H 1.3,;<10":6 90 

RAg HCl,' C2HS C2Hs . ' 
.H 3.SxlO-5 30 

. RAn HCl ~orphoHno H ~2xlO-S 30 
. I.,' 

.cH3J:~ro~:Yl ' 1.ixio-6 . RA4' HC1 H 60 
, .... 

.. ~- --- ---.-.:'-

. .I 

•... f :Me1 t~ng ·po~~ts~f:c~m~o'u~dS. (atl in thE:' hydroc~loride . 

f.Q~nt e?ce:ept 'f~r RAii ~hi<?h.;i~ ,in ,the fr~e base form. 
'2'0 '. as it precipitated ft-om i:hereaction niixture before. 

:':~'.:' .... ~ .a~. d! ~.iOt;l.O( h~drOg~.n;.chioride)are in deg~ees . cen u:'" 
. Itt grad~: RAE> 167'-17.0; RA15 ,141,..143:;RA

14 
147-152; 

:~p.{3,i46-148} RAs 15S-162; .RAl2· 75:"'77;' 'RA
10 

145; . 

. '. -, RA;'}35:-13Ei;. RAS 137~1.38;RAl1 'amorphou~; RA
4

148-149'. 
. . . .', .. . . '. 

I 
25' : :C?itlPoundRAll lia~ anRF va1u.e of 0.59 in a system of 
. ' ;95 parts ot e:thyl, acetate'.and 'S'l2arts of 33% (w/w) 

l .' . . . 

idimethylamine in ethanol., l . . . 
l 

.1 . ',' 
·1 

. '-j ; .' 
.~.: .1 

·23 -
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',_ ••••• 'L' 
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Table 2 

." '~ ... , 

118-0848 

'.,.', . 
......... 

:';'~\6X 

Ant1~h~iinesterase acti~ity·of.co!llpounds in mouse brain compar:Eid 

'. to that,of physostigmine 

>:reo, , . .. ~J::- .' 5 .' 

Compound Rel ative potency ". . '. to physostigmine 
~ 

: after suqcut • 
(s,c. ) 
administration 

.physo- 100 
stlgmine 

'. f" 

.10 Miotine 100 

' RA6 • 11 

~ .. RA1S 33 

RA14 '15 . , 

::. '. 
:'.; ~. 

RAi3 :2 

. RA5 36 " . 
.. , 

RA12 13 
i.' . 

'.' :. 

I· RAlQ" . '. 81 

. RAi' 25 .. 
," 

RAg . 2. , . 
.. 

~ 
. :., 

~A.t" .. ", .. '13 
.' . . 

. . .. •.. 
.- ""'. 

... ~ 

'.' " .. ' 
'," 

. ~~...:." ,.....;.-...,;;...;..---:-.. '~. ~-" "':" ........ 
....... 
:~ '. . .. : , 

.; '., .. r '. 
~. . . ~ . 

,": " 
'J ..... ',' 

'~." . 

.... . 

' .... ,',: 

, ., . 
. .... j. 

i 
'i: '1 • 

I 
i .' 
I 

',! . 
. i 

) . 
- 24-

Relative potency % cho l1nesterase 
to physostigmine inhi.bition 
after oral 3 hours after 
administratiqn s.c. - administration 

100 .. 0 
, 

300 5 

19 35 

32 37. 
" ' .' 

22 35 

5 -
.' 

.29 " 30 
' . 

17 37 

92 7 

5] 41 . . .. 
5 32 
. '. .. 

'29 25 -
----. 
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Table 3 

' ..... 

.' .' 

.' .. 

.. !.: ..... , .. ,.:.II:iP:Io .. 

.. ~. 
. \ .1. 

. ,~ . 

·118-6848 

, . 

. . 

'Pd:ute toxicityofcarbam~tes in mice' 

- ~-

.' losq Degree of* Thel"'apeutf C lOSO oral 
~mo es/kg protection ratio' . 
s.c. afforded by lOSO/EOso 

pretreatmen~ 5.<; •. LOso s.c. 
: with'atropine 

- . 
Physostigmine 3.0 ·j.O '3.3 4.1 

Miotirie 4.5. 2.4 4.9· 1.2 

RA6 j 96 . i-.6 11.9' . 2.1 

'10 RA1S 31 4.1 11.1 4.S 
: :.: 

.RA14 .6~ 8.0 11.5 4.4 

RA1j 6S .'. 4.S 1.6· 1.1. 

.' RAs 19 S:~8 7.6 5.0 
.. 

: 
42 3.8 5.8. RA12 .. : 3.6 .. . .... . '~'. . 

14 
, 

S.O 
'. 

12.7' RA1D - 9.7 

..... RPq' 46 1.0.4 12.4' 1.2 
" 

RA8 >568 ; - > 10.0 -
.RA4 .72· '4.9 . 10.0 1.7 '. . ' -" 

.' .. 
~ 

..... 

"'1(:' *Ratiq' Of·LI)50.~fter pretr-eatment'with . atropi'ne' sul phate 5mg/kg 
.•.. 
.: 20 to:LDs~~.:Of drug alci(I!!. ' 

. ~ \ . 

. ; ..... ,. " .. : .. j: .'. 

",:.::.,.:' . ' .... ~: "; 

..... . ,,·.i :.... . .' ..... 
"':' .' "',s' ! '.' '. 
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.' The'dta i~ Tables 1 and 2: demons~r:atetha't' ~Ori)~wi1at 1 atger . 

· qti~nt i fies:. a~'e .requ·j red; of; a 11 the . ik~g~ ~f th~ RA .seri ~s than of' 
· .... i·"· .... , '. ' ..... " .. ,". .", . 
physostigmine to inhibit the eniyme·acetylcholi'nesterase • 

': . 'However. ci:i::Oinpariso~ of the data in 'T~ble r ~ith that in 
.5, : Tabik::z. shows ~h~t'c:ol1Hio~~dSRAS~ RA~~ R~15 .. RA14;.MIO. RAj a~d 

: ·RAB.area(lr.ei ~tfveJy~oreac'tiv'e"1ri vivoconiparedtophyso~.· "" 

· ~t i;~mi n~ tfi~;; onewoul d . expec,t f~om t~e:'fil' v1tro·'i.lata .• This' 
· gj-;~ater i~ vivo 'p'otentyi s partfc~l;a~ly inarkedwhe'n the' dr.~gs are 

adminis~er~d orally. Thi!i' relatively greater' in vivo act)vity may 
10, be·. d~e t·o:.· .. . . . . '" 

·15 

., 
, ~. 

a) '. great~er chemical stability 
~.' . '. .... 

.. ' 

c) ahigher.··.·lip1d Solubi.titY~ en~b'ljnga greaterpro'~~rtionof 
A.... t~e' dru~ to gain access tQ ~heeniyrt1~ in the c'entral nervous. 

: system 

en more effi~ientabs~rption frOmga~tro~intestinal tr~~t~ ,.. . 

'. '., 

. 'Fo!' the.p·urp~·ses of' theittherapeuticappl'icatio~:i{ is' of little 
. I' '.' . . ••.. , •.. ,. . . • '. _ ...• . .... . 

'. Tmpor.tance if one needs to giVe thEl drug (to hllman subjects). at a 
·.do~e of 1-.2 mg(phys()'sti~~inelor:2~ SO ~g that may b~.··· 

20' '. requi~e'd' of'the. tompOuhds'of,tM' RA se't'i~s~What i~' import~;'t i.s 

" thesaf~t}< ~f the ~rugs a.iidthe .presen2e· a~d' sever..ity, o~· .. side 
...... ~effe~tstlia{~aioc:;c~r ~f ttierapeuti·C:~doses.""~ conmoilly-used 

":me~s~r~ ~f dr~'g::;~fety 'i~ :'\he . t'he~ap~~ti'ci ndex '~.' or LOSO/EDSO 
;'. 

"':' 
".> DO.seto klJ'l50%'of ariimals'" 

(t??j)71 i.· .. 

.: . .' . 

'. ~~:: Do~e to ·cause the desired ther~peuticeffeci . .~ 

". .. .. . i.·' 
.... (..,".' .. 

.. . 
~. . 

I· '; 1.:' 
:. ~", . .:. .. . .' . 

...... 

,.J' 

. . ~ . . :t·-

'.1 
'l.' 
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J .. 

r·. 
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'tt.is:.:as.~u~ed that, the"therapeut ic ~ffect, of' these '~ntichol in-, .... ,. . . ... .'. ,. ..::....... . 

. "estE!rase'agents r~s\llts Troin ail eleva.tionofbra{n cho1,inergic 

;.,a~tfvi~YJrhi's..J~'tuj.n~ S~041d b~f~lat~d to 'the:degree of ' 

.. ', 

.. : 

"frihib i t 1iinof aC'etYl Cho 1 i ~estetase~' For' th,e ,. purpose' of 'thecompu
'.' '.5: . t~ti6ri 'of,the denomi~atorof the t~e~~pe~tit.hti~,,·'there:" is. used 

····:·thed~s·~' oidr~g that i nfilbitstti~:~c:if~fty 'ofa¢ety1ch~1 inester~ , 
"" ,'i~e' by: 50%., This' 'i ~" ba~ed, ,or'ith~\j'bsdr'yatidn,by Th~l 'et' ,~l. ,,;" 

" ,;(Ann~ Neu,rriiogY13: 491,' 1983)th~ith~:'maxi~u~' 'ill1pfov'enient·in. 

'short'term memory obtai ne'd' in ·a.ser,ies of., patients with 

·10 'Al~heimeri's di~ease was achieved with a dose of phYsosti'gmine 

whi chill ocke'd the' at~tYlchO i i nesteraseln, the cerebra-spinal , 

f10id bY',50 %'. Thenum¢ratoris the'dos~found to kill, 50 % of 
the anim~ls with i n 4. hours. of a subc~t'aneous inject·ion. ,,' ' 

':" 

'. ;Th~ therC!-p~~tfc~rat10S 0·fcompo·Ul1d~.RA4.,5~ 6,'7~ 8, 10,14 and 

.l5':1!i a~e all 'si gnlff carttlj hi ghe~thanofphYSosti gm1 Of! (see 
. . ' .. ' .... .,. '. ....... ", ...... '. ' .. ' 

Table .3) •. This'indicate$ that all these compounds have a wider 
. . '.' ....... . '. .' .' 

~argi n of s aiety than th~t'of:' physosti gmi rie. Moreover ,'these RA 
. -.' .... ' .. , .' . 

'. " . 

. ~ .:": 

.. ! 
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., '.,118-6.848 
... '.-.... 

.. ,'" ...... '.:- .. .... " 

, .. 'The,clli~~tibnof sigriifica~t bra1rienzyme intiibhiori(> 30' %)' .. 
l~dticedby 'Phy~osti gm; ~e.: (EO:SO dOS~}i ~'i ess'than' ~liou;s. - ... 

·.i::ompoundS 'iRA4,"S, 6,'i,8~i2, 14, ·is.al1 act-fo~:~~rethan 
:;'3·ho~rs. at '1:heii' respectiveEDso 'dosesand RA6and RA7 sti 1'1 

~."caiJs~ssign;ficani: ;nhibiti6n(36 %). after 7 hours., .Since none of 
.:·thE!S~.drugs. ¢aused~ot; teab 1 ~_s.ide· ·efie~t'sa~\he. E~50doses, : an .' 

~v~n 'lohger ciuiationofa:ctiori~ay be ~thieved by giving' between 
.... ....., ..... '". ,. " 7' '.: ,; .. :;' ',,', . 
.50iind IRO % larger doses. The longer. dur'ationof action is a . 
distinct advantage, pardcular1:y lfthe drugs ate to be admi-

lO .• nistere/chto~ic~lly t-os~bjects. :~~ffering'fro~neuroiogi~~l and 
b~haviourai' oonditions as~oci ated" with\a' defjcit in cho1 inergic 
t~~nsm{ssioii in th~cent'~a1 'nervou~::sy~t~m, '~.g~ A'l~liei~er's . 

··f. . ..... -. .c .' . ". '. ..... . 

·disE!ase~· tardtvedyskiriesi'as,'Huntingdon' s. cl1orea, O.own's ' 
sYnd"-om~im~F.ri edrl ~h I sat.axl a. .' '. . 

....• : . :.-: . .... ,' . .', . 

:;., 

15 ·.ThE! be.tb~r~he absorpti'on Pf. the drug after' Q~al admi ni strati on 

...... 

:. the mor~ 'clos~ 1~the\D56' gi~~n 'by'thi~ route:rese~ l~s' that'· . 
. ·after···siJb·cutaneq·us injecfion.·T.abiej 'sho~{ th.~t~A~~·lj, 7 and 4 

. are ·inor~effiCi·entlyabsorbed. 'from' the gastro~ intest inal. tract 

. t'h'a~ 'i~' ph;sosti gini lIe. T~eED50 ~f' RAaafter: ot~i' 'admirii strat ion 
, 20'1s t~es~e as-that' aft:er·:s.c.injeCtion, indicat1nga 'much . 
. . ..." .. (,. ...".. .'. -:. . " ;: . ." . ~.", " . ",:,- '. . 

. ';betteroratl'iiQavai1ability thar:Jthat of physostigmine. The 
", '.,' '. . .'. '. ". . . . .. , 

t '::hi.gher·oral bi,oavanabflitYofttlese compounds inay b~a'tonsi-' 
.. der~ble advantage for. thi:!i~ c1iriic~t 'use: '. . . 

. " '. . . '. ~ . ",' ',: ... , . . . .' :' 

" -. .' .... :.. " .. 

. ~ . 

:j 

'-........ 

. ".~" '-'1 

I 
':'·'1 
·~·:i 
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f . 
I' 
I 

:l .,: I 

····1 
· I 

; 
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; 
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~ .. 

',. ,,' . 
,-'; 

" .:.j 
· i 

':~ 

" I 
::·····t· 

.. 1 
· i . 

r ... ! 
· i . :: '.·:·:RA10·; RA6~ 'RAi~4:and RA;;:"~rod~te' sirinifi~~ri:~;a:~~~~onismof\ne'" 

25resp'irato;y;d'epress'ant ~dect'sof~b~'p~i'ne1~'~~bb;ts for period~' . 
"laktin~ ·~etwe~ri'3'.:·.~ hour'~ 'd'~p~nding bn\hedrugand ttt~dose . - . 
• '~d~in'i s,t~~~d .. rhea:~algesic- acti vity of ~~rphine hoot' ~educed ." 
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Attorney's Case No. 118-6848 

DECLARATION AND POWER OF ATTORNEY 
ORIGINAL APPLICATION 

As a below named inventor, I declare that: 

My residence, post office address and citizenship are as 
stated below next to my name. 

I believe I am the original, first ·and joint inventor of the 
subject matter which is claimed and for which a patent is 
sought on the invention entitled PHENYL CARBAMATES the 
specification of which is 

iJ is attached hereto 

[] was filed on as 
Application S~e~r~i-a~l~N-o-.------------------------- and 
was amended on ________________________________ __ 

I hereby state that I have reviewed and understand the 
contents of the above-identified specification, including the 
claims. 

I acknowledge the duty to disclose information which is 
material to the examination of this applicat.ion in accordance 
with Title 37, Code of Federal Regulations, §1.56(a). 

l hereby claim foreign priority benefits under Title 35, 
United States Code, §1l9 of any foreign application(s) for 
patent or inventor's certificate listed below and have also 
identified below any foreign applications for patent or 
inventor's certificate, having a filing date before that of 
the application on which priority is claimed1 

Priority 
Prior Foreign Application (s) Claimed 

7449.7 Israel March 5, 1985 [!I [] 
(Number) . . (Country) (Day/Month/Year Filed) Yes No 

0 [] 
(Number) (Country) (Day/Month/Year Filed) Yes 

I hereby claim the benefit under Title 35, United States 
Code, §120 of any United States application(s) listed below 
and, insofar as the subject m~tter of each of the claims of 
this application is not ~disclosed to the prior United States 
application in the manner proviged by the f'irst paragraph o'f 
Title 35, united. States Code, Sl12, I ac~nowledge the duty to 

- 37-
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disclose material information as defined in Title 37, Code of 
Federal Regulations, §1.56(a) which occurred between the 
.filing date of the prior application and the national or PCT 
international filing date of this application: 

(Application Serial No.) (Filing Date) (Status) (Patent, 
'pending, abandoned) 

(Application Serial No.) (Filing Date) (Status) (Patent, 
pending, abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be t~ue; and further 
that willful false 'statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

,POWER OF ATTORNEY: As a named inventor, I hereby appoint , 
Ronald G. Goebel LRAg/nstration No. 26,895), Bruce M. Collins 
(Registration No.Sto,066) and Willia~Long (Registration 
No. 18,545) to prosecute this application and transact all 
busifiess In the Patent and Trademark Office connected 
thr.ewi th. 

SEND· CORRESPONDENCE TO: 

bO'I Ronald G. Goebel, Esq. 
~ 0 J- MATHEWS, WOODBRIDGE, GOEBEL, 

7 01 PUGH & COLLINS P.A. 
0). 22 Park- Place,. P. O •. Box 112-M 

~of.Morristown, New Jersey 07960 

Full name of .first inventor: 

Inventor~ Signature 

Date: 

DIRECT TELEPHONE CALLS TO: 

Ronald G. Goebel, Esq. 
(201) 267";3444 

t(tJrdY . 
Marta Weinstock Rosin 
--... - ----~-

Residence: .:!eru·sal~m.!.... Israel f 1-'I-
Citizenship: Israel 

Post Office Address: 9 Herzog Str., Jerusalem, Israel 

-2-
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.. 

Full name of second joint inventor: 
0/"'000-~iChael Chorev 

Inventors Signature 

Date: 

Residence: J..!U:-usa.iem~ Israel :FL 1-
Citizenship: British 

Post Office Address: '135/4 Feinstein Sti:., Jerusalem, Israel 

1.{'J) O(} 
Full name of third joint inventor: Zeev Tashma 

Inventors Signature 

Date: 

Residence: ~~.~,~~}em, Israel ;t'-k'j-· 

Citizenship: Israel 

~~ ... 

Post Office Address: 2 Shahal Str.~ Jerusalem, Israel 

..... 

-3-
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. MAilED 

A~R 041986 
-. ~l .. . 'Pat.nt .ndl~-r.d.m.rlc Office . 

~. - .... ·nAddt ... : COMMISSIONER 011 PATeNTS ANO TRAO~MI(S 
~. Cii' UNITED sli ',.£S DEPARTMENT ap caMMI;;~ 

U - WIIIII"VCO"' O.c. aoa31 . , 
~pPLle~1\QH OW\SIOIi flft! ' 

~llEttl fttolRAQ~l\IARK Qf u.: 1IlIHi)D., nl\I41~ ,"Uunt(s): MARTA W. ROSIN, ET AL 
Ronald G. Goebel i ~\~ 

o MAtHEWS, ,. W:OODBRID&E , GOEBEL, .Slrill 1lrbU: ~S,.;l.3~5 4''-1:6I0I06 _____ _ 
PUGH & t}({)t:iJ;'fIffis '~DctI: ~O,;j.34.:(O~3~(.;;.8~6"!'!!".!!!~ __ 
2 2 Pa];"Y~,,,.gilcaqe·;· P.O. Box 1 . T~l,l',l PHENYL CARBAMATES 

Morristown,' NJ 0796~. " ___ ""''I',...~;: ~~)! 0 

Notice to 'FUeMissW·parts of:Application~ 
Filing Date Granted 

rr all alssirg ~ts are filed w1tnin tne period set below* tne total SIIlU't O~ Dy d 
~l1C3'\t as a fIJ large entitYICJ small entity ,(verit'1ed statatent' fll~)1 1s • IIJJ'O , • 

t. 0 TtIe statutory Dasic f1111"9 fee 1s: 0 II1ss1r9 0 1t\$Uff1c1ent. ~l.1ca'\t· as a. ClIU'ge 
ent1ty, Cl small ent1ty, rust', smIt t, to ~leu, 'tre DaS1c fl11rQ, fee afd 
tuST HoSO SLB1IT ll£ ~ AS !N:llCATe:D !£LOW. . . 

z. CJkXj1ticral olai .. tees Of t . as adlarge.ent1tyA:J_U entltYl' 1tIcl~~ ~y 
. reQJlreq ftJlrt1.ple. oepen~lIt· eliIiii fee, are nQJ1red-. ~l1C3'1t lUst su:.1ttne 

alO1t1cr.ale:laUi fees or ca'lC8l UW cD31ticnaJ. olaims. for' ",len fees antClJe. N:J 
~ IS REMRfO ~ 'THIS lTe1. 

J. 0 IT'e caUl or oeclarat1Cr1 1s: o aissing. .. . . o CXleS rot a:Ner items cm1tUd at tt'I! t1Jre Of f!)3lltla'l. , 0' 
M oath or deClaratiCr1 in c::orpl1cn::e with 37 aR 1.63~ 1oen~lfy1ng'th! 8R)l1cat1Cr1 by. 

tre, CDJve serlal'PtJrb!r' 8"I:S FU1rQ oate 1s reQ,J1nd. It ~ tt.IST' H;.SO BE 
SLBUntD ~ INllCAl'ED EELO.. .0 

4.0 n. oath or deClantiCr1 cb!s ret identity tne ~licatiCr1 to .,len it, SRll1es. 111 oath 
or oeclaratlCr1 1t\ ~l.ia-a '1tn 37 CfR 1.63 loent1'ylJ"Q, tre ac:ol1catlCll by tr* cove 
Serial JoUICer ~ Filing oata is reqJ1red. A SlJOWG£ I1JS.T Al,SO BE SlB«TTED NS 
IM:UCATED ea.e,. ' I, 

6.0 l't'e S~l113wre (}t'tr'e fOllow1.!'9 ;)oint 1mentor(s) 1s a:1ss1n1 t'raII tre oath Dr . 
':. deClarat1cn:.. . ' ~l1c:a'lt(s) stwld provide,1f possible, 

, en oath or oeclarattcn sig'E!d by tre 'CJl'l1tted 1r'M5'\tor(s), loent1fy~ tN., ~l1cat1Cr1 
by tI'e ~ serial. !olJICler ~. Filing Data. A ~ I1JST ILSO BE SlB{Il'TED AS ' 

, IMJlCATED EEJ..qt. 0 

7. CJ l't'e 1Q:I11catiCr1 .as filed in a· lcrQ..a;ll! otr'er t.ra1 ErQl1stl. ~l1C3'1t IIJst fUe a 
.... rH1ed ErgUstl tnnslaticn (}t tre ~11cat1cn ~ a fee OfS26. 00 I.I'lder J7 (7R' 
1.17(k), IZ'Iless th1s lee /'las a.l.realy teen paiC·. N:l ~ IS REMPfD FCR lHIS 
ITD1. . ' 

!.~,OttII!r: 110.00 SURCHARGE IS DUE. 

/;:...... 
/' . 

/'~>- '. 
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ItJ~- . 
THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Marta Winstock Rosin,et al Examiner: 

Serial No.: 835,466 Group Art Unit: 

Filed: March 3, 1986 

For: PHENYL CARBAMATES 

Hon. Commissioner of Patents and Trademarks 
Washington, D.C. i023l 

ATTN: APPLICATION BRANCH 
F. Morris 

SIR: 

RESPONSE, 

In response to Notice To File Missing Parts Of 

Application-Filing Date Granted mailed April 4, 1986 in the 

above-identified application applicant submits a combined 

Declaration and Power of Attorney fully exe~uted by all 

inventors, which Declaration claims priority of a prior 

Israeli application filed March 5, 1985 bearing Application 

No. 74497. 

Counsel's check in the amount of $110.00, in payment 

of the ~urcharge (large entity) as set forth in 37 CFR 

1.16(e) is also enclosed. In the event ,the fee tendered is 

inadequate authority' is hereby given to charge any such 

deficiency or credit ,any overpayment to Deposit Account No. 

'13-216Q. 

~.e..slil~tfUl1Y0u;m-i t ted; 

/o;;~cY&e~ 
·Ronald G. Goebel 
Attorney for Applicants 

Dated: May 15, 1986' 

MATHEWS, WOOD~RIDGE, GOEBEL, 
PUGH & COLLINS, P.A. CERTIFICATE OF MAILING 

P. O. Box l12-M', 22 Park Place! hereby certify thot/hls corr~.pondenca i. b I 
Mor r i stown, New Jersey 07960 .,e~.o.:te~ with,the United 51alos Po,I.1 5.rv:.:

g 

Telephone: (201) 267-3444 " irS c.ss mail in on envelope addressed ;1 C~mml,slcner of Patents and Trademarks, . ~ 
.. hlnglo

n
, D. C. 20231, :;z::J:t J't~~7f:t-. 

1 105 (/110.&0 CK 
o~o 05/21/86 835566 
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..::::-l\tSiv, 
,'\?} <If' Attoiney's Case No. 118-6848 

~{t;;; . ,\\'~1 \ 7" "'\'~"\ 
,", \, ,,' " I " '\ ' .. " ["~f 

DECLARATION AND POWER OF ATTORNEY 
ORIGINAL APPLICATION ~''1j\) i\~~.fQ t-£ d 

~~:~~6.j'l·~amed inventor, 'I declare that: 

My residence, post office address and citizenship 
stated below next to my name. 

are as 

I believe I am the original, fir.st and jOint~'n ntor of the 
subject matter, which, is claimed ,9'n<V for wh'ich patent is 
sought on the invention entitleoPHENYL CARB TES the 
specification of which is ~,-.. ~-~.~.~, '.-. .. --..... _ .... 

[J is attached hereto J 
[j] was filed on March 3, 1986.· as 

Application S-e-r~i-a~1~N~0~.~~~8-3~5-4~6~6~.--------------- and 
was amended on 

I hereby state that I hav0eViewed and understand the 
contents of the above-iden ffied specification, including the 
claims • 

. I acknowledge the duty to disclose infbrmation which is 
material to the examination of this application in accordanc~ 
with Title 37, Code of Federal ReguJ:c1tions(" .§1.56(a}. 

I hereby claim foreign priority enefits under Title 35, 
Uni ted States .Code, §119 of an foreign application (s) for 
patent or inventor's certific e listed below and have also 
idenhified below any foreign applications for patent or 
inventor's certificate having a filing date before that of 
the application on which priority is claimed: 

Prio,r Foreign Application (s) 

74497 Israel 
(Number) (Country) 

,(Number) (Coilntrx) 

Priority 
Claimed 

March 5. 1985 0 [J. 
(Day/Month/Year Filed} Yes No 

DO 
(Day/Month/Year Filed) Yes No 

I hereby claim the benefit under Title 35, United States 
Code, §120 of any' Uriited States application(s} listed below 
and, il-t.sofar as the subject matter of each of the claims of 
this application is not disclosed to the prior United States 
application in the manner provided by the first paragraph of 
Title 35', United States ~ode, §112, I acknowledge the duty.to 
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~. 

disclose material information as defined in Title 37, Code of 
Federal Regulations, §l.56(a) which occurred between the 
filing date of the prior application and the national or PCT 
international filing date of this application: 

,," .... <J, 

(Application Ser ial No.) (Filing Date) (Status} (Patent, 
pending, abandoned) 

'(Application Serial No.) (Filing Date) (Status) (Patent, 
pending, abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that willful false statements and the like so made are 
punishable by fine or imprisonment, or b6th, under Section 
1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

POWER OF ATTORNEY: As a named inve~6/, I hereby appoint 
.Ronald G. Goebel (Regis.tration No. ~6,82..~J, Bruce M. Collins 
(Registration No. ~.9"~.a.6..P) and William C. Long (Registration 
No. J..B..,..s..HH- to prosecute this application and transact all 
business in the Patent and Trademark Office connected 
threwith. 

SEND CORRES.PONDENCE TO: DIRECT TELEPHONE CALLS TO: 

t,OI Rona~d G. Goebel, Esq. 'Ronald G. Goebel, Esq. 
fbo1--- MATHEWS, WOODBRIDGE, GOEBEL, (201) 267-3444 

of) • / PUGH & COLLINS P. A. Iv 
Or tP 22· Park Place, P. O. Box l12-M 
1" ;.2.-Mc>rristown, New Jersey 07960 . 

. f!ft· .,[) 
Full name of fi<st lnventor< ~~ln~t(;,~,~ 
Inventors. Signature ~ ~~ ~ 

Date: May 8th, 1986. / 

Residence: Jeru'salem, Israel P-:'-'>< 
Ci tizenship: Israel ,/. "'./ 

Post Office Address: 9 Herzog Str., J.e.p.~, Israel 

-2-
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-., "QI' ... 

Full name of second joint inventor: Michael Chorev 

,,A,'vkae-f Ua ;':'--Inventors Signature 

Date: May 8th, 1.986 

Residence: 

Ci t i zensh ip: Israel 

Post Office Address: 135/4 Feinstein Str., Jerusalem, Israel 

YO..3(Ii) 
Full name of third joint inventor: Zeev T~~_, 

Inventors Signature 

Date: May 8th. 1986. 

Residence: Jerusalem, Israel ;J:.,.-/. 1", 
-~"",, .•. -..•. ~. 

Citizenship: Israel 

Post Offic·e Address: 2 Shahal' Str., Jerusalem, Israel 

-3-
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THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Marta Weinstock Rosin et al Examiner: 

Serial No.: 835,466 

Filed: March 3, 1986 

For: PHENYL CARBAMATES 

G.roup Art Unit: 

Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

RECm'fD 

Ml!}' :?'1 nlUb 

PETITION FOR EXTENSION Of 

SIR: 
- -..... -........ . 

Pursuant to 37 CFR §1.136(a), request is hereby 

made for an extension of one month to render timely the 

attached response to the Notice To File Missing Parts of 

,Application-Filing Date Granted dated April 4, 1986 which 

Notice established a period of response set to expire on May 

4, 1986. 

Counsel's check in the amount of $56.00 in payment 

of the extension fee is submitted herewith. In the event the 

fee tendered is inadequate for an extension sufficient to 

r'ender the accompany,ing response ~imely, authority is hereby 

'given to charge any such deficiency to Deposit Account No. 

13-2160. 

~~;llY7)m~~ 
Ronald G.~~~~ 
Reg. No. 26,895 

MATHEWS, WOODBRIDGE, GOEBEL, 
PUGH & COLLINS, P.A. • 

,P.O. Box 112-M, 22 Park Place 
Morristown, New Jersey 07960 
(~Ol) 267-3444 

Dated: May 15, 1986 

040 05/21/86 835466 

- 45 -

CERTIFICATE OF MAILlN.G 

I horeby .artlly'th.t this ccrr •• pondancG I. hainp 
dopOI.ltod with tho United St.t .. Pos,.1 S~rvl •• 
as first .10.1 man In an envelope .ddr .... d 
rOI Cbmmirslona, of Patents anj1;.d.mar~h' 
W. .. hington, D. C. 20231, on' 0-'4, I"'"" • 

(4.&t.1fv 'h 'af 
, 1 115 5~.00 

I, 
t: 
1 
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liillrtEti STATes 6'ciiARTMENT OF COMMERCE 
Patent and Trademark Office' . 

COMMISSIONER DF PATENTS AND TRADEMARKS 
Washmgton, D.C. 2023t 

r H(JNAl.D C;. GClEElI::I_ 
. HA'n-m:W8 p WO(J[)Eill;::r:[)(~I~: p (~()EBr:~I.., 

1:'lIGH 8. CaLL. INS 

EXAMINER 

SHII:'r-1'EN , N 

'!2 r'AI:~I< Pl.ACE~ ~ PO. (). B()X U;'"':''''~i 
M~)mn:m{)WNv i'kJ' 079t:,O 

ART UNIT I PAPER NUMBER 

:l:U, 41 
DATE MAILED: 0J./23/07 

.This Is a communication from the ')Camlner In charge of your application. 

COMMISSIONER OF PATENTS AND TRADEMARKS 

~ThiS application has been examined D Responsive to communication flied on ___ ~ __ _ D This action Is made final. 

A shortened statutory period forresponse to this action is set to eXPlre2-month(S), ..,---.... ...rav;r;;ays from the date of this letter. 
Failure to respond withln.the period for response will cause the application to become abandoned. 35 U.S.C. 133 

Part I THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION: 

L ~ Notice of References Cited by Examiner, PT0-892. '2. D Notice re Patent Drawing, PT0-948. 
3. tJ Notice of Art Cited by Applicant, PTO·1449 4. D Notice of informal Patent Application, Form PTO·152 
5. D Information on How to Effect Drawing Changes, PTO·1474 6. D 

Part II SUMMARY OF ACTION 

1. !t81 claims---lC-l---I-.;',Jd-_------------ are pending in the application. 

Of the above, claims __________ ,--___________ are withdrawn from consideration. 

2.. D Claims ___ -,-____________________________ 'have been cancelled. 

3. D Claims ___________ -:-___________________ are allowed. 

4. J>4I clalms ___ ·--I/_-_· .1.>1 .. 37------------------------ are rejected. 

5. D Claims_~ ____________________________ are objected to. 

6. D Claims __________________________ are subject to res.trictlon or election requirement. 

1. D This applicatlOl,'has been flied with Infor";al' drawings whicH are acceptable for examination purposes unUI· such time as allowable subject 
matter Is Indicated • 

. 8. D Allowable subject matter having been indicated, formal drawings are required in response to this Office action •. 

9. D The corrected or substitute drawings have been received on_· ______ ~ __ • These drawings are D acceptable; 

D not .acceptable Isee explanation). 

10. D TheD proposed drawing,correctlon and/or the D proposed additional or substitute sheet(s) of drawings, filed on _______ _ 

has (have) been D approved by the examiner;. 0 disapproved by the examiner (see explanation). 

lL tJ The proposed drawing correction, filed , has been D approved. D' disapproved (see explanation). However, 
the Patent and Trademark Office no longer makes drawing changes. It is now applicant's responsibility to ensure that the drawing~ are 

corrected. Coriections MUST'be effected in accordance with the instructions set forth on the attached letter "INFORMATION ON HOW TO 

EFFECT DRAWING CHANGES", PTO·1474. . • 

12. D Acknowledgment is made of the claim for priority under 35 U.S.C. lI9 •. The certified copy has D been received D not been received 

o been flied in parent application, seria!"no. __________ ; filed on ________________ _ 

13. D Since this application a.ppears to·be in condition for allowance excepl for formal matters, prosecution as to the merits is closed in 

accordance with the practice under Ex parte Quayle, 1935 C.D. lI; 453 O.G. 213. 

14. D Other" 
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serial No. 835466 '-2-

Art Unit 126 

The following is a quotation of the appropriate 
paragraphs of 35 U.S.C. 102,that form the basis for the 
rejections under this section made in this Office 
action: 

A person shall be entitled to a patent unless-

(b) the invention was patented or ,described in a 
printed publication in this or a foreign country or 
in public use or on sale in this country, more than 
one year prior to the date of application for 
patent in the United states. 

Claims 1 rejected under 35 U.S.C. 102(b) as being 

anticipated by Meltzer, ~~;~eand Berry. 

The claimed composition r:~ :~ the prior art com-

positions and/or reaction mixtures regardless of 

intended use. 

The following is a quotation of 35 U.S.C. 103 which 
forms ,the basis for all obviousness rejections set forth 
in this Office action: 

. A patent may 'not be obtained though the invention 
is not identically disclosed or described as set 
forth in section 102 of this title, if the dif
'ferences between the subject matter sought to be 
patented and the prior art are such that the sub':" 
.ject matter as a whole would have been obvious at 
the time the invent·ion was made .to a person having 
ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be nega
tived by the manner in, whic,h the invention was 
made. 

Subject matter developed by another person, which 
qualifies as prior art only under subsection (f) 
and (.g) of section 102 of this title, shall not 
preclude patentapility' under this section where the 
subject matter and the claimed invention were,at 
the time the irivention was made, owned by the same 
person or subject to an obligation of assignment to 
the same person. 
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Art unit 126 
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Claims 1,3-8 and 11-13 reject~d under 35 U.S.C. 103 

as being unpatentable over Aeschlimann (USP1,905,990), 

meltzer, ~ge or Berry. 

T·he ,leschlimann reference generically tea9hes the 

'c~aimed compundsr.:~ndering them obvious. The references 

discloses .GJ~~logous and/or iseme)ric compounds that are 

so structurally similar that are would expect them to 

possess a community of properties in common. 

Claim 2 rejected under 35 U.S.C. 103 as being unpa

tentable over Berry and Aeschlimann (USP 1,905,990) opi

nally in view of Aeschlimann (UPS 2,493,710. 

Berry and Aeschlimann (USP 1,905,990) teach that it 
I~~ ..... 

is known that the compounds possesslanticholinester~se 

activity, applicants admit that it is known to use 

anticholinestero.se agents in the treatment of the 

recited dis4rders, see lines 12-16 of page; l~ lines 

16-18 of page 2~ and lines 16-22 of page 5 of the speci

fication. Accordingly, it is considered obvious to use 

tJ)ese known anticholinesterose agents· for the treatment 

of the redite.d disorders. Aeschlimann (uSP 2,493,710) 

is cited to show that the various Rl and R2 of the 

instant c~~ims are recognized to be ,functionally equiva

lent in analogous compounds rendering such a modifica

tion of the primary referen.c'e compounds obvious. 

The remaining reference are cited as of· interest. 

Shipper:vld 

01/06/87 

Alc 703 557-6930 
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C? .. -.. AMENDMENT TItANSMl1°fAL FL,.1'l 

In re application of: M. Rosin, 
Sel'inl No: 835,466 

et 
) 
) 
) 

aJ.. Ucfol"e the Exominer M. Shippen 

Filed: 03/03/86 
110r: PHENYL CARBAMATES Group Art Unit 

TJIJ~ eUMMISSJONEIt OIl I'ATENTS ANI> TRAD£MAItKS 
Wnshlngton, D.C. 20231 

Sir: 

126 

RECEIVED 
JUt 301987 

GROUP 120 

The Ulu.lel·signed hereby certifics having infol"mation and a reasonable basis fOJ' belief 
"HJlthls.correspollllence will he deposited as first-c1ass·mail with the Uniled States 
I'oslal Service in an envelope ad~lressed 10 COlllmissioner of Patents and Tradelllarks. 
Washington. V.C. 20231, UII J.i..17/87 

:rrllllsmlllt·d herewith is an anllmdlllclli/respullse ill the obuve-idelllificd npplicatiun. 

I'clitlun fOl' extensiun of time PI.II·51.1I1nl Iv 37 CFR 1.136 and 1.137 is hereby mIllie if, and lu the extent. 
required. The fee fOI'lhls exlensionlJf tillle Is calculated IIJ beJ90 00 to exlend Ihe lillie for 
rHlng this response unlil -2/-23.f-B:J--. 

The fee fIJI' any changes in number of claillls has been calculaled as shown below. 

(;!.MMS AS AM ENDl.m 

(I) (2) (.\) (4) (5) (6) (7) 
Cinilll~ 

RClllllining IIighcsl Nu. I'resenl Il:Ile 
Aller Previously I.!xlrll 

AlllcmllllclIl rllid for 
'1',,1111 • •• 
Claims Minlls :tl2.00 .... 
IlIIlep. • .. . 
Claims Mh~lIs x34.00 

MULTIPLE DEPI.!NDUNT CLAIM FEI.! $110.00 

I'BB l'OR CLAIM CHANGES 

tlf the clliry III Culullm 21s Ic~s Ilmll Ihe l'ulry Isenlumll 4, wl'lIc "0"111 COIUIIIII 5 . 
.. Ir Iho "lIIlthel' N1II1I"01' r .. cvlonoly I'nltl 1'111·" IN TillS 5I'ACI.; In leoo 111011 20, wrllc "20" In Ihis ol'"cc • 

... Ir IlIo."lIIllhcol Nu ... "or l'l·cvlquoly l'ni.I·F" .... IN '1'1115 51'ACll Is 'oss Ilmll 3, wdle ".\" III 11110 o"nec. , . 

Thc lolal ree rur' Ihls I.llIIcndlllcnl, incl\ldilll~ dnilll chullges and any extclI:;ion or lillie is calculated 
to bc $ 390.00 . . 

. Cl. A check. ill lhe amount of $ , 390.00 is aUnched. 

D Charge $· _____ '1.0 Deposit Account No.· 

The Con\missioncr is hereby aUlhori7.cd 10 dmrge anyaddilional fees under 37 CPR • 
1.16 allli 1.17 which lIIay be required by Ihis paper, 01' credit any overpayment, to Deposit 

120 07127/fJ7 fJ354·66 1 117· 

July 17, 1987 

l'osLpfricc Address (to which eOITesp.olltience is to be sent): 

'.' .. 

Richard T. Laughlin 
Registration No. 17 ,2~~ •• _ ..... __ ... 

LAUGHLIN, MARKENSOHN, LAGAN I 
& PEGG 

129 Headquarters Plaza 
Morristown, New Jers~y' 07901 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANT: M. W. Rosin, et a1 

SERIAL NUMBER: 835,466 GROUP ART UNIT: 126 

FILED 03/03/86 EXAMINER: M. SHIPPEN 

FOR PHENYL CARBAMATES 

AMENDMENT 

Honorable Commissioner of patents and Trademarks 
Washington, D.C. 20231 

Sir: 

This is in response to the Offic-ia1 Action of 

January 23, 1987. 

Please amend the above identified application as 

follows: 

In 

Cancel claim 1 in its entirety. 

Amen~he c1~ms as follows: 

Clai~,' r;;:st line, after "thereof" and before the 

period, insert the forlowing 

~, pro~ided that 

are both methyl and having. 

position, when 

- 52-

compounds wherein R4 and R5 

ialkylamino group in the meta 

neither 

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 52 of 372



, 
• 

.~-.". 
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Page 2 

hydrogen nor methyl, 

,hydrogen, and for compouna.s7JW 

R2 and R3 are methyl, Rl is not 

ein R4 and Rs are both methyl 

and having the dialk group -in the ortho or para 

position when Rl and R3 re both hydrogen R2 is 'not methyl--

REMARKS 

The claims in the application are claims 2 to 13. 

Claim 2 was amended so that it is directed to the same group 

of compounds as claim 3. 

For the information of the Examiner, some of the 
.... ' 

compounds claimed in this application were disclosed after 

the priority date at the 3rd OHOLO Biol. conference in Eilat, 

Israel h~ld in November of 1985, a copy of the publication is 

attached hereto as Exhibit "A". Subsequent to this, workers 

at Warner-Lambert sy~thesized some of the compounds, a copy 

of the publication is attached hereto and marked as Exhibit 

JlBIt. 

It is noted that claims 9 and 10 were not rejected on 

any basis. 

Reconsideration is requested of the rejection of claims 

3-8 and 11-13 under 35 USC 103 as being unpatentable over 

Aeschlimann 1,905,990; Me'ltzer, Lange or Be'rry in that the 
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SiN 835,466 

Page 3 

references disclose homologous and/or isomeric compounds that 

, a-re so structurally similar that it would be expected they 

would possess a community of properties in common. 

The Meltzer article discloses two compounds with the 

code numbers KD 1207 and 1261 which fall under formula I, but 

not under formula I', and provides results as to their 

insecticida.l activity. There is also a general statement 

mentioning that the anticholinesterase activity of 

alkylphenyl N-methylcarbamates can be improved by introducing 

a p-dimethylaminomethyl group. ~ere is however no alkYl.:' 

group in addition to the dialkylaminoalkyl group in the 
_---------......... _._ ... ,-...-v._.~ .. _ ... ~ ___ .......... .....,..,.-,~~~.'~·"...., ...... ·-·~ .. · ........ -............ ·-' 

compoun~,2j;,~.S:1,.,9.$3,§<\.b'" Meltzer concerns a different art, that 
~--. 

6f killing insects whereas the present invention is for 

treating patients. to save their lives. 

The Lange article- discloses one compound (table II, No. 

37) which is Miotine, fal.ling und'er formula I, as an 

inhibitor of coagulation factors. Lange in page 338, 3rd 

~aragraph ind~cates that other compounds are preferred. 

There is ho motivat-ion to modify compound 37 to a compound 

such as now embraced by the claims. 

The Berry article di.close~ the acetylcholinesterase 
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activity of 6 carbamates including one of formula I, which is 

Miotine. Berry is an academic work and does not come to any 

conclusion and doe.s not suggest structural phanges for any 

purpose. 

Aeschlimann 1,905,990 generically covers N

disubstituted carbamates of formula I, assuming the alkyl 

chain in the dialkylaminoalkyl group may be branched. 

However no compound having a dialkylaminoalkyl group is 

disclosed and there is no mention of any advantage of the 

compounds over physostigmine. In fact, Aeschlimann having 

prepared no compound with a dialkylaminoalkyl sUbstituent 

could, of course, not have noticed the advant~ges bond to the 

alkyl bridge. 

Applicants have now combined the two features ·of the 

alkyl bridge· and tertiary nitrogen, and discovered further, 

unexpected advantage~ over physostigmine, comprising eNS 

selectivity, little side effects and low toxicity. These 

advantages are essential for the use of the compounds in 

senile mental decline. 

Reconsideration is also requested of the rejection 

of claim.2 under 35 USC 103 as being unpatentable over Berry 

and Aeschlimann 1,905,990 or in view of Aeschlimann 
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2,493,710. The claim has been amended to limit it to the 

compounds of claim 3. The rejection is based on the 

allegation that the references teacp. the compounds of the 

references possess anticholinesterase activity and that 

applicant.s admit it is· known to use such agents in the 

treatment of the recited disorders. As indicated above the 

basic references do not disclose the subject compounds. They 

also do not suggest that the claimed compounds have the 

recited activity. Accordingly, it is submitted that the 

recited method is novel and is not suggested. As to 

Aeschlimann 2,493,710, it discloses carbamic acid esters 
"' . 

including compounds presenting the alkyl bridge, but wherein 

the nitrogen in the alkylamine radical is either primary or 

'secondary, but not tertiary like in the compounds of the 

present invention. Thus he noticed some advantages over 

phys.ostigmine like a good p.o. bioavailabili ty and a certain 

specificity but no details are given. However, there was no 

incentive to improve the activity by preparing tertiary amine 

·homologues, and this was not done until the present 

invention. 

Th~ other references have been considered but since 

they are only recited as of interest a detailed discussion 
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appears unnecessary. The references however do not disclose 

the claimed compounds. 

For the reasons given hereinabove reconsideration of 

the rejection of the claims is respectfully requested • 

Da~ed: 

- 57-

.... . 
Laughlin, Markensohn, 
Lagani & Pegg 
129 Headquarters PlazC! 
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07960 
(201) 539-0080 
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PHARMACOLOCICAL ACTIVITY OF NOVEL ANTICHOLINESTERASE ACENTS 
OF POTENTIAL USE IN TREATII'ENT OF ALZHEIII'ER'S DISEASE 

M. Veinstoc~, K. Razin and M. Chor~v. nppts. of 
PharmAcology and Pharmaceutical Ch~mlstry. I/ebr"" Univ. 

Kpdicinp. & PharmAcy Jerusalem, IsrAel 

AlZheimer's disellse has been Associatpd "ith dpgpnprAt.ion 
of cholinl'rgic neuronps in thp hippocAmpus and· cprehrA' 
cortex. Phyaostillm-inp. hao somp bl'npficipl p.ffp.ct in t.his 
condit.ion, but it.s short. hlllf li1'"p., low t.hl'rllpf'utic rllt.j) 
and irrpgular intestinlll absorption limit its use1'"ulnesA ·0 

hospitAlizpd pAtipnts. Ve hAve prepared And t.estl'd 10 novp' 
antic~olinpst.praAP agenta in a VAriety of prepllrntions in 
vitro and in vivo. ~evp.ral of these compounds were foun~t.o 
'h8V'e'"obvious advllntages over physostiRmine. In vi t.ro AC"I\·
ity was asspssed on a solubilized preparation 01'" mousp 
brain acetylcholinpstp.rase (AChE). In vivo act.iv! ty and 
acutl' toxicity were assessed at various timps eft.pr s.c. or 
oral administrlltion to mice or rats. Five of t.he compounds, 
RA6,7,12,I4 & 15 produced 50% AChF: inhibition in mOIlOp. 
brain last.ing 3-17 hours, while t.hat of physost.igminp 1as t -
ed only 2 hours. The thprapelltic rat.to Ln50/PD'50 for phy
sostigminp in mice WAS 5.6 after s.c. snd <~.O 'after ora' 
administration, while those of five RA comp)unds rllnfpd 
from 6.6-12. Thp .mllximum inhibition in AChE aftl'r orlll or 
s.c. physostigmine'in rst.s was only 31~ in t.he cortpx but 
r.eached 46% in thp mpdulla, at doses which causf'd obvious 
fasciculat.ions. In contrast., RA6,7,14 & 15 inhihit.P.d AChF: 
in cort.ex by more than 50%, but thllt. in t.hp. mp.t\ullll by 
25-45% at doses whi~h did not cause signs of pp.riphpral 
cholinergic overacttvity. These drugs are curren~ly being 
compared with physostigmine for thl'i!" shili t.y to rpst.ore 
memory in .rats with 'lesions of the nucleu~ basalis. In vipw 
of their lower rp.lative toxicity, longpr durat.ion of 
action, bett.er oral biOAvailabilit.y, and rP.l~t,ivp.ly Ilrl'stpr 
inhibition of AChE in cortex than in medulla. t.he~p 

comp'Junds may be superior to physostigminE' in thp. t.reatment 
of Alzheimer's diseasf'. 

43 

EXHIBIT "A." 
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l~S.& CEHTRAl CHOlINERCIC PHARXACOlOCY OF A SERIES OF CHOllHESTERASE IN
HIBITORS. R.C D.vls, l.t. Covghonovr·, J.e. ~rrlott! \(;H. MoO'·, 
R.D. Scllworr Jf~' S~ns Ind J\.J. T"OO\Is'. \'hrntr-LI...ocrtl . 
Porto·O.vl, thar ... c.Ut:c.1 ~fS .. ~cll. Ann A.rbor. 111 (B105 

Th. short dur.tlon o( .ctlon .nd poor ·th.r.p.utlc r.tlo O( tho 
1I1tICholl"flttr.) •• physostlQ'Wln •• hll. 1I .. lttd It I .vtlllty In 
tr .. tlng p.tl."tl luff.rlng (1'''''. Cllolillfrgic d.(lc·l.ndu. 
R,c.ntly •• Iorio' o( .cotylelloll".stor.I' Inlllbitorl (ACHE-I) he' 
boon d •• crlbod by Wolnltoct-Ro.on (RA 1'1'1,.) with. pot,ntt.1 (or 
docrllud toxicity .nd Incr .... d duration 0.( .ctlon relatlv. to 
phYsoltlv-I" •• W. IIlvo nuln.d til. t"tcts o( tllil Itrl" In • 
v."lety of 'In vitro' bloch_le.1 .nd 'In vivo' boll.vlo".1 tut, 
which '''t ~'llqn.d to ch.".ct."I:t eont".l chollntrglc (unction, 

1.11 c_und. (I''''' tilt U &trlu .. tllblt 111;11." .((Inlty (0" 
au.(."lnlc choll"."g.lc .qonlst .It .. lab,l.d by ch .... thylefloa
olant (CXl) th." (0" lit" l.b,l,d by til. -.Jlc."lnlc .~t.qonla.t, 
QIIS. Tllt1C-50 'IO( the It COioQounef.· (0·,,· dilP lac Inq II-CXl II 
dlr.ctly co~r,lat'd to th,l" pot,ncy (or Inhlbltlnq ctlollnutt" ... 
activity (,. • 0.9Z). CXl dllpl.e.-.nt .nd cholln'lt,r •• , .ctlvlty 
of this "rI" .ho ,,,, dlr,ctly rohttd to buH. par ... tt", .ueh 
&I llpophltlclty and ...,lar rt(r.ethlty. A sl.lh" r.latlo,uhlp 
hold. with ""ptct to tho .bliity o( th ... COioQounds to eftcrt .. t 
tho ~'-ltI ..... lat.ef pruyneptlc r.lt .. t of .ettylcllolln. fr04l brain 
Illcfl. Howoovt". tht .. RA Itrl" eOfOo9ounef. do not stlOO<llatt tho 
turnovor o( phospholnolltlefu (PI). tho o"eft,. of pottncy for 
dllpl.clnq CXl, Inhibiting chollntlt.r •• t .ctlvlty ."ef docr •• llng 
ACH ,,.It •• t II RA-Z ) RA-IO ) U-6 ) U-7 ) U-S. 

A 11 .. 11a,. ordtr o( pottney hold.~; tht .blllty o( th ... 
c~oundl to d.cr.... spontan.ou, Iwl_lnq ."d ·to rtVtr .. 
1C0poluln.-lnductd Incr..... In l"'I .... I"g ,activity o( r.t •• 
H ..... vtr. 1tA-6 do .. lIot rovor .. 1C0pol .... ln.-lnduc.d Incr ..... In 
s.I~lnq .ctlvlty. . 

T.t." toq.thor th ... d.te .uqqut th.t tho tbllity o( th .... 
co-oounch to dlapl.c. CXl blndlnq but not QI/& binding ~y b. 
r,latod to th.l" .bllity to Inhibit cholln .. t.,. .... ctlvlty, 
ACH(-I.ctlv\ty .ho Is dlr.ctl1 r.ht.d to tht .bllity o( th ... 
co--c>oundt to d.crll .. tho prtlyn.ptle· 1'.1.11. o( ACH frO'O br.ln 
II Ie ... d.cr.... .pont.noout .... I ... ·lnq 'ctlvlty .nd ".vor .. 
• copol .... I".-lnduc.d .wl_lnq .·ctlYlty. Thla p.tt .. " or off.ctl 
.Iio Ii ••• n with the tn~ .ntlcholl" •• t.r •••• phy.o.tl~ln •• 

EXHIBIT JIB" 
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!i1~' ITED STATES"'P~PARTMENT OF COMMERC~. 1Ar . - atet'lt and Trademark Office . . 

~i;;lT{~{I) Address: COMMISSIONER OF PATE~TS AND TRADEMARKS 
.'IS Washlngeon, D C. 2023t 

r fWNAI.D C·: iI . GCIEE:r::1.. 
HATH~~I"/S, WO()[.)F.!:n::WGE, GOE:BE:'L., 
r;.'UGl--\ 8. (~OL.l.IN~l 
~!Z PM~I< PL.AC:E~~ P~(). BDX 1:lZ .... H 
MCmfn:mOWNv N ... J 07960 

, ' ' 
This Is a cC?mmunic~t'ion from t!:l. eX8'mln.er In charge of yo~r 8pJjlication. 

" ., 

CDMMIS;SIDNER OF PATENTS AND TRADEMARKS 

ART UNIT PAPER NUMBER 

7 
DATE MAILED: 

11.i:LO/87 

":>,' ,': " " '. '.~. , . . - . , . 

, nieThis appliCa~ion:h~Sbeen~X:~ined I"2l Responsive to communication filed on . 7/ ::2 off 7 '~hiS action is mad ~ r·· r' Iff' ~ 
,.::Ash.oriened.statutory period foUespci~se to this action is set to eXPire--.dmonth(s), -=----- daYs'from .. the date ot'this letter. .' 

. :fa,il'ure td:respond within the period for response will cause the application to become aband~ned,. 35' U.S.C. 133 . 

'. 'Part I THE FOLLO.WING ATTACHMENT(S) ARE pART OF THIS ACTION: 

L . O' Notice ~f, R~feri,"ces Cit;d by Examiner, PT0-892. . 2. o Notice re Patent Drawing, PTO-9'4S.' 

3. t::J Notice of Art Cited by Applicant, PTO~1449 4. o Notice of informa(Pateni Application, Form PTO-152 

5. tJ ·Information on How to Effect Drawing Changes, PTO-1474 6. o 
'j 

':;'artll' . SUMMARY OF ACTI:~N 
are pending In the application. ,i'~C~'!lms .2~13 

_____________ -'-:--_______ are withdrawn from·considei~tlon. 
01 the abov~, claims 

Claims ...:. _______ -:-__ ...:.-______ ~~..:..._~ ________ ';:.. have been cancelled. 

3.0·Clalms ___ .:....,. __________ .....:::. _______ ...,.,-___ -'-'-~ are .allowed, 

:t. ~. Claims_.-...,---+-_.2!So.· _-~~&=L--+...!!-_"_L..JI'_--LI ... ,_3~--------- ate rejected. 

trJ .. C.laims ...,..._~ ____ ..cqt./Li--'~: -l<l..lO.L __ ...:.-______ -:--__ -:--____ are objected to. :5, 

6. dciaims ___ -:----. _'.:.' ___ -'-___ -,--,---: ____ ..,__-----are subject to re.s.trlction or' election requirement. 

'>"·1:. 0 This app\icat\on'has b~en iiled with informal drawing~'which are acceptable for'examination purposes until s'uch time as allowable subject 
. .' matter Is Indicated. ' . : . 

. I. 0 Allowablesutiject' matter 'havl~g been indicated,fo'rmal dra'wings are requ'ired in re~ponse to this'Office actlon.-

. '9. ,,0. T~~ coriec.ted:or supstitute .drawings haVe ~eeli rec~ived~on ____ -,-,--_....,._ These drawings are 0 acceptable; 

'CO not ~ccepiabie !se'oj explanation). 

10,' 0 lihe.c=hlr';POS~d d[aviing'C!irre~tion and/o'r the '0 proposM addit.ional or substitute sheet(s) of drawings, filed on ------~
' .• h~s (h~vei been d app~ved by ihe examiner, 0 dlsapjJr;oved by the e.xaminer (see .explanation) • 

. ' .h. :D:f;he proposed dtaviil1g'corr~cii'on, filed . ' has been 0 approved. 0 disapproved (see explanation). However, 

the Patent alidTrademark Office nO longer makes drawing changes. It is now applicant's responsibility to ensure that the drawings are 

c~rrected. Corrections Milir be effected in accordance with Ibe instructions set forth on the attached letter "INFORMATION ON HOW TO 
EFFECT ~RA!"IN(-; CHAN'GES", PTO-1474. • 

,: ",12. ... 0. p[C~owle'dgni~nr i~' made of the claim for priority' under 35 U.S.C. li9; The certified' copy has' 0 been received 0 not been received 

.... CJ been f;";d in~arent apPlica~i~n. serial n6~ . ".. .: ;,filed fin ___ '--____________ _ 

,"13. CJ Since. this .apPlii:a~ion appears to be ·.in 'condition for allowance excejlUoJ fotmal matters. prosecution as to the. merits is closed .in 

accordance ,.ith th~ practi~e under Ex :parte Quayle, 1935 C.D. 11; 453 0 •. G.,213. . . ". 

R. tJ Other.· i ," 

i 
I 
I 

~' ~,,' 
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Serial No. 835466 -2-

Art Unit 126 

Claims 3-8 and 11-13 are .rejected under 35 U.S.C. 

'103 as being unpatentable over Aeschlimanp (USP 

1,905,990), Meltzer, Lange or Berry for reasons of 

record. 

Applicants state that Aeschlimann (USP 1',905,990) 

does not disclose a compound having a i'dialky1aminoalkyl" 

group and there is no mention of any advantage over phy

sostigmine. The fact is that the pr~duct of example 2 

has a "dialkylaminoa1kyl" groupl which is an adjacent 

homologue to the compounds i~stant1y c1aimed~ As to 

advantages of the prior art compounds, there is no 

requirement that the prior art disclose advantages over 

physostigmine. There is no evidence of the instant com

pound.s possessing. unexpected properties over the com

pounds of Aeschlimann (USP 1~905(990), note In re HOch, 

166 USPQ 406. The fact that Meltzer does not teach 

"treating patients" is of no moment, In re Hoch, supra. 

The .fact that compound 37 of Lange may not be the most 

pre.ferred agent disc·losed is, of no moment, see In re 

Mills, 176 USPQ 196. Applicants suggestion that Berry 

does not sug~est s·tructura1 changes is of no moment 

because one of ordinary'ski11 in the art would recognize 

the obviousness of hqmo1og0us or isomeric compounds 

without the reference suggesting such changes. 

Claim 2 is rejected under 35 U.S.C. 103 as being 

unpatentable over Berry and Aeschlimann (USP 1,905,990) 

optionally in view of Aeschlimann(Usp 2,493,710) for 

reasons of record. 
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----.----____ -'-~~._._. __ . ----'----' .• O"";:-:...:... .. ..!l" 

serial No. 835466 . -3-

Art Unit 126 

Applicants arguments as to Berry and Aeschlimann 

(USP 1,905,990) that are the same as presented in 

response to the preceding rejection are not persuasive 

for the reasons given. 

Claims 9 and 10 o~jected to as being dependent upon 

a rejected base claim, but would be allowable if rewrit

ten in independent form including all of the limitations 

of the base claim and any' intervening claims. 

APplicant information about "some of the compounds 

claimed" being disclosed after the prior~ty date is 

noted. It is pointed out to applicants from the infor-

mation provided by applicants it is not possible to 

determine what compounds were actually disclosed making 

an evaluation of ·such information impossible. It is 

further pointed out to applicants that they are not 

entitled to their priority date unless it is actually 

prefected in accordance with 35 USC 119 (also see MPEP 

201.15). If the disclosure raises issues under 35 USC 

102 or 35 USC 103, such a determination cannot be made 

wi th the information provided, see 37 CFR 1.5.6. 

THIS ACTION·IS MADE FINAL •. 

Applicant is reminded of the extension of time 
policy set forth in 37 CFR· 1.136(a). The practice of 
automatically extending the shortened statutory period 
an additional month upon the filing of a timely first 
response to a final rejection has been discontinued by 
·the Office. See 1021 TMOG 35. 
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serial No. 835466 -4-
Art Unit 126 

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS 
FINAL ACTION IS SET TO EXPIRE THREE MONTHS FROM THE DATE 
OF THIS ACTION. IN THE EVENT A FIRST RESPONSE IS FILED 
WITHIN TWO MONTHS OF THE MAILING DATE OF THIS FINAL 
ACTION AND THE ADVISORY ACTION IS NOT MAILED UNTIL AFTER 
THE END OF THE THREE-MONTH SHORTENED STATUTORY PERIOD, 
THEN THE SHORTENED STATUTORY PERIOD WILL. EXPIRE ON THE 
DATE THE ADVISORY ACTION IS MAILED, AijD ANY EXTENSION 
FEE PURSUANT TO 37 CFR 1.136(a) WILL BE CALCULATED FROM 
THE MAILING DATE OF THE ADVISORY ACTION. IN NO EVENT 
WILL THE STATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN 
SIX MONTHS FROM THE DATE. OF THIS FINAL ACTION • 

MShippen/baf 

Alc 703 55.7-.-3871 

10/31/87 
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"--..-
UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

· ... ..... 

.Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 

FIRST NAMED APPLICANT ATTORNEY DOCKET NO'. 

r 

EXAMINER INTERVIEW SUMMARY RECORD 

All participants (applicant, applicant's representative, PTO personnel): 

(1), _--Il"'-"-,,-,, ,\,-S.!L1 '-,,-kJU.:-F'~-F}O:..J.e~h->---____ _ - {JtJ.. II 
(3), ___________________ _ 

(2)'----'-1-8-1-1 -Lk",-"",,4..=6 -f-"~--"ev-'-'-------
Date of Intervlew_--"~-"-jJ'-L/-:;0=-r/--,,~,--¥'=--_____ _ 

I / I 

(4), ___________________ _ 

Type: o Telephonic w;,,,,onal (copy Is given to o epplicant 0 applicant's representative). 

Exhibit shown or demonstration conducted: 0 Yes 0 No. If ye •• brief description: _____________________ _ 

Agreement 0 was reached with respect to some or all of the claim. in question. 0 was not ~ached. .... 

Claims di.cus .. d: __________ ....; __________________________________ "-_ 

Identification .of prior art discu"ed: ______________ ---_______________________ ~ 

(A fuller descr ptlon, If necessary, and a copy of the amendments, If available, which the examiner &gteed would render the·clalm. allowable mu.t be 
ettached, Also, where no copy of the amendments which would rendet the claims allowable I. avaUable, a summary' thereof must be attached.) 

Unless the paragraphs below have been checked to indicate to·the contrary, A FORMAl WRITTEN RESPONSE TO THE LAST OFFI.CE ACTION IS 
. NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW (e,g" Items 1.-7 ont~e reve",e side of this form). If a respon .. to the 

last Office action' has already been filed, then appticant.ls given one month from.this Interview date to provide a statement of the .ubstance af the Interview. 

Olt'ls not necessary for applicant to provide a .. parate record of the substance of the Interview. 

o Since th'e examlne .. s Interview summery above (Including any attachments) reflects·e complete response to each of the objections, relectlons and 
requirements thet may.be present in the la.t Office' action, and since the cl.alm. are now allowable, this ompleted form Is considered to fulfill the 
respon .. requirements of the last Office action. 

PTOL-413IREV. 1-841 

ORIGINAL FOR INSERTION IN RIGHT. HAND FLAP OF FilE WRAPPER 
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FILING· DATE 

r 

, -

--------------

UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

AdColress: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 

FIRST NAMED APPLICANT ATTORNEY DOCKET NO •. 

.., EXAMINER 

ART UNIT I PAPER NUMBER' 

~ 
I~ 

DATE MAILED: 

EXAMINER INTERVIEW SUMMARY RECORD 

All participants (applicant, applicant's reprasentatlva, PTO parsonnel): 

(1) __________________ _ (3) ___ -:-_---"-___ ~ ________ _ 

(2), ________________ ~--- w, ___________________________________ __ 

Date of Interview __________________ _ 

Type: 0 Telephonic 0 Personal (copy Is given to 0 applicant 0 applicant', represantative). 

E"hiblt shown or aamonstratlon cond'lcted: 0 Ve. 0 No. If ye., brief descrlptlon: _________________ ~ ___ _ 

Agraement 0 was reached with respact to some or all of the claims In .question. 0 was not raached. 

Claims dlscussed: ____ .,-_________________________________________ __ 

Identification of prior artdlscussed: ___ ~ _____________ .,....-----------------------

q +:LQ 

Unless the paragraphs below have been checked to Indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION IS 
NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE_INTERVIEW (e.g., Items 1-7 on the reverse side of this form). If a response to the 
lest Office action hes already been filed, then applicant Is given one manth from this Interview date to provide 8 statement of the substance of the interview. 

o It Is not necessary for applicant to provide a separate record of the SUbstance of the Interview. 

o Since the e"amlner's Interview summary above {inchidlng any attachments! raflacts e complate- response to each of the oblectlon., relectlons and 
requlraments that may be present In the last Office action, and .Ince the claims are now alloVl/Bbla, thl. completed form Is considered to fulfill the 
response requirementlofthalestOfflce,ectlon. @J~~ 

PTOl-413 (REV. 1.84) Examiner's Signature 

ORIGINAL FOR INSERTION IN RIGHT HAND FLAP OF FILE WRAPPER 
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13cfol'e the Examiner M. Shippen 

Group Art Unit 126 

.). 
RECEIVtiO 

I 

'TIIE COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 MAR 3 19~8 

..... 

Sir: GROUP 120 

Thc undcrsigncd hereby ccrtifies having infortnation and a reasonable basis for belief 
that this conespondence will bc deposited as first·class mail with the United States 
l'oslalService in an envelope addressed to Commissioner of Patents and Trademarks, 
Washington, D.C. 20231, on rteS I~ /le8. 

Translllitted herewith· is an amendment/response in theabove·identil·ied application. 

Petition for extension of tilue pUI'suant to 37 CFR 1.136 and 1.137 is hereby made if, and to the extent, 
j·equircd. The fee for this extension of lime is ca'lculatcd to be ______ to extend the tillle for 
filing this response until ______ , 

The fcc for uny changes in Jlumber of claillls hus been calculuted as shown below. 

CLAIMS AS AMENl>El> 

(I) (2) (3) (4) (5) (6) 

- Claims 
Rcmaining Highest No. Present Rate 

Aflcr Previously Exira 
Amendment Paid for 

Total • •• 
Claims J.. Minus Z. x12.00 

Indcp. • ••• 
Claims 2- Minus Z- x34.00 , 

MULTIPLE DEPENDENT CLAIM FEE $110.00 

FEE FOR CLAIM CHANGES 

• I£ the cllfry In Column 2 Is less Ihan the cntl'Y Is Column 4. write "0" In Column 5. 
001£ the "mgher Number I'revlously Paid For" IN 'fillS SPACE Is less tlian 20. write "20" ill this space . 

.. ~ Jr the "lIIghesl NUlllbcf~PrevlousIY'Pald For" IN TillS SPACE Is less than 3. write "3" In this space. 

(7) 

0 

0 

0 

0 

Thc lotal fcc fOI" tit is m;lendll1Cllt, including claim changes anti any extension of time is clIkululetl 
to be Q 

o A ~hcck in the amount of $ ..,.-....,.--.,.. __ is attached. 

D Charge $ ______ to Deposit Account No,., 

'-'~-"-o ( ...... _.IJ 
. _ •. :--.. :'::.-;:...e:; 

Unle of Sl,nnture 

Registration No. 17 Z & + 
- 66-

... -"-lI' 

~ . 

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 66 of 372



.~ 

,- ..... 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

ROSIN ET AL. 

Ser. No. 06/835,466 

F,iled: March 3, 1986 

For: Phenyl Carbamates 

POWER OF ATTORNEY 

ART UNIT 126 

Michael L. Shippen 
Examiner 

Honorable Commissioner of Patents and Trademarks 

Washington, D. C. 20231 

Dear Sir: 

In the matter of the above identified application., the 

undersigned, the assignee of the application, hereby revokes· a,ll 

Powers of Attorney heretofore given and appoint. as its attorney: 

Richard T. Laughlin Reg. No. 17,264 

Anthony Lagani, Jr. Reg. No. 24,126 

of 129 Headquarters Plaza 

Morristown, New Jersey 07960 

TeL No. 201-539-0080 

with full power of substitution, association, and revocation, 

to prosecute said.'application and to transact all business in 

the Patent and Trademark Dffice connected therewith. 

Proterra AG 

By Y\04'~j l~ 
(TItle) 

Dr. Mattin J. Lutz 
. Chairman of the Boa;rd 0,£ Directors 
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-~---------"'---'-".-.. 

U.S. DEPARTMENT UF COMMERCE 
'Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington •. D.C. 20;231 

• 
Shippeq Art Unit 126 
_06/835~66 03/03/86 
Marta W. Rosin, et al 

Ronald G. Goebel 
Mathews" Woodbridge, Goebel 

Puch'& Collins 
22 Park Place, P.O. Box 112-M 
Morristown, NJ 07960 

• 
Paper NO. __ ... ?c-____ _ 

MAltED 

t/I{\R ~ 9 ,gSS 

r,Re}ti\, 120. 

This is In response to the communication re the Power of Attorney med _____ ..:c2==-=---_~A_.:::~:::._-_ _=r=__..:t>=__ __ , 

, assignee. 

1. ~ power of attorney to you In this application has been revoked by the ~ 
2. 0 In view of the notice in this application of the death of _______ ,---__________________ _ 

his power of attorney is terminated. 

3. [jJ.:rhe power of attorney to you in this application has been accepted by the Commissioner of Patents, & Trademark •. 

For Direc:tor, Open.tlon 

4. 0 The as~gnee" In this application has . Intervened' amL ~ppolnted' an attorney of his own selection. Further correspondence 

will be held with said attorney. (Rule 36, Rules of Practice.) 

5. 0 The revocation of the power ofattomey to _________________________ has been 

entered and said attorney has been notified. Further correspondence will be addressed to you. 

assignee 
6. 0 On _______ • the applicant appointed _________ ~ ___ ----------------

as additional attorney In ·thls application. Further correspondence will continue to be addressed to you as 

specified In the new p6wer of attorney. 

assignee 
7. O'Onl_' ____ ...:.., theapplicantappointed _____________________ _ 

as additional attorney in this application. Further correspond~nce will be addressed to said attorney. MPEP 403.02 

8. 0 TIle ass~ciate power of attorney to you In this application has been revoked by the attorney of record. 

L 

Laughlin', Markensohn 
Lajani & Pegg 
129 Headquarters Plaza 
Morristown, NJ 07960 

RETAIN TillS COPY IN THE APPLICATION FILE 
FORMPTOL·305 (REV.9/75) 
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----' 
RECE'VED 

MAR 3 -'9S8 

GROUP 120 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANT: M. W. Rosin,et al. 

SERIAL NUMBER: 835,466 

FILED: 3/3/86 

FOR: PHENYL CARBMATES 

-GROUP ART UNIT: 126 

EXAMINER: M. SHIPPEN 

AMENDMENT 

& r 
f ~ Honorable Commissioner of 
{~ Washington, D.C. 20231 

Patents and Trademarks 

--' Sir: 

_This is in response to the Offical Action of November 10, 

Please ~d the applicat~on as follows: 

cancefclJ~t_o 8 and 11 to 13. 

ewrite claims 9 and 10 as follows: 
~. 

REMARKS - . - -",' 

The cl~ims in the,application are claims 9 and 10. All 

of the rejected claims have been cancelled and claims 9 and 10 

have b~en rewritten as independent claims. These claims 

were indicated as allowable if the claims were written 

in independent form. 
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--

The case is now in condition for allowance and thereafter 

it is respectfully requested that it be passed to issue. 

DATED: F7!tJ /0 /1 t t 
",I 

- 70-

Laughlin, Markensohn, 
Lagani & Pegg 

129 Headquarters P1az.a 
Morristown, New Jersey 07960 
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/" 
UNITED STATES DEPARTMENT OF COMMERCE 
Pate.nt and Trademark Office 

.... -._ -Of 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 . 

FIRST NAMED. ~PPLICANT ATTORNEY DOCKET NO. 

r .., EXAMINER 

l/ 
DATE MAILED: 

EXAMINER INTERVIEW SUMMARY RECORD 

All participants (applicant, applicant', representative, PTO personnel): 

(1) k, SkIff""" (3) ________________ _ 

(2) 02. L tt./;~a. {t. L , (4) _____ -'--____ --'-__ _ 

Date of Interview 0/ :.2.,/ ft: 
Type: ~honlc 0 Pe .. onal (copy Is given to 0 applicant 0 applicant's representative). 

Exhibit shown or demonstration conducted: 0 Ve. 0 No. If ye., brief descrlption: _____________________ _ 

A.greement O··wa •. reached with re.pect to .ome or all of the claims in question. 0 was not reeched. 

Clalm.dlscu.sed: ___________________________________________ _ 

Identification of prior art dlscussed: ________________________________________ _ 

(A fuller description, If necessary, and a copy of the amendments, If availeble, which the e.amlner agraed would render the claims allowable must be 
attached. Also, where no copy of the amendments which would render the claim. allowable is available, e summary thereof mu.t be attached.) 

Unlasuhe paragraph~ below have b'ean checked to Indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE LAST OFFI.CI?, ACTION IS 
NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW (e.g., item, 1-7 on the raverse side of thl. form). If a respon .. to the 
las~ Otfice71~n has already been filed,. then appncant is given one month from this Interview date to provide a statement of the substance of the interview . . 

(Zl..t(l. not naca •• ary for applicant to provide a .eparate. record of the .ubstance of the Interview. 

o Since the e.amlner'. Interview .ummary ebove !including any attachments) reflectS a complete respon.e to each of the objectlO~S, rejections and 
requirements that may be pre.ent In tha last Office action, and .Inca tha claim. are now allowable, this completed form Is considered to fulfill the 
~ .. __ ,.-.o< ...... O .. ~-". ~~ 

PTOt.-4.'3 (REV. 1-841' Examiner's Signature . 

ORIGINAL FOR INSERTION IN RIGHT HAND FLAP OF FILE WRAPPER 
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UNITED STATf -··J'PARTMENT OF COMMERCE 
Palanl and Trac. .•• .Jrk Offica 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
- Washington, D.C. 20231 

ATTORNEY DOCKET NO. 

r EXAMINER 

A8TUNIT I PAPER NUMBER 

11 
DATE MAILED: 

NOTICE OF ALLOWABILITY 

P~R~·ThrscommUnICatlOnISresponSlveto. .:L11r,.lg· ¥". . 
2. All the claims being allowable, PRCSECUTIJN CN 'THE MERITS IS (CR REMAINS) CLCSED In this application. If· not Included 

herewith (or previously mailed), a Notice Cf AlloW3nce And Issue Fee Due or other appropriate communication w111 be sent In due 

course. /1 {.-- 0 
3~ The allowed claims are _____ '"'1-"'Jc....:._':c. . .::c... ____________ --,-____________ _ 

4. 0 The drawings flied on are acceptable. 

6. '1'iiO Acknowledgment Is made of the claim for priority under 35 U.S.C. 119 .. The certified copy has I_I been recelved.)(i not been r received. I_I been flied In parent application Serial No. , flied on '. 

6. 0 Note the attached examiner's Amendment. 

7. 0 Note the attached examiner Interview Summary Record, PTCL-413. 

6. 0- Note the attached examiner'S Statement of Reasons for Allowance. 

9. 0 Note the attached NCTICE CF REFERENCES CITED, PTC·892 • 

. 10. 0 Note the attached INFCRMATICN DISCLCSURE CITATICN, PTC-1449. 

PART II. 

A SHCRTENED STATUTORY PERICD FCR RESPCNSE to comply with the requirements noted below Is set to EXPIRE THREE MONTHS 
FRCM THE "DATE MAILED" Indicated o~ this form. Failure to timely comply w111 result In the ABANDCNMENT of this application • 

. extensions of time may be obtained under the provisions of 37 CFR 1.136(a). 

1. 0 Note the. attached EXAMINER'S AMENDMENT or NCTICE CF INFCRMAl APPLICATION, PTC·162, which discloses that the oath 
or de'claratl~n Is deflcleni. ASUBSTITUTE CATH CR DECLARATICN IS REQUIRED. 

2. 0 APPLICANT MUST MAKE THE DRAWING CHANGES INDICATED BELCW.lN THE MANNER SET FCRTH CN THE REVERSE SIDE 
CF THIS PAPER. . 

a. o Drawing Informalities are Indicated on the NCTICE RE PATENT DRAWINGS, PTO-948, attached hereto or to Paper No. 
--, ___ CCRRECTICN IS REQ.UIRED. 

b. 0 Tlfe proposed drawing correction flied on _________ has been approved by the examiner. CORRECTlCN IS 
REQUIRED. 

c. 0 Approved drawing corrections are-described by the examiner In the attached EXAMINER'S AMENDMENT. CCRRECTION IS 
REQUIRED. 

d. 0 Formal drawings are now REQUIRED. 

------------------------------------0::-----------------------------------------------------
Any' response to this letter .. ·.should Include In the upper right hand corner, the following Information from the NCTICE OF ALLOWANCE 
AND ISSUE FEE DUE: ISSUE BATCH NUMBER, O~TE CF THE NOTICE CFALLOWANCE, AND SERIAL NUMBER. 

Attachment .. 
_ EScamlner's Amendment 
_ EX.mlnerlntervlewSummaryRec~rd. PTOL~413 
_ Reasons for Allowance 
_ Notice of Reference. Cited, PTO·B92 

_ Information Disclosure Citation, PTO·1449 

PTOL·37 (REV. 2·85) -72 -

_ Notice of Informal Application, PTD-152 
_ Notice re Patent Drawings, PTO·948 

_ Llatlng of Bonded DraHsmen 
_ Other .. 

c%~ -~J!.,:r 
MICHAEL l.~I(PEN 
PRIMARY EXAMINER 

ART UNIT 126 

USCOMM·DC 85-3744.. 
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PTOL-85 (Rev. 5·S5) 

First 

-:~ .... 
.J 

.,UNITED STATES .JEPARTMENT OF COMMERCE 
Patent'and TrademarkOfflca 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Waehington. O.C. 20231 

NOTICE OF ALLOWANCE 
AND ISSUE FEE DUE 

All communications regarding this 
application sliould give the serial 
number, date of filing, name of 
applicant, and batch number. 

Please direct all communications 
to the Attention of "OFFICE OF 
PUBLICATIONS" unless advised 
to the contrary. 

The application id.ntifi.d b.iow has been examined and found allowabl. 
for issu.nce of L.ttars Pat.nt PROSECUTION ON THE MERITS IS'CLOSED 

I SC/SERIAL NO. L FILING DATE .ITOTAL CLAIMSI EXAMINER AND GROUP ART UNIT I R~Tf.M!-J.I&B 
II()Z SHIPPEN, t1 ...... 0 

Ilt./l~~I~h 4.!,6 ():3/0~)/13'!, 

Named t1AfnA w. 
Applicant 

TITLE OF· 
INVENTION 

m·I!~:r.N~ 

ATTY'S DOCKET NO. CLASS·SUBCLASS 

Tha .mount,of the issue f .• e Is specified by 37 C.F.R. 1.18 a' follows: for an orlgin.1 or r.issu •. patent. except for e design or plant pat.nt. $500; 
for a design patent, $175; and for a piant patent. $260. If the applicent qualifies for and ha, filed a verifi.d st.t.m.nt of small entity ctatu. in 
.ccordance with- 37 C.F~R. 1.27, the issua faa i. ona·haif the re,pactiva amount aforementioned. Th. ·i .. u. f.e due printed above reflect. 
eppllcent·. statu. a. of th.·time of mailing this notice. A verified statem.nt of small entity status m.y be flied prior to or with paym.nt of 

. tha l"ue fee. How.ver. in accordance with 37 C.F.R. 1.28. failure to .stabllsh status a, a small .ntlty prior to or with paym.nt of the issue f •• 
preclud •• payment of the issu. f •• in the .mount so e.tebll.h.d for small .ntitle, and pr.cludes a r.fund of eny portion thereof peid prior to 
establl.hing ,tatu. a •• smell entlty. 
THE iSSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATEOFTHIS NOTICE a' Indicat.dabove. Th •• ppll· 
cation .h.1I oth.rwi,e. be r.g.rd.d a. ABANDONED. The issue fee will not be accepted from anyone oth.r th.n the applicant; a regist.red 
attorn.y or agent; or the assignee or other partY in Interest· as shown by the r.cord. of the Patent and Trademark Offic •. Wh.r. an authorization 
to ch.rg. the issue f •• to a deposit account ha, been filadb.for. the mailing of the notice of allowance. ·th. issua fa. is charg.d to the depo.it 
account at the tim. of mailing of this noticaln accordance with 37 C.F.R. 1.311. If th.issu. f •• has be.n.o charg.d. it Is IndicateQ above. 
In order to minimize delays I~ the issuance of a patent based on· this application, this Notice mlY have been maned prior to completion of final 
processing. The nature and/or extent of the remaining revision or processing requirements may. cause slight delays of the patent. In addition, 
H prosecution is to be reopened, thfs Notice of Allowance will be vlclted and the appropriate Office action will fonow In due coune. If the 
ilSua fe. ha; already bean paid .nd prosecution is reopened •. tha applicant may request a refund or requast that the f.a ba cr.dited to a Deposit 
Account. Howev.r. applicant may weit until the application i •• ither found allowabie or held .bandoned. If allow.d. upon rac.ipt of a new Notice. 
of Allowance. applicant may requ.st that the pr.viousiy ,ubmitted issue fee be Epplied. 11 abandoned. applicant may requaslfefund or credit to 
i Deposit Account. . 

In tha case of .ach patent i"uipg without an a .. ignnient. the compl.te post. office address of the inventor(,) wlil ba prlnt.d In the patent heading 
anQ in the Offici. I Gaz.tt •. if the inventor's addre .. Is now different from the adQr ... which appears in the application, pleas. fill in tha Informa· 
tion In tha space. provided on PTOL-85b enclosed. if th.re are add.ress changes for more than two inv.ntors •• nt.l the additional addr.sser.on 
the revers. side of the PTOL·85b. . 
Th. appropriate .pace. In the ASSIGNMENT DATA .ection of PTOL-85b mu.t be completeQ in all ca •• s. If It i. d.slred to have the patent issue 
to .n asslgn.e •• n assignment must have been previously ,ubmitted'to the Patenl and Tr.demark Omca or mu.t be submitted not later thaQ the 
date of payment of the issue.fe. a. required by 37 C.F.R. 1.334. Wh.re th.re i •• n .... ignment. th ... sign •• •• name and addr ... must be provided 
on the PT0t,·85b to .nsure itsinciusion in the print.d pet.nt. 
AQv.nce orders for 10 or more printed copia. of the prospective p.t.nt can be mada by compieting the informetion in Section 4 of PTOL-85b 
and submitting p.yment therewith. If use of ti Deposit A'Ccount is being authorlzad for p.yment. PTOL-85c .houid also be forwarded. ~ 
\'jUst b. for at ie.st 10 copi •• and must accompany the issue fee. Tha copies orderad will be sent only to th. eddre .. specified in .ectlon 1 or 
lAo~OL-85b. . 

[iZJ Not. attached communication from ·Examin.r. IMPORTANT REMINDER 

D This noti •• i. i .. ued in view of 
applicant'. communication fII.d _________ _ 

PATENT AND TRADEMARK OFFICE COpy 

-73 -

Patents issuing on' applications filed on or after Dec. 12 •. 
1980 may require payment of maintenance fees. See 37 CFR 
1.20 (e)-OI. 
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UNITED STATESDE'PARTMENT 'OF COMMERCE 
Pat.nt and Trademark Office . 

Address: COMMISSIONER OF PATENTS ANO TRADEMARKS 
Washington. D.C. 20231 . 

SERIAL NUMBER FILING DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NO. 

r 

L 

Fms:r.N M:1. :1.r.l"·6l~/·Hil 

Rl:CHARD T. LAG(.)N:X: 
129 HEADQUAFnr:::f~B PLAZA 
NOIi:r~:r.STOWN,N • .J. 07960 

i 
j 

NOTICE OF ABANDONMENT 

This application Is abandoned In view of: 

EXAMINER 

8H:X:PPIF.}·I y M 

ART UNIT J PAPER NUMBER 

:J.~?'(, 

13 
DATE MAILED: 

1. D Applicant's failure to respond to the Office letter; mailed _______________ ~ 

2. D Applicant's letter of express abandonment which Is In compliance with 37 C.F.R. 1.138. 

. , 3. D Applicant's failure to timely flte the. response received within the period· set 
In the Office letter. 

4. ~Icant's fallure..f,o ~y the r's'Qu.lred·lssue fee within the statutory· period of 3 months from the 
mailing date of ,~~2...-;;yo of the Notice of Allowance. 

D The Issue fee was recalved on ----:------~---'-----7'"-------
D The Issue fee has not been received In Allowed Flies Branch as of. ______ ---........:--

In accordance with 35 U.S.C. 151, and under" the provisions of 37 C.F.R. 1.316{b), appllcant(s) may 
pe~ltIon the Commissioner' to accept the delayed payment of the Issue fee If the delay In payment 
was unavqldable. The petition must be accompanied by the Issue fee, unless It has been previously 
submitted, In the amount speCified by 37 C.F.R. 1.17 (I), and a verified showing as to the causes of 

.. the delay. 

If appllcant(s) never received the Notice of Allowance, a petition for a new Notice of Allowance and 
withdrawal of the holding of abandonment may be appropriate In view of Delgar Inc. v. Schuyler, 
172 U.S.P.Q. 513. 

5. D !,-ppllcant's failure to timely correcUhe drawings and/or submit new or substitute formal drawings by 
'. . as required In the last Office action. 

D The corrected and/or substitute drawings were received on _______ _..,..------

8. D The reason(s) below. 

OXIi:ECTANY XNmJUn::r::s TO 
NAClMJ: 8DI!~F~r:::LL 

em 
t1A~C:I:A I:AMF'BIEI...L 
PUEILX!:tH:r~NI:' DXV:l:S:x:lJN 
(70~D '557'-6403. 

PT0-1432(REV •. W3) 

-74 -
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SEP ~:: 1 1900, 
GR~UP120 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

ROSIN ET AL. 

Ser. No. 06/835,466 

Filed: March 3, 1986 

For: Phenyl Carbamates 

ART UNIT 126 

Michael L. Shippen 
Examiner 

Honorable commissioner of Patents and Trademarks 

Washington, D. C. 20231 

Dear Sir: 

This is in response 'to the Notice of Abandonment in the above 

special case for failure to pay the issue fee. 

This application was formally abandoned when the continuing 

application Serial No. 07/185,451 was filed on 04/25/88. 

Would you please correct your records to show this fact. 

Dated September' 14, 1988 

- 75-

TYj 
~ ard T. Laughlin 

Attorney for Applicants 
Laughlin, Markensohn, Lagani & Pegg 

, 129 Headquarters Place, North Tower 
< Morristown, New Jersey 07960 

201..,539-0080 
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.. ------=--------" .. --~-.---. 
'-'~--. -_. __ ._--_._---;-:---

.... __ ... - ... _------
. .!_ .... :."" .... ~ I' " .: ._:. •• :. .~.. . .. :'.' .-~.~#.:.: ·.·.;~.:~.Li~1t~/.~ ~~.:.~.·~Ef1}t~:·;/~:~~Ji~~~? 

. .~::. : .. :-::: ... :.~ .. 
• ••• ~ i;;'. 

REQUEST FOR ~~~ESS OF ABANDONED APPUC:.nON UNDER 37 erR 1.14{a} '.' 

In re AppticallOn cI . 

I 
F~fCfJVED 

JUN 14 Z001 
Appucaucn f'(umcer Filea 

oc, I B 3~4-Goc.. 1-1 -6c.. 
fll~ InformatIon Unit 

Group Art Unit 

r.m~· , 

. PaperNo • LS 
Assistant Commissioner for Patents 
WashIngton. DC :0221 

I hereby request a~s under 37 eFR 7.14{a)(3}(lv) to the aO:::::Gtion lile reeard offhe above:-
·lcIentifiea AeANCONED appiication. which is: (CHECK ONE:. 

~) refeered te in Unitec Slates Patent Number 1:.q 4D 'Ed! cc'umn~ 

_. (5) refeered te in an application ttlat Is ooen to pub!!c ::"'~C~:l as set fomi in 37 eFR 1.11. Le .. 
Appficatien No. filea on page .--:.... of 
paper number . .. 

_ (C) an appfication that <:!alms the cenefil ::f.t::e linn; :;t,g c!;on ac:::caticn that is open to pubf:c 
·it1specticn. i.e .. APPlicatiory No. mec . or 

_ (0) an application in which the ac;:::can: /las frIea an llUt::::::-...aucn to lay ooen the cemplete 
application to the public. 

prea!;s direct any ccrresccncer.ce c:::::cemtn\1 this rec~e!! :: :::e i:::!cw,ng llocress: 

/~ t/tA;y 0 6~/4-t:Jl 
Oale SIgnature . 

I/fN"'t 1)tt.J>..6 
I FOR FTO use ONLY Typed or printeo name 

! Aoproveo by: 
(IniUals) , . . Unit: . 

4 _ ..... ..._ .... t. -. Wtfl va,., eo ncun 1110 n...os of til ..... Md .... 

~ 76-
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------,-------------_. __ ._- -----. 

PTO/SB/5S (04.01) 
Approvod-Ioru,. through 10/31/2002. OMB 0651.0031 

U.S. Palent end Trademark Olne.: U.S. DEPARTMENT OF COMMERCE 
Under the Pacerwork Reductlon Act of 1995. no oersons ars recuired to (esoond to a.collection of Inrormslfon unless i dlsolavs a val OMS eontrol number 

REQUEST FOR ACCESS TO AN APPLICATION UNDER' 37 CFR 1.14(e) 

RECEiVED 

MAR 2 '0 l003· 

File Information UnIt 

Assistant Commissioner for Patents 
Washington, DC 20231 

In re Applica~lon of 

paperNo.~ 

1. 0 I hereby request access under 37 CFR 1.14( e)(2) to the application file record of the above-identified 
ABANDONED Application, which is not within the file Jacket of a pending Continued Prosecution 
Application (CPA) (37 CFR 1.53(d)) and is: (CHECK ONE) 

D(A} ~eferred to in: _ - ,.f rqlf 19tJr ' 
United States Patent Application Publication No. -+--L-J--------, page ___ , line ____ , 

United States Patent Number _____________ , column ~_, line ___ , or 
- . 

an International Application which was filed on or after November 29, 2000 and which 

. designates the United States, WI PO Pub. No. ___ _ __, page __ , line ___ . 

o (B) referred io In an application thatis open to public inspection as setforth in 37 CFR 1.11 (b) or 

1.14(e)(2)(i); i.e., Application No.____ , paper No. ____ , page ____ , line ___ . 

2. 0 I hereby request access under 37 CFR 1.14(e)(1) to an application-In which the applicant 
has filed an authorization to lay open the complete application to the public. 

FOR PTO USE ONLY 
Typed or printed name 

Burden Hour Stalement: This Corm Is estlmaled ~o take 0.2 hours to complete. Time will vary depending upon the.needs of the Individual case. ny comments on 
the amount of Ume yoa are required to camplels·thls form should be sent to the Chlef Inrormation Officer. U.S. Patent and Trademark Office. Washington. DC 
20231. DO NOT_ SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: A •• lslanl Commissioner lor Palenl •• Washinglon, DC 20231. 

-77 -
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---,-,--,------_., -----,----------~ 

PTO/SS/5a (04.Q 1) 
Approved ror u .. through 1013112002. OMB 0551.00'31 

U.S. Patant 2nd Trademark Cmce_: U.S. Oei'ARTMENT OF COMMERCE 
Under the Pao!/"'Nerk Reduction Act of 1995. no cersons ars reauired 10 rascond 10 a col/ecHo" or In(ormatlon unlllSs It dlsola'}s a '/311d OMS. ~ntrel ;"um/::er. 

REQUEST FOR ACCESS TO AN APPLICATION UNDER 37 CFR 1.14(a) 

Assistant Commissioner for Patents 
Washington, DC 20231 

In ra Application of 

App"ca~n Number . 

OVJ/~3S: '1(Pft; /

' Filed 

Hav-. .3 '''I''lC6 
Art Unit . I Examin~r 

PaperNo.'_-r~ __ _ , 

1.0 I herebyrequest access under 37 CFR 1.14(e)(2) to the application file record of the above-identified 
ABANDONED Application, which is not within the file jacket of a pendirig Continued Prosecution 
Application (CPA) (37 CFR 1.53(d)) and is:,(CHECK ONE) 

--Kl (A) referred to in: 

United States Patent Application Publication No: _______ --'~._, P~El __ , line ____ , 

United States Patent Number lfj q g' ~ 0 1:- , column ___ , line __ , or 

an International Application ,which was filed on or after f\!ovember 29,2000 and which 

designates the United States, "YIPO fub. No. ___ ~, __ , ____ , page __ , IIne ___ . 
, -o (B) referrEid to in an application that is open to public inspection as set forth In 37 CFR 1.11 (b) or 

1.14(e)(2)(i), i.e., Application No. , paper No; ___ , page ~ __ .. line _' ___ . 

2 0 I hereby request aQcess under37 CFR 1.14(e)(1) to an application In which the applicant 
has filed an authorization to lay open the complete application to the public. 

) Signature Date 

131u FOR PTe J;$I ://:>NLY 
APprov~d y ...... V ~ _______ , 

• • 10, (I!tials) Unit. _ ... ~A ___________ . 

Typed or printed name 

Burden Hour Statement This form is .esUmat9d (0 take 0.2 hours to ccmplat'!. Time will vary d!:pendlng upon. the needs of the indivi ual ease. Any comments on 
(he amount 01 trmEl you at!! raqulred to complete thiS rorm should be sent to the Chief Information Officer, U.S. ,Patent and Tradematk Ornee. Washington. DC 

, 20231.00 NOT SEND FeeS OR COMPLeTeD FORMS TO THIS ADDRess. seND TO: Aulstant Commissioner rOt Pat.nt., Washington, OC 20231. 
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REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 I 

I In is .~.f=;:H::=~:c,-. =.: 
I ' 

Bring complgred form to: 

File Information Unit RECEiVED 
CrYstal Pleza Three, Rocm ~ J01 .... 
2021 South Clark Flace 
Minglon, VA DEC 1 9 2003 
Telephene: (i03) 308-2733 paperNO~ 

. I hereh~.req!!~st ~ccsss u~_ -f~\e j~~O~~~~i~~1 ~~~~~e =P?Ii~tl?n ~Is .rEcord cf:he accve-ice01~me": .~~j\jD.CNE::O 
appJicauonr 'N'h1cn IS Idant!lled In, orIO WOle:l E canan! JS C~almeQ, lil til; ioJiow!ng documant (as Sl1cwn In !ns: 
attachment): 

United States FatentAppllcaticn Publication No. _______ " page, ____ line ___ _ 

United States Patent Number '-11 LJ :3 8'07 ,column ___ ,--, lina, _____ or 

WI PO Pub. No. _______ " page ____ ,.lins __ _ 

Related Information about Accass to Pefilding ApplicaiJo!ls (37 CFR 1.14): 
Direct access to pending applications is nd available to the public but copias may ba available and may b-s 
purchased from the Office of Public Records upon payment of the appropriata fee (37 CFR 1.19(b», as follows: 
For oublished aoolfcations th2t are sull cendina, a member of the public may obtain a copy of: 

the file contents; . 
the pending application as originally ii/ad; or 
any document In the file of the pending application. 

For uncublished acolications that are still oendlna: 
(1) If the benefit of the cendinaaoolicatlon is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in anethe; 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration. a U.S. 
patent application publication, or an intematIonai patent 2pplication publication in 2ccordanca with PCT 
Article 21 (2), a member of the public may obtain a copy of: 

. the file contents;· . 
the pending application 2S Originally filed; or 
any document In the file 01 the pending application. 

(2) If the application is incorcorated bv referencs or other!Nisa identified in a U.S. patent, a statutory inVention 
. registration, a U.S. patent application pu!;llication, or 2n international p2tent application publication in 
accord2nca with PCT Article 21 (2), a member of the public may obtain a copy of: 

the pending_ application as origin211y filed. 

Date 

FOR PTO USE ONLY 

. Registi2~cn Nl.!mb:!', if eppllcaols 

I.JI Urit I 
. Teiephons Numbsr. 

ihis ~1Ie-:J:rT :i infermst!cn 1$ • !<:;u!red by 37 .:i=?. 1.1 .... Tha l:':fcrmaticn ~5: :-e,:;:.:ii::! to -:::t!!!:': ·;,r tet!U1 3. :.enei'il by the i'!J:li'c w~id1 :5 ~ 51a ';3.i!d by' :~! I.!S#=7': 
to ~rc;e!$.1 an application. CCilfidentiality is ;cvemed!:y 35 U.S.C.122 cnc 37 Ci='~ i.1.!. Th;! c:!U!C~;C:"l is I!!s:.lmated!o ::aks i2 mL,ut~ to :::mple:!. !r.:::u::inS 
;a£herin::::. ;:ra;:aring. :a.,d !cbrnittlr.g the CCi.lplelac ao~l!oaucn fcnn to the USPTO. Ti~! \'1J11'/3rj da:s:'1ding 'Jpcn the inc:i'li.:!!.:al ca$!. An: c~:iim!:r.t! ~n U'li! 
amr::unt of :ima you r~c;uira to c:::u:i'l:plete :.,1$ rom .!nd;iQr .sug;!:sticns fer rifduor.g t.'1is ~t;r:!!n. 5'hculd !:.f sent t:::l the Chief li!fcrm:aUoi\ effic:!:. U.S. ~~tl:i't an: 
iraC!m2ilt OiTIe!. U.S. Oap3rtm!nt of ~mii1ar:e. P.O. Sox 14S0 . . ~=~ndria. \j.e... 11313 .. 14:0. DO NOT SEND F::S OF. COMFL:iS:J ;;Gf-:';·;s T~ tHIS 
ADORESS. SR!NG TO: Fila Inrorrn::t:on Unit. Cryst.al ~12.Z;: T'nis-e, Room 1001, 2021 South Claik Plac2, Artrogtcn, vA. 

£(vou 1tae:i qssfs;al1c:! ill.:ompis!!ng rhe/or:n, 'cal! i~.jOO-!'TO-9199 and ~=l::! optior. 2. 
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r:rOiSc.:s J ~"7:':;:' 

Uno~r !he !'a:.r.vcc< .'!e;"c:~ Act of 1m. nO "",m at. :~:"keO :0 '!s::": :oW~~~;~~~ ";i~~;1~~S?'~1~~!h~:t~tf~~:~~~1~!t:'~~~~l~~~ 
REQUEST FOR ACCESS TO .!l.N .. a.SA'iDONED AF?LlCATiON UNDER 37 CFR 1.14 

Blinr; ccmpiete!i fem. t~: 
Fils Information Uliit 
C;ystal Plaza Thres. Room 
2021 South Claik Placa 
Arlington. VA . 
Tsisphons: (703) 308-2733 

ECE'VED 
JAN 16,2004 

C:01 

File Information Unit 

I·haraby raqu':$i -ac::sss under 37 C~rt: 1.14(aj{"!){iv) 70 the sppU-::.:t!=>n 7iia 7:·.:,:,r.::1 ~f rna abova-id::n'tlr;.$j .~8.;l.i\lDGF'~:=!) 
applicai.Jon, whicil is Jdsntif!-sd in, or to which a benefit is :::fEirned, in Z:: foHQV1;ng acc:1ri1-an"t ~as sh-:)~1l~ :r; tTl:: 
attachment): 

United Stetss.PatentP·.pplication Pubiication NO. ______ • pag:, ___ :.-lins ___ _ 

Unit~ St::tss Patent Numbe. LI 948 ·lf67. column _____ " lins; ______ Oi 
. I ) 

WIPO Pub. (\10., ______ --', p::gs ____ • Iins __ _ 

Related Information about Accsss to !Pending Applicatkms {37 CFR 1.14): 
Dlrsct accsss to ps"olng applications Is not ::v::i!abls to the public but copiss may be avail::bls and m::y be 
purchased irom the Office of Public Racords upon paymsnt of tie appropriate fae (3T CFR 1.19(b)). as follows: 
For ~ubiished 2oolications that eiS still osndino, a membsi of the ;Jublic m~y ob.tair: s. 'Copy of: 

the lile ,contents; . 
th.e pending ::pplic::tlcn ::5 origin::ily iliad; or 
any document in the file of !lie pending application. 

For unoi:Jblishsd aoolic::tlons that ars still oendina: 
(1) If the benefit of the oendino ::oollcation is claimed under 35 U.S.C.119(s), 120.121, or 365 in ::nothei 

::pplication that has: (e) issued as a U.S. patsnt, or (b) pubiisned as :: statutory invention rsgistrefion. a U.S. 
patent applicatIon publication. or an int:mation::l patent ::P9licatioh publication in ::ccordsnce wit"! PCT 
Article 21 (2), a membsr of t'1s public may obtain:: copy of: 

the file contents; 
. . the pending application. as originally filed; or 

any docLim~;'nt in t'1s fila of the pending application. 
(2) .Ift'e applicatiofi is incoroor2t€d bvrsfarsnce orothej.flAss·jdsi1tlfi~ in a U .. 3. paten"t, 2 statutol:! ir.ver:tior: 

registratlon, a U.S. patsnt.appli~efion publication, or an intemationai ?::.t~iit appl.icstion p~blic=t:cn in 
::ceordence ,'lith PCT Articls 21 {2J. a memberofth;i public m"y obtain a =opy of: 

:he psnd!nc. aoplicatlon as oriainallv filed. 

Rsgistr::tion Num!:si; If spplicabls 

Uwit ____ ---------

Telephone Numbs: 
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\ -------1 

PTO/SSlsa (07-03) 
, , Approved (or u.a through 7/3112003. OMS 0651-0031 

U.S. Patent and'Trademark Office; U.S. DEPARTMENT OF COMME~Ce 
Under the Pa"erwork ~educUon Act of 1995. no persons are required to raspond to a coli action of Infoimation "nle.slt dlsola ... valid OMS conkol numbe'. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 31 CFR 1.14 
In re Application of 

RECEIVED 
·~P.s/AI' £T ...9,L 

Bring completed form to: ",": iA.PP1l0on Number J Filed 
File 'nformat'on UnIt 

FEB 19.2004 tP~ ~..5;-¥6~ . 9-~-Ptt:. Crystal Plaza Three, Room 1D01 
2021 South Clark Place 

~ ArlIngton, VA 
File InfQrm8.tion Unit Telephone: (703) 308-2733 PaperNo. 

I hereby requ~st access under 37 CFR 1.14{a)(1)(lv) to the application file record ofthe above·ldenllfied ABANDONED 
application, which Is Identified In, or to which a benefit Is claimed, In the following document (as shown in the 
attachment): 

United States Patent Application Pubficatlon No; , page, line ----, 
United States Patent Number ~JP~K"?C?7, column ,line, or 

WI PO Pub. No. , page "lIne_, ___ . 

Related Information about Access to Pending Applications (37 CFR 1.14): 
Direct access to pending applications Is not available to the public but copies may be available and may be 
purchased from the Office of Public Records upon payment of the appropriate fee (37.CFR 1.19(b», as follows: 
For published applications that are sbll pendIng, a member of the public may obtain a copy of: 

the file contents; 
the pending application as origl(1ally flIed; or -.. 

any document In the file of the pending application. 
For unpUblished allPlications that are still pending: 
. (1) If the benefit of the pending aoplicatlon is claimed under 35 U.S_C_ 119(e), 120. 121, or 365 in another 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registratIon. a U.S. 
patent application publication, or an intemational patent application publicaHon In accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 

(2) 
any document In the file of the pending application. 

If the application Is incorcorated by reference or otherwise identifled In a U.S. patent, a stabJtory Invention 

, 
registration, a U.S. patent application publication, or an Intematlonal patent application publication in 
accordance with peT Article ~1 (2), a member of the public may obtain a copy of: 

the pendlnQ application as originally filed. 

~~ .?-/'-t?~ 
Date Signature 

'C'#,.e/~,P.#.Ge /thaek 
FOR PTO U~NLY /' 

Typed or I3rinted name 

Approved by: .lUt/" 
Registration Number. If applicable T{lrUtiaIS) 

g/J/- ;:".:55 - ~6c).s ~ 
Unit: , 

Telephone Number 

This collection of In(on:naUon Is required by 37 CFR 1.14. The Information IS required to obtain or retain a benefit by the public which Is to file (and by Ihe USPTO 
to proce.s) an appllcallon. Conndenllallty Is·govemed by 35 U.S.C. 122 and 37 CFR 1.14. This collecllon Is esllmated to take 12 minutes to complele. including 
gathering. preparing. and submitting the compleled app,lIeation fonn to the USPTO. Time will vary depending upon thalndlvlduel case. Any comments on,lh. 
amount of Ume you require to complele Ihls (onn andlor suggestions for reducing this burden. should be .ent to the Chief InfonnaUon Officer, U.S. Palenland 
Trademark Office. U~S. Department of Commerce. P.O. 80x 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETeD FO~MS TO THIS 
AOD~ESS. aRING TO: File Information UnIt, Crystal Plaza Three, Room 1001,2021 South Clark Placa, Arlington, VA. 

If you need assistance'in completing the/amI, call1-800-PTO-9199 and select optioll2. 
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-------.. _-_ .. _-_ .•. _--_._._------------

.. , .... 

F"EQUEST FOR. ACCE·SS TO .:i.N A3A~D0i'lED A,;::::FL!CATiQN UNDER 37 CFR ~,i4 

i 

Er!(j~ ~=rr:iJietf:djJ,jj,' to: h:::-::~~r=-;f.,:,::~~-~'#-!:!ors::i=::;:::,-,...""?r----! 
Filf Informatic~"lli-';;;:·':"--..,.."",·C :=-:-;:\V-;Er=FO~ . 
C"l'stal PI::zs! =sFUi~ '-"'-=r--=---f--.:....--....L.::F~I:..L.~'---J· 
2021 Sout, CIai Place 
A.1ington, VA lftl\O 2. 2 'L004 ~ '> I i 
Tslephone:(7Q3:308-aP~' rmatlon Unit . ?a;s~~io. 'y.0V(' I 
~;~~~~~~~:~:i~il is ids;;tlf;~~ j~, ~~ ~~ ~~~~(~)~i:'~!iit~5 =~~~~~~';:f~~~~~~~f ~~~~~:~~'l;:~~;~//;~~i:·C.i'i:::; 1 
atta-cnmsnt): i 

I i United States ?atsntP-.ppiicatlcn Pqbiication Nc~&/J'/b Z, pags, -'-__ -'--lins.,.....,---, 

United States Patent i:'lumbar ________ , cc!umn ____ -", !in;, ______ Oi I 

iF""""=~W~I""F=O,,,P,.;U .. b=. "'N .. O"'._"':... .. ~_~_=_=_,._"'_ .. ~_=_=~:' ",iJ .. ag",S", -",,-.... -",-",-",-",-~' =iir."';S==-"'-""~~::"""'=-O=="";;''';''''''''''''''''''''''''''''''''='''''''='''''''''"'51 
Ra!:at-s-d Information about .i.i.-:csss toO P~nding Applications (37 efR 1.14): I 
D:rect $c::ass toO p€::1ding applications is not available to t'1s public but copi,ss in::y be av~iI=bls and may b.s 
purchased from the Offlcs of Public Records upon payment oft'le ep.prcpriats fee (37 CFR 1.19(b)), e5 follows: 
For c!l!:t!snad :acofics.tlons thet ere still O~i'id;r:a: a ;names:' of tha ;Jutiic ':':'1$'1 obtair: :: 'Cop¥ C"t 

the tile contants; 
the pending epplicetiCri as Originally fiied; or 
any dOC'Jment in the file of tne psnding application. 

For unoublished aoolicatlcns that 5[; s'JII csndino: 
(1) If the benefit of the aendino acollcalionls claimed undsr35 U.S.C. 119(s), 120, 121, or 365 in an·::th;; 

application thEthas: (a)·issued.25:$ U.S. patent, or (0) .oublfsn;G as a statutory inveii~on rsgistrEti'::iii, ;: ~.S. 
patent application publi~tion, Oi an iiitemationsi pstsr;t;appiicEtk:n publication in ac:crdarice 'hit, r:ST 
ArtIcfe 21 (2). a membsr of the public may obtain a copy or: 

the file contents; 
. . the pending appli~tiorr :as origingIly nl9d: or 
1 ~ny coc:..!r:'!snt in the iii: of tl1s pending ap9licetion. 11 

l~ ~2) Ijths $~~licaticjj is in-;or::ci=t:,j tv ::rs::i:c.e or ~t~s;'iNis; F:7sr;tifi:-:i ;;: E w .. S. pate~~t, a stsbtc;;.: ~r.:/;:-:j.=r: 9· 
r~g!st"atioii, = V.S. pEt;m application pcbU':::Gc:;, Ci:::' !:;tsr::atic::al ?at?i":t =j:~!i~~i~;; ?='JtH~=t:::-: ::: a 

! 1 sc:otd~~e 'Nit'i ?Cr·p,.rtic:e 21 (2), = iTiSr.1Cei of t:;~ jJr..:::!!c :;",='J cb:ai;'i = :~?y ':)r: g. 

./ll==' ======~g ~~.~~.~==,,:~r.a~~~.n =s~~ri.~=.ir.aE==="/ fl!s==.d. ==03=. ~=. ()=r=y ~=c)=r=f===:==dl~' 

! ~ --~r~~-
~~ M"" r--C-;::;;:;;;=!i!~=m1Efn--'-i 

1. 
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----_. -"--":':'-' --,-, 

, pTO/Sa:aa (07.()S', 
Approv~ for UI5 thrQuSh rJ$~l2aQs. OMa IJS51~O$~ 

- • U.S,l"atenlend ;",comark .Offlce: U.S. DEPARTMEN; OF COMMeRCe 
Undertha Papar.vcrk. P..;duc:icn Ac! of 1995. no ;::arscr,s ar! recL!ir!d ~o rasoond to a··tollae!lon :lflnforrnallon unless It dlsola,!! a 'Ialil! ~~.1S ::::nU;i n~:'n:9:. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATlON UNDER 37 CFR1.14 

, Bring completed form to: 
File Infonnation Unit 
CrYstal Plaza Three, .Roem 1 DO • 

,2021 South Clark Place . 
Arlington, VA 
Telephone: (703) 308-2i33 , 

RECEIVED 
JUN 182004 

'" 

File Information Unit 

I hereby request access under 37 CFR 1.14{a)(1 )(Iv) to the application file record of the above-Identified ABANDONED 
ap'pllcation, whIch Is Identified In, or to which a benefit is claimed, In the follawlng document (as shown In the 
attachment): 

United States PatentApplication Publication No. _____ -', page, ____ line ___ ' 

United States Patent Number 4 PIa 80 7 . column __ --'-' , line, ____ or 

WI PO Pub. No •. _______ , page ____ "lIne ___ . 

Rala1ed Information about Access to !Pending Applications (37 CFR 1.14): 
Direct access to pending applications is not available to the public but copies may be available and may be 
purchased from the Offica of Public Records upon payment of the appropriate fee (37 CFR 1.19(b)). as follows: 
For published aoollcations that are still oendino, a member of the publlc may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

for unoublished applications that are still oendino: 
(1) If the benefit of the oendlno aoplication is claimed Linder 35 U.S.C. 119(e), 12P, 121. or 365 In another 

application that has: (a) issued as a U,S. patent. or (b) published as a statutory Invention registration, a U.S. 
patent application publication, or an intemational patent application publication In accordance with PCT 
Article 21 (2). a member of the public may obtain a copy of: 

the file contents; , 
the pending application as originally filed; or 
any document in the file of the pending application. 

(2) lithe application is incorcorated bv reference or otherwise identified In a U.S. patent, a statutory invention 
registration, a U.S. patent application publication. or an international petent application publication in 
accordance with peT Article 21,(2), a meinber of the public may obtain a copy of: 

. the endin a iication as ori inall filed. 

FOR PTa USE ONLY 

Registration Number, if applicabie 

3.3;;}' fJ.2;{{5 
Telephone Number 

. This cclleetion or~nfon:natfCln is required·by 3;7 CFR 1.14. The Information is required to.obtain or retain a benefit by L"1e public w'hich is to file (and by the USPT~ 
10 precess) an application. ConfidanUali1y Is govemad by 30' U.S.C. 122 and 37 CFR 1.14. This col1ecUon Is esllmated 10 lake 12 minutes 10 ccmpl9te.lndudlns 
gathering, preparing. and submitting the completed appliC3licn form to the USPTO. Time will ~ry depending upon the IndivIdual cas!. Any CQmman~s on the 
amount of tima you requlq:! to complete this fOioi1 end/or suggestions for reducing this burden, should be·sent to the Chlsf InfcrmaUcn Officer, U.S. Fatent anI! 
Trademark Office. U,S. Oep,rtment or C::mmer:a.1".O. 60x1450. Alexandria. VA 22313.14:0 .. 00 NO; seNo FEeS OR COMPLETEO FORMS TO THIS 
ADDRESS. BRING TO: File InformatIon UnIt, Ct")stal ?Iaza Thtae, Room 1001, 2021.South Clar\c ?Iac~, ,Arlington, VA. 
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PTO/SS/88 (08'()3) 
Approved lor u •• through 7131/2008. OMS 0651·0031 

U.S. Patent ancl Trademark Office: U.S. OePARTMeNT OF COMMERCe 
Under- the P~'terwor1t ReducUon Act of 1995 no persons are rSQulred tQ respond to a collection of InformaUon unless It dis lavs a valid OMS conlrol number. 

I REQUEST FOR ACCESS TO AN ABANDONED APPLiCATION UNDER 37 CFR 1.14 

BrlngCOmp{.t.a,onntd~... 7~:;~;~~~~U I 
File Information Unit . 
Crystal Plaza Three, OO!]! 1001. 1 
2021 South Clark Pia ehb: if";"'--',.·, ,_ , .. 
Arlington, vA ----- ...... ~'.. '." '... . 
Telephone: (703) 308-2733 

In re Application of 

paperNo.~ 
I hereby request access under 37 CFR 1.14(a)(1)(lv) to the application file record of the above·ldentlfled ABANDONED 
application; which Is Identified In, or to which a benefit is claimed. in the following document (as shown in the 
attachment): 

United States Patent,A.pplication Publication No. ______ , page. ____ lIne-' 

United States Patent Number yq '-\'8 gal, column __ .,-""" line, ____ or 

WI PO Pub. No •. _______ " page ___ -',line ___ • 

Related Information about Access.to Pending Applications (37 CFR 1.14): 
Direct access to pending applications Is not available t6 lIie public (see 37 CFF{ 1 :14(c)If applicant) but 
copies may be available and may be purchased from the Office of Public Records upon payment of the 
appropriate fee (37 CFR 1.19(b». as follows: ... 
For published ~ppllcations that are stili pending. a member of the public may obtain a copy of: 

the flle contents; 
the pending application as Originally flied; or 
any documenl"ln the file of the pending application. 

For unpublished applications that are still pending: 
(1) If the benent of the pending applicatioQ is claimed under 35 U.S.C. 119(e). 120. 121. or 365 In another 

application that has: (a) Issued as a U.S. patent. or (b) published as a statutory Invention registration. a 
. U.S .. p'atent application. publication. or an International patent application publication In accordance with 
PCT Arllele 21 (2), a member of the public may obtain a copy of: . 

the file'contents; 
. the pending application as originally flied; or 
any document In the file of the pending application. 

(2) If the application Is Incorporated by reference or otherwise Identified In a U.S. patent, a statutory Invention 
'registration. a U.S. patent application publication, or an Intemational patent application publication In 
acCordance with PCT Arllcle 21 (2). a member of the public may obta;,; a copy or. 

the pending application as originally filed •. 

~~.j0.~ 
. Signature 

l~h Do.l 6 C? ba ~o 1Ar-
. Typed or prlntea na 

Date 

Registration Number, If-applicable 

Telephone Number 

Thla collection of Information Is required by 37 CFR 1.14. The InformaUon IS reqUIred to obtain or relaln a benefit by the public whIch Is fo file (and by the USPTO 
. to proceSS) an appficaUon,'ConfidenUallly Is govemed by 3S U.S.C. 122 and 37 CFR 1.14. This collecUon Is estimated to take 12 minutes to complete. including 

gathering, preparing. and 'submlttlng the completed appllcallon form to {he U~PTO. Time will very 4ependlng upon the Individual case. Any comments on the 
• amount 'of Ume you requite to complete this form and/or suggesUons for reducing this burden. should be 8ent to the Chief Information Officer. U.S. Patent and 

Trademark Office. U.S. Department of Commerce. ~.O. Box· 1450. A1exandrls. VA 22313·1450. DO NOT se~o FeES OR COMPLETED FORMS TO THIS 
ADDRESS. BRING TO: File Informalfon Unit, Crystal Plaza Threa. Room 1001. 2021 South Clark PIsca. Arlington. V,," 

JfYOII need assistance In' completing the form. call1·800·PTO·9199 and-select option 2. 
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United States Patent [19] 

Rosin et al •. 

[54] PHENYL CARBAMATES 

[75] Inventon: Marta W. Rosin; Miehael Charer, 
zee,. Tasbm .. aU of Jerusa1em, Israel 

['73] Assignee: Proterra AG, Zug, Switzerland 

[21). Appl. No.: 320,700 

[22] Flled: Mar. 8, 1989 

Related U.s. Application Dahl 
[63] ContinuatiOll orSer. No. 18'.4'1. Apr. 2', 1988, aban· 

doned, which Is a continuation of SOl'. No .. 835,466, 
Mar. 3, 1986, abandoned. ~ ... ----. 

[30] Foreign Application Priority Data 

Mi.. " 1985 [ILl Israel ......................... __ ..... ". 74497 

[51] Int. CL' ................... C07C 125/067; A61K 31/27 
[521 u.s. Cl ..................................... 514/484; 514/330; 

514/487; 514/490; 514/237.5; 5441162; 
546/226; 560/32; 560/llS; 560/136 

[581 Field af Search ... _ ......... ; ........ 560/115; 163,.136; 
514/484, 490, 487 
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U.S. PATENT DOCUMENTS 
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[57] ABSTRAct 

Phenyl carbamates of the general formula 

W /Rl 

~
O-C_N"-

Rt 

R3 !q 
I / 
C-N 
I "-
CH3 Rs 

wherein Rl to Rs are as defined in the claims, are useful 
'as pharmaceuticals. 

4 Claims, No Drawings . 
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- -----------~O-RI ... G· .. IN-A-:=·C---:-L~--S7IF-IC-A-T-IO-N-:----------i 

_
- _ CLASS ~ SUBCLASS 

S(PO / 1/S-- =[= 
<. =:;;;,;~-,~,--~-~~-;/-~-+---~L-~==-::::::=:=:::;-l--:-----~ 

APPUCATIONSERIALNUMBER f *- i , • CROSS REFERENCE(S) 

-- 8" 3)j t/ (P" CLASS (ONE su~clt~C§t~~R BLOCK) 

ti87 APPUCANr5 NAME (PLEASE PRINT) / <)I'I:;J. 3li 3 30 t./ ft.!L 
f2()S(~\ ) -e I ttl / 'fl-':L 490 } 

~-l/t/ /~-:J. / 
-IF REISSUE. ORIGINAL PATENT NUMBER 

-INTERNATIONAL CLASSIFICATION (INT. CL 4) 
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Case 118-6848 

~1/ 

~ 
PH~YL CARBAMATES 

I -

~resent invention relates to novel phenyl carbamates which 
are useful as pharmaceutical compositions, The invention further 
relates to pharmaceutical compositions having anticholinesterase 
acti vi ty. 

Acetylcholine is a major neurotransmitter which is found in all 
parts of the body. Any re~licti"on in its activity, either as a 
result of neuronal damage, degeneration etc. or as induced by 
drugs or toxins, causes marked changes 'in the function of the 
organism. Acetylcholine itself has an extremely short half life, 
since it is rapidly hydrolysed at its site of action and in 
plasma by specific cholinesterase enzymes. Drugs that inhibit' 
acetylcholinesterase, markedly increase and prolong the action of 
acetylcholine, thereby enhancing cholinergic transmission. Three 
such agents are used clinically, i.e., physostigmine, a naturally 
occurring alkalOid, and two synthetic analogues, neostigmine and 
pyridostigmine. The latter two agents are strongly ·ionised at 
physiological pH and therefore are only poorly absorbed from the 
gastro-intestinal tract, and do not penetrate the central nervous 
system to any significant extent. Physostigmine is absorbed after 
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oral administration and readily enters the brain. As a thera
peutic agent it has several disadvantages. It is chemically 
unstable and must be prepared In solution with an antioxidant, 
and protected from light. It has a relatively short half-life 
(20-40 mins) thereby necessitating frequent administration. The 
latter is of particular importance when the drug is to be admi
nistered chronically. It has a low therapeutic ratio, a value of 
3-5 being reported in the majority of studies in laboratory ani
mals, and a ~nall therapeutic window, i.e. small range of dose in 
which it Can be given without the accompaniment of side effects. 
Although physostigmine is absorbed from the gastro-intestinal 
tract, this is r~ported to be irregular and unpredictable, and 
th,erefore it is usually preferred to admi ni ster the drug par
enterally. This is a serious drawback if it is to be used chroni
cally on an outpatient basis. 

There are a number of clinical and pathological conditions which 
are associated with cholinergic under-activity which can be 
improved by the administration of an anticholinesterase agent. 
These include reduction in ~holinergic transmission induced by a 
variety of exogenous substances acting in the peripheral, or 
central nervous system. Peripherally acting agents are gallamine, 
d-tubocurarine and pancuronium, which· are used as muscle re
laxants. Their action can readily be overcome by an anticholin-, 
esterase drug. Drugs which interfere with central cholinergic 
transmission are numerous, anticholinergic, atropine-like drugs 
including antiparkinson drugs, tricyclic antidepressants, neuro
leptics, opiate analgesics, benzodiazepines and some types of 
general anaesthetics. So far the only agent that has proved -to be 
of any value in reversing the effects of the latter gro'up of 
drugs is physJstigmine. Irt all reported cases of drug overdose or 
lack of recovery when the agent was used peri-operatively, physo-

~-I 
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stigmine is usually administered parenterally, and administration 
is repeated every 20·30 minutes as required. 

Chronic treatment with neuroleptics often results in tardive dys
kinesias. The widespread use of ~gents having anticholinesterase 
activity for. the treatment of schizophrenia makes this side 
effect an ever increasing possibility. Physostigmine injected 
intravenously produces a significant but short lived improvement 
in a proportion of patients. 

A number of pathological and degenerative diseases has also been 
shown to be associated with a reduction ~r loss of cholinergic 
transmission. This includes myasthenia gravis and Eaton Lambert 
syndrome in which there is .an interference with neuromuscular 
transmission. 

A selective loss of choline acetyltransferase (the enzyme that 
synt~esises acetylcholine) has been found in specific brain 
regions of patients with pre-senile dementia of the Alzheimer 
type. These include the fro~ta1 and temporal cortex, hippocampus, 
amygdala, caudate nucleus, substantia innominata. Degeneration of 
cholinergic neurons in some of these areas appears to be asso
ciated with the aphasia. apraxia, agnosia and loss of short term 
memory that occurs in Alzheimer's disease. A similar type of 
dementia is also found in patients with Down's syndrome that 
survive to the age of 40 years and. show similar cholinergic 
deficits. There is also a loss of cholinergic transmission in the 
caudate nucleus and putamen of patients with Huntingdon's 
chorea. Physostigmine injections have also been of some benefit 
in this condition. Treatment with a centrally acting an~icho1in
esterase should also prove to be beneficial in Friedrich's 

ataxia. 
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There are two major classes of potent inhibitors of the enzyme 
cholinesterase. The first group was modelled primarily on the 
natural alkaloids physostigmine (a carbamate) and an inhibitor of 
cholinesterase, and d-tubocurarine, an antagonist of acetyl
choline. The second group consists of various organophosphoru~ 
compounds, such as diisopropylfluorophosphonate, paraxon etc. The 
vast majority of the compounds of both these series were designed 
primarily as insecticides. In the first group of carbamate deri
vatives, almost all of the potent insecticides are monomethyl 
carbamates lacking a charged nitrogen function. This enables the 
molecule to penetrate rapidly the insect cuticle and fatty nerve 
sheath. The dimethyl derivatives are slightly less potent but are 
particularly toxic to houseflies and aphids. The monomethyl' deri
vatives tend to be unstable in solution and hydrolyse readily at 
physiological pH. This greatly limits their biological action in 
mammals and makes them less suitable as pharmaceutical or thera
peut i c agent s. 

The organo-phosphorus group of compounds causes irreversible 
inhibition of cholinesteras; and other serine containing enzymes, 
which, together with their high relative toxicity, Virtually 
precludes their use in pharmaceutical preparations. The only 
exception is echothiopate, a Quaternary ammonium organo
phosphorus compound, employed in eye drops for the treatment of . 
glaucoma. 

The synthetic anticholinesterase agents currently employed as 
pharmaceuticals all contain a charged nitrogen function and can 
be broadly classified into 3 groups. 

1) Reversible inhibitors which contain a charged nitrogen 
function attached to an aromatic ring, e.g. edrophonium. 

/ 
I; 
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2) Dimethyl carbamates with an aromatic or heterocyclic' ring 
containing a charged nitrogen, neostigmine, pyridostigmine. 

3) Bisquaternary structures, e.g. Demacarium, Ambenonium. These 
agents tend to be more selective inhibjtors of acetylcholin
esterase than butyrylcholinesterase, compared with the mono
quaternary molecules. 

The pharmaceutical application of the quaternary anticholin
esterase agents is limited because of their poor penetration 
through cell membranes. They are therefore used for actions 
outside the central nervous system, and are usually given par
enterally, since they are not reliably absorbed from the gastro
intestinal tract. Edrophonium, neostigmine and pyridostigmine and 
the bisquaternary analogues are used in anaesthetic practice for 
the reversal of the action of muscle relaxants. They are also 
used for the treatment of myasthenia gravis, and paralytic ileus. 

Physostigmine is the only'potent anti-cholinesterase agent which 
has been used clinically to, treat conditions in which an ele
vation of brain acetylcholine activity is desired. These include. 
Alzheimer's disease, tardive dyskinesia, Down's syndrome and 
Huntingdon's chorea. Physostigmine is also used to reverse the 
effects of overdose of anticholinergic agents. anti-Parkinson, 
drugs, benzodiazepines and opiate analgesics. 

Physostigmine is a natural alkaloid extracted from calabar beans 
and the seeds cif the vi ne Physost igm·a venenosum and. has the 

formula 
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There is a need to provide new carbamate derivatives which show 
greater chemical stability than physostigmine, 

Furthermore there is a need to provide new compounds which 
inhibit acetylcholinesterase in the brain for periods exceeding 
3 hours but not more than 12 hours after a single administration, 

There is also a need to provide new compounds which will be 
completely and reliably absorbed after oral administration, 

'There is also a need to provide new compounds which will be 

relatively less toxic than Rhysost1gmine. This means'that the 
therapeutic .ratio, defined as 

. dose to produce therapeutic effect 
----

dose to produce mortality in 50 % of animals 

should be significantly higher than those of physostigmine and 
that the incidence and severity of side effects should·be less 

than those of physostigmine at therapeutic doses. 

There is also a need to provide new compounds which can be given 
oral1y or parenterally to treat chronic conditions in which it is 
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desired to raise cholinergic activity in the central nervous 
system. These include, Alzheimer's disease, Down's syndrome, 
Huntingdon's chorea, Friedrich's ataxia. 

There is also a need to provide compounds that can be given par
enterally at the end of operations, and anaesthetic procedures, 
to restore wakefulness, respiration and cardiovascular parameters 
to normal; after the use of anticholinergic, opiates, benzo
diazepines, neuroleptics and general anaesthetics, thereby 
shortening the stay of patients in the recovery room. 

There is also a need to provide compounds that can be given 
together with narcotic analgesics to patients suffering from 
severe pain, e.g. traumatic, post-operative, or due to carcino
matosis etc. in order to reduce the side effects (respiratory 
depression, somnolence, constipation and urinary retention) 
commonly encountered with narcotics, without impairing their 
analgesiC potency. 

There is also a need to proyide compounds that can be given to 
patients receiving antipsychotic drugs, which have developed 
tardive dyskinesias, in order to diminish or abolish the latter 
syndrome, without exascerbating the psychosis. 

According.to the present invention it has now been surprisingly 
found that certain novel and' known phenyl carbamates also inhibit 
acetylchol inesterase in the marrmalian brain after administration 
to provide ~ystemic activity, e.g. oral or parenteral admini-

stration. 

Thus according to the present invention there is now provided a 
pharmaceut IC31 co;nposition adapted to' produce anticholinesterase 
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activity in the central nervous system of mammals comprising a 
compound of the general formula I 

wherein 
Rl is hydrogen, lower alkyl, cyc1ohexyl, allyl or benzyl, 
R2 Is hydrogen, methyl, ethyl or propyl, or 
Rl and R2 together with the nitrogen to which they are attached 

form a morpholino or piperidino radical, 

R3 is hydrogen or lower alkyl, 
R4 and RS are the same or different and each is a lower alkyl, 

and the dialkylaminoalkyl group is in the meta, ortho or para 

position. 

or a pharmacologically' acceptable salt thereof and a physiologj
cally acceptable carrier therefor. Hereinafter these compounds 
are called compounds of the invention. 

Especially pr~ferred are pharmaceutical compositions having anti
cholinesterase activity in the central nervous system of mammal$. 
wherein the dialkylaminoalkyl group is in' the meta,position. and 

R4 ,and RS are both methyl. 
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Certain compounds falling within the above formula have pre
viously been described i.e. the m disubstituted compound in which 

Rl and R3 • H ·and R2, R4 and RS • methyl which is· known as 
Miotine(R) was claimed to be an insecticide and a myopic agent 
for use in eye drops. The m disubstituted compound in which Rl 
and R2 are methyl, R3 is Hand R4 and RS are methyl has been 
described as an insecticide. The p and 0 disubstituted deri

vatives in which Rl and R3 = Hand RZ. R4 and RS • CH3 have been 
shown to inhibit a preparation of liver cholinesterase. The m 
disubstituted derivative in which Rl a Hand R2. R3, R4 and RS = 
CH3 has also been shown to inhibit liver cholinesterase. 

The remaining compounds are believed to be novel and thus the 
present invention also provides novel phenyl carbamate deriva
tives of the general formula I' 

I I 

wherein 
Rl is hydrogen, lower alkyl, cyclohexyl, allyl or benzyl, 

R2 is hydrogen, methyl, ethyl or propyl, or 
Rl and R2 together with the nitrogen to which they are attached 

form a morphollno or piperidino radical, 
R3 is hydrogen or lower alkyl, 

I I . , 
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R4 and RS are the same or different and each ; s a lower· alkyl, 
and the dialkylaminoalkyl group is in the meta, ortho or para 
posit ion, 

and pharmacologically acceptable'salts thereof. provided that for 
compounds wherein R4 and RS are both methyl and having the 
d1alkylamlno group in the meta position, when R2 is methyl and R3 
is hydrogen, Rl is neither hydrogen nor methyl, and when R2 and 
R3 are methyl, R1 is not hydrogen, and for compounds wherein R4 
and RS are both methyl and having the dialkylamino group in the 
ortho or para position when Rl and R3 are both hydrogen RZ is not 
methyl. 

Preferred compounds of the. above formul a are N-ethyl-3-[l-(di
methylamino)ethyl)phenyl carbamate, N-propyl-3[1-(dimethylamino)
ethyl)phenyl carbamate, N-allyl-3-[1-(dimethylamino)ethyl)phenyl 
carbamate, N-ethyl, N-methyl-3[1-(dimethylamino)ethyl]phenyl 
carbamate, N,N-diethyl-3[1-(dimethylamino)ethyl)phenyl carbamate, 
N-butyl-3-[1-(dimethyl ami.no)ethyl ]phenyl carbamate, N-methyl, 
N-propyl-3[l- (dimethyl amino )'ethyl )phenyl carbamate and N-ethyl, 
N-methyl-3[1-(dimethylamino)isopropyl]phenyl carbamate. 

As indicated, the invention also includes the pharmacologically 
acceptable salts of these compounds siJch as the acetate, sali~y,:, 

late. fumarate. phosphate. sulphate, maleate, succinate, citrate, 
tartrate, propionate and butyrate,salts thereof. 

The compounds of formula I can be prepared by amida,ting a 
compound of formula II 

1 "'J 

-.., 
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II 

wherein R3. R4 and R5 are as defined above. 

The process can be effected in conventional manner, e.g. by 
reacting the compound of formula II with an appropriate iso
cyanate if a compou~d wherein Rl is hydrogen is desired, or with 
an appropriate carbamoyl halogenide, e.g. as described below in 
processes A and B. 

PROCESS A: 

r' 

PROCESS B: 
J 
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,-
PROCESS A: 

. ..J 

A stirred suspension of a-m-Hydroxyphenylethyldimethylamine or 
a-m-hydroxyphenylisopropyldimethylamine in benzene (0.2 -
0.3 g/ml) is treated with 2.5 - 3 fold molar.excess of the iso
cyanate. After stirring for 15,- 24 hours at ambient temperature 
the reaction mixture is connected to a rotov.aporator (20 mm Hg). 
The residue obtained is dissolved in dry ether (25 ml) and the 
solution, which is ice cooled, is saturated with dry HCl (g). The 
formed precipitate (the antiCipated carbamate) is filtered off, 
washed with dry ether (25 ml) and dried to constant weight in a 
dessicator over KOH pellets under high vacuum (0.1 mm Hg). 

" 
PROCESS B: 

.J 

A solution of:x-m-hydroxyphenylethyldimethylamine or a-m-hydroxy
phenylisopropyldimethylamine in dry acetonitrile (0.1 - 0.5 M) is 

~ 

reacted with 50 - 70 % molar excess of the corresponding carba-
"-

moyl Chloride i~ the presence of 200 % molar excess of NaH dis-
persion (50 - 80 % in miner~l oil). The reaction mixture is left 
to stir at ambient temperature for 15 - 24 nours. Removal of the 
acetonitrile under reduced pressure (20 mm Hg) is followed by the 
addition of water (10 - 25 mIl. The pH of the aqueous solution is 
adjusted to pH s 11 by the addition of the appropriate amount qf 
NaOH 0.1 N followed by extraction with ether (3 x 25 ml). The 
combined organic phases are washed with brine (25 ml) dried over 
MgS04 anhydride which is then filtered off. The ice cooled 
etheral filtrate is saturated with a stream of HCI (g) resulting 
in the format ion of a heavy prec i pitate (the ant i ci pated carba
mate) which is collected by ~iltration, washed with dry ether 
(20 ml) and dried to constant weight in a desiccator under high 
vacuum (0.1 mm Hg) over KOH pellets. 
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The compounds of the invention e.g. in free form or salt form can 
be utilized by formulating one or more of them in compositions 
such as tablets, capsules or elixirs for oral administration or 
in sterile solutions or suspensions for parenteral admini
strati,on. A compound or mixture of compounds of formula (1) or 
physiologically acceptable salt(s) thereof is compounded with a 
physiologically acceptable vehicle, carrier, excipient, binder, 
preservativ,e, stabi'lizer, flavor, etc., in a unit dosage form as 
called for by accepted pharmaceutical practice. The amount of 
active substance in these compOSitions or preparations is such 
that a suitable dosage is obtained. 

Illustrative of the adjuvants which may be incorporated in 
tablets, capsules and the like are the following: a binder such 
as gum tragacanth, acacia, corn starch or gelatin; an excipient 
such as dicalcium phosphate; a disintegrating agent such as corn 
starch, potato starch, alginic acid and the like: a lubricant 
such as mangnesium stearate; a sweetening agent such as sucrose, 
lactose or saccarin; a flavoring agent such as peppermint, oil of 
wintergreen or cherry. Wh'en. the dosage unit form is a capsule, it 

may contain in addition to materials of the above type a liquid 
carrier such as a fatty oil. Various other mterials may be 
present as coatings or to otherwise modify the physical form of 
the dosage unit. For instance, tablets may be coated with 
shellac, sugar or both. A syrup or elixir may contain the active 
compound, sucrose as a sweetening agent, methyl and propyl 
parabens as preservatives, a'dye and a flavoring such as cherry 
or orange flavour. 

Sterile compositions for injection can be formulated according to 
conventional pharmaceutical practic~ by dissolving or suspending 
the active 5ub$tance in a vehicle such as water for injection. 

! " 
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Buffers, preservatives, antioxidants. and the like can be incorpo
rated as requ~red. 

Preferred antioxidants. for use with the compounds of the present 
invention include sodium metabisulphite and ascorbic acid. 

While the invention will now be described in connection with 
certain preferred embodiments in the following examples, it will 
be understood that it is not intended to limit the invention to 
these particular embodiments. On the contrary, it is intended to 
cover all alternatives, modifications and equivalents as may be 
included within the scope of the iiwention as defined by the 
appended claims. Thus, the following examples which include 
preferred embodiments will serve to illustrate the practice of 
this invention, it being understood that the particulars 
described are by way of example and for purposes of illustrative 
discussion of preferred embodiments of the present invention only 
and are presented in the cause of providing what is believed to 
be the most useful and readily understood description of proce-

.dures as well as of the ~rinciples and conceptual aspects of the 

inven.tion. 
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EXAMPLE 1 

0.5 g (3.03 mmole) of a-m-hydroxyphenylethyldimethylamine are 
dissolved in 15 ml of dry acetonitrile and 0.70 g (5.2 mmole) of 
diethylcarb'amylchloride are added to the mixture wit.h stirring. 
This is followed by NaH 150 mg (50 %) of dispersion. The reaction 
mixture is stirred overnight at 25 - 30 • C. Removal of acetoni
trile under reduced pressure is followed by addition of water 
(10 ml) and adjustment of the pH to 11. The product is extracted 
in ether, which is washed by brine, dried over MgS04 and fil
tered. Upon addition of Hel (9) precipitation occurs immediately, 
the product is filtered off, washed by dry ether and dried in a 
desiccator under high vacuum over KOH pellets. 

The carbamate is obtained as a white powder 640 mg (80 %) 
mp. 137 - 138 • and identified as N,N-diethyl-3-[1-(dimethyl
ami no) ethyl )phenyl carbamate, havi n9 the formul a 

.0 
. II () O-,C-N Et 2 

6LCH-N(Me). 
. I 

. CHI 

EXAf1>LE 2 . 

0.75 9 (4.55 mmol) of a-m-hydroxyphenylethyldimethylamine are 
suspended in benzene (3 ml) and 0.898 g of ethyl isocyanate are 
added to ih~ mi~ture with stirring. After stirring 12 hours at 
room temperature the solvent is removed under reduced pressure. 
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The residue obtained was dissolved in dry ether. Introduction of 
dry HCl 9as into the reaction mixture causes a heavy precipi
tation. The product is filtered off, washed with ether and dried 
in a desiccator' over KOH pellets. The carbamate is obtained as a 
white powder SOO m~ (75 %) mp. 177 - 179 • C and identified as 
N-ethyl-3[l-(d,imethylamino)ethYl)phenyl carbamate having the 
formula 

O-CO-NH-Et 

6lcH-N(Mel 
, 2 

CH 1 

The compounds of the present invention are useful as pharmaceuti
cals. In particular they show the following activities in vitro 
and in vivo in the tests specified below. 

The values are correct when taken in comparison with the standard 

drug physostigmine. 

IN VITRO EXPERIMENTS: 
...I 

Tests for anticholinesterase activity 

A solubilized preparation of' acetylcholinesterase was prepared 
from mouse whole brain (minus' cerebellum). The brain was homo
genized with (100 mg/ml) phosphate buffer; pH 8.0, centrifuged, 
the supernatant discarded, and the pellet mixed with a simflar 
volume as' above of buffer pH 8.0 plus 1 % Triton: mixed, centri
fuged and the supernatant which contained most of the solubilized 
en'z}1lle, was used for the subsequent determi nat ions of ant i
cholinesterase activity. 

( ,~. 
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The activity of the enzyme (rate of hydrolysis of substrate. 
acety.1thiocholine) was measured using at least 4 different con
centrations of substrate. and at least 3 differ~nt concentrations 
of each inhibitor. T~e enzyme was incubated with inhibitor for 

5 periods ranging for 2 - 180 mins'~ at 37 • C. substrate was then 
added. 'and its rate of hydrolysis measured by the spectrophoto
metric method of Ellman et al. (1961). 

The molar concentration of each agent that inhibited the activity 

I~ of the enzyme by 50 % (leSO) at the peak time of activity (15 -
10 60 min) was calculated from this data and recorded in Table 1 

hereinafter. The compounds in general produce a signifi-

"j cant inhibition from about 10-5 to about 10-8 molar • 

.- IN HVO EXPERIMENTS: 
'-}-..; _i 

1,(" a) Assessm~~~ of acetylcholineste!ase inhibition 
" 

" ( 

" 

15 The effect of each compound on brain acetylcholinesterase 
in vivo was measured" after subcutaneous or oral admini-
stration to mice. Animals were sacrificed, at different times 
ranging from 0.25 - 8 hours after drug administration. The 
brain was rapidly removed, and the enzyme acetylcholin-

20 esterase extract~d and solubilized with 0.1 % Triton, and its 
abil Hy to hYl1rolyse acetylthiocholine assessed as descri qed 
above (in vitro experimE;nts), in cOmparison with the enzyme 
removed from mice injected with normal saline. The compounds 

25 
b) 

I'-

have 'in genera]. a IDterx:ly of fran ab:>ut 2\ to about 90% that of 
dtysosti~. 
~ssessme~~ of acute toxicity 

Mice were given one of at least three,different doses of each 
compound, IJrally or 'subcutaneously, a minimum of 10 mice 
allotted to ~ach dose. The number of animals which died at 
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each dose within 3 hours was determined. From these data, the 
LDSO (dose in mg/kg which was lethal to 50 % of the mice) was 
computed. 

This experiment was repeated after the animals had been pre-
S treated with atropine sulphate, which blocks both peripheral 

and central muscarinic receptors. The data from these experi
ments enabled the assessment of the relative degrees of toxi
city of the carbamates which result from excessive activation 
of muscarini.c receptors, and from respiratory muscle para-

10 lysis, Wllich is insensitive to this blocking agent. 

Tne incidence and degree of side effects was noted for each 
dose of drug, starting with the lowest that caused any 
si~nificant (> 20 %) inhibition of wnole brain acetylcholin
esterase. 

15 c) Antagon ism of the samno 1 ent and respi ratory depressant 
effects of opiates 

Different doses of the carbamate compounds were injected 
intravenously with morphine in rabbits. Respiration rate, 
arterial blood gas ten~ions and pH were monitored conti. 

20 nuously before and after drug administration for 4 -
S hours. In another series of experiments the effect of the 
anticholinesterase drugs was assessed on the analgesic effect 
of opiates in ra~bits after application of a ,nociceptive . 
stimulus, i.e. electrical stimulation of the sciatic nerve. 

25 All specific examples of formula I' mentioned 

hereinbefore, e.g. on specification page 10, 'and 
after especially Tables 1 to 3, are' prepared in 

ana1agous manner to Example 1 when R1 and R2 are 
each other t~an hydrogen and Example 2 when one 

30 of R1 and R2 are hydrogen. They are thus obtained 

as hydrochloride salts (except where otherwise 
specified). The specific compounds have metal 

substitutions. 
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Tab le 1 

In vitro activity on solubilized mouse brain ·enzyme 

Compound R1 R2 R3 1CSO(M) Time of peak 
(R4-RS-CH3) activity 

(mi ns) 

Physiostigmine H CH3 H .1.ixlO-8 30 
(Salicylate) 

Miotine HCl H CH3 H 1.3x10-8 30 

RA6 HCl H . C2H5 H 4.0x10-7 120 

RA1S HCl H C3H7 n-propyl H 1.1x10-7 120 

RA14 HCl H C3HS allyl H 4.3x10-7 120 

RA13 HCl H C3H7 isopropyl H 1.2xl0-S 120 

RAS HCl H 94H9 n-butyl H 7.6x10-8 120 

RA12 H cyclohexyl H 9.3x10-8 120 

RAI0 HCl CH3 CH3 H 2.7x10-8 120 

RA7 HCl CH3 C2H5 H 1.3x10-6 90 

RAg HCl C2HS C2HS H 3.Sx10-5 30 

RAn HCl morpho 1'1 no H > 2x10-5 30 

RA4 HCl L-_CH3J~_~ ___ 
H 1.7x10-6 60 

---'" .-

Melting points of compounds (all in the hydrochlo~i~e 
form except for RA12 which is in the.free base form 
as it precipitated from the reaction mixture before 
addition of hydrogen phloride) are in degrees Centi

grade: RA6 167-170; RA1S 141-143; RA14 147-152; 
RA13 146-148; RA5 158-162; RA12 75-77; RA10 145; 
RA7 135-136; RAe 137-138; RAIl amorphous; RA4 148-149. 

Compound RAIl has an RF value of 0.59 in a system of 
95 parts of ethyl acetate and S·parts of 33% (w/w) 
dimethyl amine in ethanol. 

:::.../ 
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Table 2 

Anticholinesterase activity of compounds in mouse brain compared 
to that of physostigmine 

Compound Relative potency Relative potency % cholinesterase 
, to physostigmine to physostigmine inhibition 

after subcut. after oral 3 hours after 
(s.c.) administration s.c. 
admi ni stration administration 

Physo- 100 100 0 
stigmine 

Miotine 100 300 5 

RA6 11 19 35 

RA15 33 32 37 

RA14 15 22 35 

RAl3 2 5 -
RA5 36 29 30 

RAl2 13 17 37 

RAlO al 92 7 

RA7 25 5] 41 
, ' 

RAa 2 5 32 

RA4 13 29 25 

---_. 

- 112 -

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 112 of 372



10 

15 

. I 

.~ 

- 21 -

Table 3 

. -'-"--"'-'-. -,-., - .. - ...... _.- _._ ... _. __ .' . . . t 

118-6848 

Acute toxicity of carbamates. in mice 

- -
Compound LOs~ Degree of* Therapeutic LOSO oral 

vmo es/kg protection ratio 
s.c. afforded by LOSO/EOSO 

pretreatment s.c. LOSO s.c. 
with atropi ne 

. 
Physostigmine 3.0 3.0 '3.3 4.1 

Miotine 4.5 2:4 4.9 1.2 

RA6 96 2.6 11.9 2.1 

RA1S 31 4.1 11.1 4.5 

RA14 69 8.0 11.5 4.4 

RA13 65 4.5 1.6 1.1 

RA5 19 5.8 7.6 5.0 

RAlZ 42 3.8 5.8 3.6 

RAlO 14 5.0 12.7 9.7 

RA7 46 10.4 12.4 1.2 

RAe > S68 - > 10.0 -
RA4 7.2 4.9 10.0 1.7 

--
*Ratio of LOSO after pretreatment with atropine, sulphate.S mg/kg 

20 to LOSO of drug alone. 
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The data in Tables 1 and 2 demonstrate that somewhat larger 
quantities are· required of all the drugs of the RA series than of 
physostigmine to inhibit the enzyme acetylcholinester~se. 

However, a comparison of the data in Table 1 .with that in 

Table 2, shows that compounds RAS. RA6. RA1S. RA14. RAID. RA7 and 
RA8 are all relatively more active in vivo compared to physo
stigmine than one would expect from the;n vitro data. This 
greater in vivo potency is particularly marked when the drugs are 
administered orally. This relatively greater in vivo activity may 
be due to: 

a) greater chemical stability 

b) 

c) 

a slower metabol ic degradation or/and excretion 

a higher lipid solubility, ena91ing a greater proportion of 
the drug to gain access to the enzyme in the central nervous 
system 

d) more efficient absorption from gastro-intestlnal tract • 

For the purposes of their therapeutic application it is of little 
importance if one needs to give the drug (to human subjects) at a 
dose of 1 - 2 mg (physostigmine) or 2 - SO mg that may be 
required of the compounds of the RA series. What is important is 
the safety of the drugs and the presence and severity of side 
effects that may occur at therapeut ic doses. A COillnon ly-used 

measure of drug safety is the therapeutic index: or LDso/EDSO 

Dose to ki 11 50 % of animals 

Dose to cause the desired therapeutic effect 
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It is assumed that the therapeutic effect of these anticholin-
esterase agents results from an elevation of brain cholinergic 
activity. This in turn, should be related to the degree of 
inhibition of acetylcholinesterase. For the purpose of the compu
tation of the denominator of the therapeutic ratio, there is used 
the dose of drug that inhibits the activity of acetylcholinester
ase by 50 %. This is based on the observation by Thal et a1. 
(Ann. Neurology 13: 491, 1983) that the maximum improvement in 
short term memory obtained in a series of patients with 
Alzheimer's disease was achieved with a dose of physosti9mine 
which blocked the acetylcholinesterase in the cerebro-spinal 
fluid by 50 %. The numerator is th~ 'dose found to kill 50 % of 
the animals within 4 hours of a subcutaneous injection. 

The therapeutic ratios of compounds RA4, 5, 6, 7, 8, 10, 14 and 
l5' are all Significantly higher than of physostigmine (see 
Table 3). This indicates that all these compounds have a wider 
margin of safety than that of physostigmine. Moreover, these RA 
compounds do not produce any significant undesirable side effects 
such as defaecatiQn, lachrymation, fasciculations or tremor at 
the doses which inhibH the brain enzyme by 50 %, while the 
former 3 side effects are clearly evident when physostigmine is 
given at the appropriate dose (EDSO). 

The data in Table. 3 show that atropine can afford considerably . 
greater protection 4gainst the lethality of the derivatives RA4. 

5, 7, 10, 13 and 14, This is particularly important in the tr,eat
ment of drug overdose since the respiratory muscle paralysis 
which is not affected by atropine and which is the cause of death 
induced by excess drug administration in the presence of atropine 
cannot be satisfactorily reversed by specific antidotes. 
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The duration of significant brain enzyme inhibition (> 30 %) 
induced by physostigmine (E050 dose) is less than 2·hours. 
Compounds RA4. 5. 6. 7. 8.12. 14. 15 all act for.'more than 
3 hours at their respective EDSO doses and RA6 and RA7 still 
causes signif~cant inhibition (36 %) after 7 hours. Since none of 
these drugs caused noticeable side effects at the ED5D doses, an 
even longer duration of action may be aChieved by giving between 
50 and 100 % larger doses. The longer duration of action is a 
distinct advantage, particularly if the drugs are to be admi
nistered chronically to subjects suffering from neurological and 
behavioural conditions associated,with a deficit in cholinergic 
transmission in the central nervous ,system, e.g. Alzheimer's 
disease, tardive dyskinesias, Hunti~gdon's chorea, Down's 
syndrome and Friedrich's ataxia. 

The better the absorption of the drug after oral administration 
the more closely the L050 given by this route resembles that 
after subcutaneous injection. Table 3 shows that RA6, 13, 7 and 4 
are more efficiently absorbed from the gastro-intestinal tract 
than is physostigmine. The E050 of RA8 after oral administration 
is the same as that after S.C. injection, indicating a much 
better oral bioavailability than that of physostigmine. The 
higher oral bioavailability of these compounds may be a consi
derable advantage for their clinical use. 

RAlO. RA6. RA14 and RAl5 produce significant antagonism of the 
respiratory depressant effects of morphine in rabbits for periods 
lasting between 3 - 5 hours depending on the drug and the dose 
administered. The analgesic activity of morphine,is not reduced 
by the RA compounds. Muscle fasciculations are not evident at the 
doses of drugs administered. Physostigmine (0.1 - 0.2 mg/kg) 
antagonizes th,~ re.,;piralory depressant effect of morphine for 
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30 - 60 mins only and fascicu1ations' are marked at the higher 
dose. 

These findings show that the RA compounds may be given together 
with morphine to obtain adequate analgesia without significant 
degrees of respiratory depression. 

The most preferred compounds of the RA series are RA4, RA5, RA6, 
RA15, RA14, RA7 and RAa, all of which produce inhibition of brain 
acetylcholinesterase after parenteral administration of signifi
cantly longer duration than that ;nduced by physostigmine or 
miotine. These compolJnds also have ,a greater safety margin 

(therapeutic ratio) than physostigmine. RA4, 6, 7 and 8 also show 
better bioavailability after oral administration than physo
stigmine. In addition, the acute toxicity (lethality) induced by 
RA7 can be decreased more than lO-fo 1 d and that of RA14 more than 
a-fold by the antidote atropine, compared to only a 3-fold 
decrease for physostigrnine and miotine. 

The compounds of the invention are therefore useful for the 
treatment of senile dementia, Alzheimer's disease, Huntingdon's 
chorea, tardive dyskinesias, hyperkinesia. mania, acute confusion 
disorders, Down's syndrome and Friedrich's ataxia. 

For these indications, the exact dosage will of course ,vary 
depending upon the compound employed, mode of administration and 
treatment desired. The compounds may be administered by any 
conventional route, non-oral or preferably orally. 

In general, satisfactory results are obtained when administered 

at a daily dosage of from about 0.05 to 10 mg/kg animal body 
weight. For tile 1 arger mammals, an indicated total daily dosage 

~ "1 
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is in the range from about 0.5. to about 25 mg of the compound, 
conveniently administered in divided doses 2 to 4 times a day in 
unit dosage form containing for example from about 0.1 to about 
12 mg of the compound or in ~ustaine~ release form. 

The compounds may be administered in similar manner to known 
standards for use in these utilities. The suitable daily dosage 
for a particular compound will depend on a number of factors such 
as its relative potency of activity. 

The compounds according to the invention may be admini.stered in 
free base form or as a pharmaceuti~ally acceptable acid addition 
salt. Such salts may be prepared in conventional manner and 
exhibit the same order of activity as the free forms. 

It will be evident to those skilled in the art that the invention 
is not limited to the details of the. foregoing illustrative 
embodiments and examples and that the present invention may be 
embodied in other specific forms without departing from the 
essential attributes thereof, and it is, therefore, desired that 
the present embodiments and examples be considered in all 
respects as illustrative and not restrictive, reference.being 
made to the appended claims, rather than to the foregoing 
description. and all changes which come with the meaning and 
range of equivalency of the claims are, therefore, intended to be 
embraced therein. 
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A pharmaceutical composition adapted 
esterase activity in the central 
compound of formula I 

wherein 

Rl 
R2 is hydrogen, met 

118-6848 

/ 
produce anticholin-

Rl and RZ together w th the nitrogen to which they are 
attached form a orpholino or piperidino radical, 

R3 
R4 and RS are the same or different and each is a lower 

alkyl, and th dialkylaminoalkyl group is tn the meta, 

or a pharmacol glcally acceptable salt thereof and a phys1o

logically ac ptable carrier therefor. 
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/ 
2. A method of treating a subject from senile 

dementia, Alzheimer's disease. Hunting on's chorea, tardive 
dys·kinesias, hyperkinesia, mania. acu confusion disorders, 
Friedrich's ataxia and. Down's syndro • which comprises 
administering a therapeutically effe lve amount of a 
compound of formula I 

wherein 
Rl is hydrogen. lower alky • cyclohexyl, allyl or benzyl, 
R2 is hydrogen, methyl, e yl or propyl, or 
Rl and R2 together with e nitrogen to .which·they are 

attached form a morp lino or piperidino radical. 

R3 
R4 and RS are the sam or different ,and each is a lower 

alkyl, and the di kylaminoalkyl group is in the meta, 

or a pharmacologic salt thereof. 
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/ 
3. A phenylcarbamate of formu 

I I 

wherein 
Rl is hydrogen, lower alky , cyclohexyl, allyl or benzyl, 
R2 is hydrogen, methyl propyl, or 
Rl and RZ together wit ten rogen to which they are 

ortho or 

and each is a lower 
group is in the meta, 

thereof, provided 
that for compounds w erein R4 and RS are both methyl and 
having the dialkyl ino group in the meta position, when R2 
is methyl and R3 i hydrogen, Rl is neither hydrogen nor 
methyl, and when 2 and R3 are methyl; Rl is not hydrogen, , 
and for compoun wherei n R4 and RS. are both methy 1 and 
having the dia ylamino group in the ortho or para posit'ion 
when Rl and R are both hydrogen RZ is not methyl. 
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4. A compound of claiml,.:'1herein th dialkylaminoa1kylgroup is 
in meta position and R4 and RS e both methyl. 

5. A compound pf claim~hich is -ethyl-3-[1-(dimethy1amino)
ethy1)pheny1 carbamate or a ph ,macologically acceptable 
salt thereof. 

6. A compound of c 1 ai m.J..:t£t1i ch N-propyl-3[1-(dimethylamino)-
ethyl)phenyl carb&nate or a armacologicallyacceptable 
salt thereof. 

7. A compound of claim~hic i~'N-ethyl, N-methyl-3[l-(di
methylamino)ethyl )phenyl c rbamate or a pharmacologically 

acceptable salt thereof. 

8. A compound of claim 3 w is N,N-diethyl-3[1-(dimethyl--amino)ethyl)phenyl car te or a pharmacologically 
acceptable salt there . 

9. A compound of claim 
amino)ethyl)phenyl 

is N-cyclohexyl-3[l-(dimethy1-
te or a pharmacologically 

10. A compound of c1 im 3 which is N-'allyl-3[l-(dimethylamino)
ethyl)phenyl ca bam-;t; or'a pharmacologically acceptable 
so1t thereof. 

11. A compound of. claim 3 which ,is, N-butyl-3[l-(dilJ!ethylamino)--carbamate or a pharmacologically acceptable 
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12. A compound of claim 
methylamino)ethyl]p 

13. A compound of cla 
methyl amino); 

_. _._---------;--, 

- 31 - 118-6848 

hich is N-methyl.N-propyl-3(l-di
carbamate or a pharmacologically 

is N-methyl. N-ethyl-3(1-dl
a pharmacologi-
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PHENYL CARBAMATES 
---,-----
~tract of the disclosure 

" 

- 32 -

Phenyl carbamates of thegenera'l formul a 

- 118-6848 

wherein Rl to RS are as defined in the claims, are useful as 
pharmaceuticals. 

3700/WY/ER 
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"', ~ ... 

Attorney's Case No. 118-6848 

As 

ECLARATION AND POWER OF ATTORNEY 
, ORIGINAL APPLICATION 

My residence, post office address and citizenship are as 
s ta ted be low nex t to my name. 

I believe I am the original, fir"tnd joint inventor of the 
subject matter which is claimed an for which a patent is 
sought on the invention entitled HENYL CARBAMATES the 
specification of which is ' 

[J is attached hereto 

[!] was filed on March 3, 1986 as 
Application s~e~rTi7a~1~N~o~.~~-8~3~5~46~6~'------------- and 

I hereby 
contents 
claims. 

was amended on --------------------------------
state that I have teviewed and understand the 
of the above-identified specification, including the 

~/acknOWledge the duty to disclose information which is 
material to the examination of this application in accordance 
with Title 37, Code of Federal Regulations, Sl.56(a).' 

I hereby claim foreign' priority benefits under Title 35, 
United States Code, Sl19 of any foreign application(s) for 
patent or inventor's certificate listed below and have also 
identified below any foreign applications for patent or 
inventor's certificate having a filing date before that of 
the application on which priority is claimed: 

Priority 
Prior Foreign Applica tion (s) Claimed 

74497 Israe1 March 5, 1985 0 0 
(Number) (Country) (Day/Month/Year Filed) Yes No 

0 0 
(Number) (Country) (Day/Month/Year Filed) Yes No 

I hereby claim the benefit under Title 35, United States 
Code, 5120 of any United States application(s) listed below 
and, insofar as ehe subject maeter of each of the claims of 
this application is not disclosed to the prior United States 
application in the manner prbvided by the first paragraph of 
Title 35, United States Cod~, §112, 1 acknowledge the duty to 

',-~" '-,'-, -~~,..,.' 
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disclose material information as defined in Title 37, Code of 
Federal Regulations, Sl.56(a) which occurred between the 
Eiling date of the prior application and the national or PCT 
international filing date of.this application: 

(Application Serial No.) (Filing Date) (Status) (Patent, 
pending, abandoned) 

(Application Serial ·No.) (Filing Date) (Status) (Patent, 
pending, abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are· true and that all statements made on 
information and belief are believed to be true; and further 
that willful false statements and the like so ma.de are 
punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent jssued thereon. 

POWER OF ATTORNEY: As a named inventor, I hereby appoint 
Ronald G. Goebel (Registration No. 26,895), Bruce M. Collins 
(Registration No. 20,066) and William C. Long (Registration 
No. 18,545) to prosecute this application and transact ·all 
business in the Patent and Trademark Office connected 
threwith. 

SEND CORRESPONDENCE TO: 

Ronald G. Goebel, Esq. 
MATHEWS, WOODBRIDGE, GOEBEL, 
PUGH & COLLINS P.A. 
22 Park Place; P.O. Box ll2-M 
Morristown, New Jersey 07960 

Full name of first inventor: 

Inventors Signature 

Date: May 8th, 1986. 

DIRECT TELEPHONE CALLS TO: 

Ronald G. Goebel, Esq. 
(201) 267-3444 

Residence: Jerusalem., Israel .-l1J< 
Citizenship: Israel 

Post Office Address: 9 Herzog Str., Jerusalem, Israel 

-2-
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Ilil 
Full name of second joint inventor:~/~~Wael Chore v 

.7:.c4a-.( c;t;;cr.C Inventors Signature 

Date: May 8th, 1986 

Residence:' Jerusalem, Israel J if.: 
Citizenship: Israel 

Post Office Address: 135/4 Feinstein Str., Jerusalem, Israel 

. 'I') Pl 
Full name of third joint inve~: ~ ~ 

Inventors Signature ~-v ~L, 
Date: May 8th. 1986. 

Residence: Jerusalem, Israel ;l.ll 
Citizenship: Israel 

Post Office Address: 2 Shahal Str., Jerusalem, Israel 

-3-
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Docket No. 469-102-/ 

Anticipated Classification 
of this application: 

Class 560 Subclass 136 

prior Application: 06/835,466 

Examiner: Michael C. Shippen 

Art Unit: 126 

THE COMMISSIONER OF PATENTS AND TRADEMARKS 
washington, D. C. 20231 

Sir: This is a request for filing a 

[X] Continuation 

[] Divisional 
application under 37 CFR 1.60, of pending 

prior application serial no. _________ , filed on ____________ __ 

for 

of 

1. [X] Enclosed is a copy of the prior application, including 
the oath or declaration as originally filed and an affidavit or 
declaration verifying it as a true copy. (See S and Sa for 
drawing requirements.) 

2. [) 

3. [X) 

Prepare a copy of the prior application. 

The filing fee is calculated below: 

CLAIMS AS FILED IN THE PRIOR APPLICATION, LESS ANY CLAIMS 
CANCELL ED BY AMENDMENT BEL OW 

For Number 
filed 

Total Claims 10-20 = 
Independent Claims 4-3 

Total filing fee 

Number 
extra 

0 x 
1 x 

Rate Basic Fee 
$340.00 

$10.00 - 0 
$34.00 = 34.00 

= $374.00 
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----_.- ._-.. _._ ..... _._ .. _-_ ... _. __ . __ ..•. _-_ .... -. --.-....... _.-

".- " 

4. [] The Commissioner is hereby authorized to charge any 
fees which may be required, or credit any overpayment to Account 
No. • A duplicate copy of this sheet is enclosed. 

5. [X] A check in the amount of $374.00 is enclosed. 

6. [] Cancel in this application original claims 

of the prior art application before calculating the 
filing fee. (At least one original independent claim must be 
retained for filing purposes.) 

7. Ex] 
line the sentence: -
of application serial no 

8. [J Transfer t prior application to 
this application and aband.on said prior application as of the 
filing date accorded this application. A duplicate copy of this 
sheet is enclosed for filing in the prior application file. (May 
only be used if signed by person authorized by 1.138 and before 
payment of base issue fee.) 

8a. [ J New formal drawings are enclosed. 

ab. [X] Priority.of application serial no. 74497 filed 
on March 5, .1985 in Irael is claimed under 35 U. S . C. 119. 

[J The certified copy has been filed in prior application 
serial no. , filed 

9. [] The prior application is assigned of record to 
and the assignment is recorded. in the U. S. 

Patent and Trademark Office at reel 
, Frame[s] 

10. [X] The power of attorney in 3,7or application is to: 

Richard T •. Laughlin, Reg. No. 17,264. 

a. [X] The power appears in the original 
papers in the prior application 
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b. [ ] 

c. [X] 

Since the power does not appear 
in the original papers, a copy of 
the power in the prior application 
is enclosed. 

Address all future communications 
to: 

~~Richard T. Laughlin, Esq. 
~'fhAUGHJ. IN, MARKENSOHN, LAGAN! " PEGG 
71/129 Headquarters Plaza 
,.,~orristown, New Jersey 07960 

11. [x] A preliminary amendment is enclosed. (Claims added by 
this amendment have been properlY numbered consecutively 
beginning with the number next following the highest numbered 
original claim in the.prior application. 

12. [] I hereby verify that the attached papers are a true 
copy of the prior application serial no. 

as originally filed on 

The undersigned declares further that all statements made herein 
of his or her own knowledge are true and that all statements made 
on information and belief are believed to be true! and further 
that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
Uni ted States code and that such willful false statements may 
jeopardize the validity of the application of any patent pending 

thereoo. 0 ( 
Dated, ~ ... IJ. "" ~ _ ~ , Attor~ey of Ree 

Reg. No. 17,264 
Telephone (201) 539-0080 
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TIlE UNITED STATES P1\TENT AND TRI\DEr11\R1< O/:"ncr. 

M,.W. Rosin, et a1. 

SERI1\l NUMUER I / IS, 'lSI 
FILED: 

GROUP 1\R'!' UN!'!': 126 

EXAMINER: M. Shippen 

FORI PHENYL CARDM1\TES 

AMENDMEN'r 

J1ollo~able COllunissioller of Patents anu 'l'r.auemar.ks 
Washington, D.C. 20231 

Sir: 

Please amend the above-idenUded application as follows: ,--
Cancel all of the claims allu sUbstitute the following 

claimsl 

14. 1\ phenylcarbamate of formula 

where III . 

Rl 
HZ 
Hl 

1\3 

U Form a 1II0rJlholillO or pl.peridillo radical, 

Htl clllU 5 are the saUle or different alld each is d lower 

kyl, .lIlU the dialkylalllinoalkyl grollp Is III the Illula, 
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15. 

16. 

17. 

18. 

21. 

and pharmacologically acceptable sa ts thereul; Iwovided 

that for compounds wherein R4 and 5 are both metl)yl and 
having the ulalkylamlno group In Ie meta posHlon~ 11hen IlZ 

Is methyl and RJ Is hyd,"ogen. Rl Is neither hydrogen no'" 

melhyl. and when ttz and It3 arc, ethyl, III Is not hydru!lell. 

alllJ for compounds wherein It4d' d 115 are lJolh lIIethyi and 
having lhe dialkylamillo group'ln the orlho or para posltiul! 

when III and 1t3 are llOth hydr. gen IlZ Is not methyl. 

A compound of 

group is in 
methyl. 
A compound 0 

( dimethylcunino 

pharmacologic 

14 wherein the dialkylaminoalkyl 

pOl!lition and R4 and RS ar.e both 

which is N-etilyl-J-[l

car.bamate or a 

sal t thereof. 

is N-propyl-3[1-

pharmacolo ically acceptab e salt thereof. 

T\ compound of claim l~ ~ch is N-ethyl, N-methyl-J[l
(dimethYlamino)ethYl]~I~ 1 carbamate or a 
pharmacologically ace ptable salt l:.hereof. 

T\ compound of claim which is N,N-diethyl-J(l-

(dimethylamino)ethy 

pharmacologically ceptable salt thereof. 

acceptable 

/'. compound 0 

dimethylam 
pharmacolog 

14 which is N-butyl-3[1-(dimel:.hy

or a pllaracologically 

thereof. 
im J which is N-methyl, N-propyl-3[1-

ylJphenyl carbamate or a 

22. /'. compound of claim'3 which is N-methyl, N-:ethyl-J[l

dimethyl ino)isopropyl]phenyl carbamate or a 
pharmac ogica11y acceptable salt thereof. 

(Re .. dHeu) , N-cy ohexyl-3[l;-(dimethylamino) ethylJ 

phenyl carb e and pharmacologically acceptable salts 

{-R,!!W'lmztl;!'IJ>J~r1-allyl-3 [1- (dimethylamino) ethyl Jphenyl 

and pharmacologicall~ acceptable salts 

- 132-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 132 of 372



25. 

, '-~'" 

-, "---_._- . ---- - -'- -. .. 

A method of treating a subject from senile 

dementia, Alzheimer's disease, ~untingdon's chore~, tardive 

dyskinesias, hyperkinesia, Ina a, acute confusion. disorders, 

Friedrich's ataxia and Down' syndrome, which comprises 

administering a therapeutic Iy effective amount ofa 
compound of formula 

wherein 

Rl lower alkyl, cyclohexyl, allyl or benzyl, 
RZ methyl, ethyl or propyl, or 

III and RZ tog her ~.lth the nitrogen to which they are 

attached fJ rm a morpholino or piperidino radical, 

R3 is hydro en or lcwer alkyl, 

R4. and R5 re the same or d lfferent ,and each is a lower 

alkyl t and the dialkylaminoalkyl group is in the meta, 

or a salt thereof. 
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._-------_._- ---' -_._-------

REMARKS 

New claims 14 to 25 are presented. Claims 23 and 24 are 

identical to claims 9 and 10 which were allowed in the parent 

application. 

submitted, 

laughlin, Markensohn, lagani & Pegg 
129 Headquarters Plaza 
Morristown,. New Jersey 07960 
(201) 539-0080 
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· . 

CERTIFICATION 

"This is to certify that the attached copy is a true copy of 

united States Patent Application 06/835,466 entitled PHENYL 

CARBAMATES and Declaration and Power of Attorney has originally 

been filed in the United States Patent and Trademark Office on 

March 3, 1986. 

Dated: April 20, 1988 

Michelle Lopa 
Notary Public Of New Jersey 
My Commission expires February 9, 1990 

WJODILU ta'A 
A NCUIT l'ab1Ic of New y.., 

ill Oxnmlp!go J!:r:pIleIl'cb. 9. 1990 
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UNITED STATES DEPARTMENT OF COMMERCE 
PBtent Ind Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

WasoIOgton, 0 C. 20231 

SERIAL NUMBER FIRST NAMED APPLICANT 

07/185,451 ROSIN 

rRtCHAFm T + LAUGHL,IN 
LAUGHLIN, MARt(ENSOHN, LAGAN I & PEGG 
129 HEADQUARTERS PLAZA 
M(lf~fU:STDWN, Nd 07960 

Thl, it • communicltion from 'M e •• miner in chlrQie .of your applh:ltlon. 

COMMISSIONER OF PATENTS AND TRADEMARKS 

ATTORNEY DOCKET NO. 

M 469-102-1 

EXAMINER 

SHIPPEN,M 

ART UNIT I PAPER NUMBER 

lU> t./ 
o ... n ...... ILED: 

10/11/88 

~ThiS :PPIiCatiOn has been uamined ~ROSponsivO to communication Iiled on y/"2 S7~ sf" ~ThiS action is maQ 
A shortened statutory period lor response to ~iS action is set to uPire--3onth(s). ==----::days Irom tho date 01 this lettor. . 

Flilure to respond within the period lor response will cause the application to become abandoned. 35 U.S.C. 133 

P~ I THE FOLLOWING ATTACK~ENT\S) ARE PART OF THIS ACTION: 
1. ~ Notice 01 Relerences Cited by E.amlner. PT0-892. 2. 0 Notice re Patent Drawine. PTO.g48. 

3. b Notice 01 Art Cited by Applicant. PTO·1449 4. 0 Notice 01 Informal Patent Application. Form PTO·1S2 

5. 0 Inlormation on How to Effect Drawing Changes, PTO·1474 6. 0 

PIIt \I SU ... ARY Of "CTION 

1. 1'1 Clalms ___ t-J_'1-L--_ .... k"--"'..;"'--_____________ _ are pending in the application. 

Of the above, c I. ims 
______________________ are withdrawn from consideration. 

2. 0 Claims 
_______________________________ have been cancelled. 

3. I(§ Claims :;. 3 -t-].- tf 
4- ~ Claims ftd-z z..~"'2...S 

I 

a re a 1 lowed. 

____ -+_.s-_ ...... -""-..!..->::::.. ...... ________________ are rejected. 

50 0 Claims are objected to. 

5, 0 Claims 
_________________________ are subject to restriction or eiection requirement. 

7. 0 This application has been filed with informal drawines which are acceptable for examination purposes until such tlmo as allowable subject 

mltter is indicated. 

•. 0 Allowable subject mattei' havinR been indicated, formal drawinR~ are required In response to this Office action. 

,. O"~ conected or $ub:stltute dr.wlr.p ha~ been received 00 __________ These drawln&s are 0 acceptable; 

o not acceptable (see .. planat1011). 

10. 0 The 0 proposed drawine correction and/or the 0 proposed additional or substitute sheet(s) of drawings, filed Of! ------

has (have) tleen 0 approved by the examiner. 0 disapproved by the examiner (see explanation). 

11. 0 The proposed drawing correction, filed , has been 0 approved. 0 disapproved (see explanation). However, 

the Patent and Trademark Office no longer makes drawina changes. It is now applicant's responsibility to ensure that the drawings are 

corrected. Correctionsldl1iT be effected in accordance with the instructions set forth on the att .. had lett£r "INFORMATION ON HOW TO 

EFfECT DRAWING CHANGES", PTO·1474. 

12. ~ Acknowledgment is made of the claim for priority under 35 U.S.C. 119. The certified copy has '0 been received J!fJnot been re~eived 

o been liIed In parent application, serial no. ; filed on ----------------

13. 0 Since this application appears \0 be in condition 'or allowance except for formal malters, prosecution as to the merits is closed in 

accordance with the practice under E. parte Quayle, 1935 C.O. 11; 453 C.G. 213. 

14. 0 Olher 
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Serial No. 185451 -2-

Art Unit 126 

The following is a quotation of 35 U.S.C. 103 which 
forms the basis for all obviousness rejections set forth 
in this Office action: 

A patent may not be obtained though the invention 
is not identically disclosed or described as set 
forth in section 102 of this title, if the 
differences between the subject matter sought to be 
patented and the prior art are such that the 
subject ~tter as a whole would have been obvious 
at the time the. invention was made to a person 
having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not 
be negatived by the manner in which the invention 
was made. 

Subject matter developed by another person, which 
qualifies as prior art only under subsection (f) 
and (g) of section 102 of this title, shall not 
preclUde patentability under this section where the 
subject matter and the claimed invention were, at 
the time the invention was made, owned by the same 
person or subject to an obligation of assignment to 
the same person. . 

Claims 14 -22 are rejected under 35 U.S.C. 103 as 

being unpatentable over Aesch1imann (USP 1,905,990), 

Meltzer, Lange or Berry. 

The Aeschlimann reference generically teaches the 

claimed compounds rendering them obvious. The 

references discloses homologous and/or isomeric 

compounds that are so structurally similar that ~ 0"'-(' 

would expect them to pos~ess a community of properties 

in common. Note the product of example 2 of Aeschlimann 

has a "dialkylaminoalkyl- group which is an adjacent 

homologue to the compounds instantly claimed. As to 

advantages of the prior art compounds, there is no~ 

evidence of the instant compounds possessing unexpected 

properties over the compounds of'Aeschlimann (USP 

1,905,990), note In re Boch, 166 USPQ 406. The fact 

that Meltzer does not teach "treating patients is of no 

moment, In re Hoch , supra. 
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Serial No. 185451 

Art Unit 126 

-3-

The fact that compound 37 of Lange may not be the most 

preferred agent disclosed is. of no moment, Ilea 1ft ~e 

~, see In re Mills, 176 USPQ 196. Assertions that 

the prior art does not suggest structural changes is of~O 

moment because one of ordinary skill in the art would 
s . 

recognize the obvio~ness of homologous or isomeric 

compounds without the reference suggesting such changes. 
,,, . 

Claim 25~rejected under 35 U.S.C. 103 as being 

unpatentable over Berry and Aeschlimann (USP 1,905,990) 

optionally in view of Aeschlimann (USP 2,493,710). 

Berry ana Aeschlimann (USP 1,905,990) teach that it 

is known that the compounds possess~ 

anticholinesterase act~vity. Applicants admit that it 

is known to use anticholinesterase agents in the 

treatment of the recited disorders, see lines 12-16 of 

page ~; lines 16-18 of page 2; and lines 16-22 of page 5 

of the specification. Accordingly, it is considered 

obvious to use these known anticholinesterase agents for 

the treatment of the recited disorders. Aeschlimann 

(USP 2,493,170) is cited to show that the various Rl and 

R2 of the instant cla~ms are recognized to be 

functionally equivalent in analogo~s compounds rendering 

such a modification of the primary reference compounds 

obvious. 

Claims 23 and'24 are allowed. 

It unclear what is meant by "(Rewritten)" in claims 

23 and 24. It is suggested that such be deleted from 

the claims. 
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Serial No. 185451 -4-

Art Unit 126 

The r~ining references are cited as of, interest. 

This is a continuation of applicant's earlier 

application S.N. 835,466. All rejected claims are drawn 

to the same invention 'claimed in the earlier application 

and could have been finally rejected on tbe grounds or 

art of record in the next Office action if they bad been 

entered in the earlier application. Accordingly, THIS 

ACTION IS MADE FINAL even though it is a first action in 

this case. See MPEP 706.07(b). 

Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). The practice of 
automatically extending the shortened statutory period 
an additional month upon the filing of a timely first 
response to a final rejection has been discontinued by 
the Office. See 1021 TMOG 35. 

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS 
FINAL ACTION IS SET TO EXPIRE THREE MONTHS FROM THE DATE 
OF THIS ACTION. IN THE EVENT A FIRST RESPONSE IS FILED 
WITHIN TWO MONTHS OF THE MAILING DATE OF THIS FINAL 
ACTION AND THE ADVISORY ACTION IS NOT MAILED UNTIL AFTER 
THE END OF THE THREE-MONTH SHORTENED STATUTORY PERIOD, 
THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE ON THE 
DATE THE ADVISORY ACTION IS MAILED, AND ANY EXTENSION 
FEE PQRSUANT TO 37 CFR 1.136(a) WILL BE CALCULATED FROM 
THE MAILING DATE OF THE ADVISORY ACTION. IN NO BVBNT 
WILL THE STATUTORY PERIOD FOR RESPONSE EXPIRB LATBR THAN 
SIX MONTHS FROM THE DATE OF THIS FINAL ACTION. 

Any inquiry concerning this communicatioc or 
earlier communications ftom the examiner should be 
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Inhibition of Activated Factors II, VII, IX, an\f X by 
Synthetic Organic Compounds Directed against the 
Active-Site Seryl Residue! 

I.A. v.d. Woerd-de Lange, M.e.E. van Dam-Mieras, H.C. Hemker 
Department of Biochemistry, Stat. University of Limburg, Maastricht, 
The Netherlands 

Key Words. Thrombin· Factor VII, . Factor IX, . Factor X, . Inhibition· Organic 
compounds 

Abstract. A seri.s of 53 organic chemicals belonging to the groups of organic phos
phates, sulfonyl derivative~ and carbamates were screened for their activity against the 
coagulation factors Il, (thrombin), VII .. IX, and X,. Relatively specific inhibitors for the 
factors II" VII, and X, were found. 

Introduction 

In the past decade, much progress bas been made in the characteriz~
tion of the molecular processes underlying blood coagulation (table I). The 
activation reactions occurring in the coagulation pathways are highly spe
cific, limited proteolysis reactions; the activated coagulation factors with 
the exception of factors V. and VIII. belong to the class of the serine pro
teases. When comparing the amino acid sequences around the active.site 
serine residues of the coagulation factors with those of the' pancreatic 
enzymes chymotrypsin, trypsin and elastase, it can be seen that a high 
degree o(sequence homology exists among these proteins [4J. Furthermore, 
thrombin and factor X. contain histidine and asparagin residues in posi
tions corresponding with the active-site histidine and asparagin residues 
present in trypsin and chymotrypsin. In the case ofthrombin and factor X .. 

I This work has been described in full detail in the PhD thesis of the first author 
(Leyden Univel'$ity. 1976). 
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Table I. A survey oftbe coagulation factors with proteolytic activity 

Coagulation Specifications onhe zymogen molecule 
factor 

Activalion 

XII 

XI 

IX 

VII 

X 

II 

.. -
g.~ 
< .. 
~::J"b.:--' 

bovine factor XII: sinsle-cl1ain s1ycoprotein. molecular 
weight'(MW) 74,000; preliminary amino acid sequence 
data by Fujilwwa et al. [7, 9); 

. human factor XII: sinsle-cl1ain s1ycoprotein, MW 76.000 
(10) 

bovine f'ac:tor XI: slycoproteln containing two similar 
disulfide-linked polypeptide chains, MW 124,000 (19); 

. human factor XI: glycoprotein, containin, two identical 
disulfide·linked polypeptide chains; partial amino acid 
sequence known [2,22) . 

bovine faCforlX: sinsle-cltain s1ycoprotein, MW 55,400; 
amino acid sequence nearing completion [391; 
human r,c(orlx: singlc-chain s1ycoprotein; MW 57,000; 
amino acid sequence nearly identical to that of bovine fac
tor IX 135J 

bovine factor VII: singlc-cbain glycoprotein, MW 45,500 
(18,.33,34) 

bovine factor X: lwo-cl.ain a1ycoprotein, MW 55,000; 
ami~ acid seciucnce completely known [6, 8, 15, 40]; 
human factor X: two-chain clycoprotein, MW 58,900 [35) 

bovine rletor II: sinaJe-chain s1ycoprotein, MW 70,000; 
amino acid sequence completely known (24); 
human foetor II: sinslc-chain s1ycoprotein, MW 70,000; 
amino acid sequence 81;"05\ elUcidated [3, 38) 

by plasma kallikrein by a single proteolytic arg-val cleavage, 
leading to a disulfide-linked two-chain enzyme; the in vivo 
initiation of the activation is not yet understood 

by factor XII •• in both chains a new N-::tenninal lie residue is 
CTe3led; factor XI. is a disulfide-linked four-chain molecule 

by factor XI. (+Ca++) in a two--step reaction; in the Orst step 
an arg·ala bond is cleaved, leading to a disulfide-linked two
chain molecule, next an activation peptide is removed from 
the heavy chain by'arg-val cleavage 

by arg.ile cleavage; the in vivo ,initiation of the activation is 
not clear 

by tenase complex (IX .. VII/~ Ca~, phospholipids) through 
arg-ile cleavage in the N·terminal region, releasing a 9,000-
dalton fragment 

by prothrombinasc complex (X .. V .. Ca!', phospholipids) in 
a two-step reaction; in the first step an arg·thr bond is 
cleaved; the second arg-ile cleavage yields the two-chain 
disulfide-linked thrombin molecule with MW 37,000 
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the amino acid sequence of the active-site-bearing chain shows about 40-
45% sequence homology with trypsin. These data strongly suggest a close 
analogy between the coagulation factors and the pancreatic enzymes with 
respect to the activation of the zymogen and the catalytic mechanism of the 
active enzyme. Most likely, the substrate-binding pocket of the coagulation 
proteases will resemble that of trypsin because all coagulation proteases are 
specific towards basic amino acids (table I). 

, The main differences between the coagulation factors and the digestive 
enzymes are the presence of a second protein chain in the coagulation fac
tors not involved in the catalytic reaction per se and, perhaps as a conse
quence of the occurrence of this additional protein part, the higher substrate 
specificity of the coagulation factors. 

Of course, the tertiary structure of the coagulation factors can only be 
proven by crystallographic studies of these enzymes and their (natural) sub
strates, but valuable information can be obtained from work with model 
substrates. In these studies, small changes in the substrate structure can be 
introduced, and the effects on the enzyme-substrate interaction brought 
about by these small changes can give useful information about the sub
strate-binding site and the catalytic site of the enzymes. The same holds true 
for inhibitors. 

, The aim of the work presented here was to find specific inhibitors for 
the different coagulation factors. The availability of such specific inhibitors 
would be useful for the study of the mechanism of blood coagulation and for 
the chemical determination of the coagulation factors. The stereochemistry 
of the specific inhibitors could contribute to our knowledge of the structure 
of the active site of the coagulation factors, and ,fmally, the specific inhibi
tors might possibly be used theraPeutically. In the experiments described 
here, the inhibitory capacity towards the activated coagulation factors was 
checked for a series of organic compounds belonging to the organic phos
phates, the sulfanyl derivatives and the carbamates. Other groups have used 
the same approach, but the families of inhibitors investigated here have, to 
our knowledge, not been screened before [13, 16,30,3)]. 

Materials and Methods 

Isolation and Purification 0/ the Factors ll. Vll. IX, and X, [sec also 40J 
As starting material, a coagulation factor concentrate containing the ractors II, VII, 

IX, and X was prepared according to Swan [37J. The coagulation factor concentrate was 
activated with thromboplastin and Ca2.; the activated coagulation factors were separated 

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 145 of 372



v.d. Woerd-de Lange/van Dam-MierasIHemker 318 

by cnromatography on a Whatman DE 32 column. (For the factors II, and VII. the best 
results were obtained when the isolation was canied out at 4 • C; for factor X, the best 
results were obtained when the isolation occurred at room temperature.) It wu not possible 
to obtain factor IX. by this procedure, presumably because the starting material did not 
contain a sufficient amount ofthi. facto;. However, when the coasuIation factor concen. 
trate was activated with contact product, a factor IX. preparation could be obtained. This 
preparation always contained factor XI, (from tne contact product) and wu only used in 
preliminary experiments. It was also possible to isolate a factor VlI. -IX, - X, concentrate 
from serum and to isolate the factors VII, and X, from this concentrate by chromatography 
on Sephadex G·IOO. . 

No attempt was made to obtain preparations that contained clottinll factors that could 
be considered pure by the usual physicochemical criteria. Preparations that contained one 
coagulation factor in excess and no or trace activities of the others were considered suffi· 
ciently pure for our pUrPOses. This is because the inhibitors are added in large molar exces~ 
anyhow, and the tests employed are sufficiently specific not to be influenced by trace 
amounts o( inhibited or uninhibited coagulation factors other than the one under investi· 
gation. 

Coagularlon Factor Reagents 
These reagents were prepared according to Koller ot aI. [20] and Laeliger and Koller 

[23] (factor 11); according to Borchgrevink et al. [I] (factor V); according to Hemker et al. 
[12] (factors VII and X); according to Denson [5] (factor VIlIX reagent). The factor VIII 
and (actor IX reagents were obtained from a patient with a severe deficiency of the respec· 
tive coa,ulation factor « I % activity) (440 ml blood collected in a siliconized glass vessel 
containing 60 ml ACD solution; storage at -20 • C). Factor XI reagent was obtained from 
c~n&enital ractor XI deficient plasma. 

. Thromboplastin was prepared from human brain according to Owren and Aas [32]. 
Contact product was prepared according to Niewiarowski et aI. [29]. 

Determinarlon of Coagula/ion' Factors 
For the estimation of the factors II, V, VII and X, one-staae estimations were carried 

out as described by van der Me., et al. [26]; the factors VIIl and IX were estimated accord
inc to Vel/kamp et a1. [42]: factor XI was estimated according to Horowitz et a1. [14]. 

De/trminallon of/he ActiVaied Coagulation Factors 
Factor II, wu dotermined according to Hemker el a1. [1\1; CactorVII, in the same . 

system as factor VII [26] but with phospholipids instead of thromboplastin; the fie. 
tors VIII. and IX, in the same systems as.used for factors VIII and IX (42) except that no 
kaolin wu added to the test system and the incubation time of sample and rcacenl prior to 
recaJciJ\cation wu I min instead of 30 min; IlIctOr X, was clctermined In • one·stage test 
with a factor VII and X deficient reaaent and phospholipid [26). 

Inhibitors were the same as described by M~ [27] and Moyers et al: [28]. 

Inhibition Experiments 
The coagulation factor (concentration about 10"-10-' molll) was incubated with the 

inhibitor (concentration about 10-'-10" molll) at pH 7.4, 37 'C, in siliconized glass or in 
plastic during 30 min (the concentrations of the coagulation factors were: thrombin, 
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Inhibition of Activated Ootting factors 319 

12.5 NIH Ulml; factor VII .. 0.4-0.6 Ulml; factor IX .. 0.15-0.25 U/ml; factor X .. 0.5-
0.75 U/ml; the fin.l inhibitor concentration is Jiven in tables II-V. Irthere was no or only a 
slight Inhibition aner 30 min, the enzymatic activity was tested again. aner I, 2, 3 or, 
sometimes, 18 h. 

All chemical, were p .•. grade from Merck. 
Protein conc:cntrations were dete(Tllined by measuring En, .... il) • Zeiss PM Q 11 

spectrophotometer. It was assumed thai for prothrombin andlthrombin, 1 extinction unit 
at 280 nm cOrre5ppnds with 1.6 mg proteinlml (17, 37J and for all other protein mixtures 
with I mg protein/mt (36]. . 

for a num~r of compounds the nuclear magnetic resonance (NMR) spectra were 
recorded in a Jeol PS 100 NMR apparatus; sweep time 250 s, sweep width 1,080 Hz 
(X 0.Ql ppm). The organic compounds were dissolved in CDC!,; with the compounds 
No. I. 7, 13, and 30, a little deuterated aceton was added. 

Results and Discussion 

Within a series of related inhibitors that are all able to react with an 
active-site serine residue, the actual course of the reaction is determined by 
the stereochemistry of the enzyme around ·the active-site residue [21]. 
Therefore, it can be expected that the differences between the coagulation 
factors will be reflected in their susceptibility towards related inhibiiors 
with varying chemical structure. As far as small substrates are considered, 
this is the same phenomenon that accounts for substrate specificity. For this 
reason, the interaction ~f series of serine esterase inhibitors with the fac
tors II., VII., IX., and X. has been investigated. 

The evaluation of the kinetic constants of the inhibition process was 
based on the following general scheme for the reaction of serine proteases 
with irreversible inhibitors. 

For this situation the steady-state approximation yields 

~= k., «(E) [1]- K.; [E .1]) = 0 
dl 

with 

K.; k_, + k., 
".--k.-,-

- . . 
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o 100 
Tim!,S 

500 1,000 

Fig. 1. Time course of the inhibition of thrombin by dinitrophenyl-benzyl-phosphate 
in the following concentrations: 0 ~ blank; • = 0.08 mmol; * = 0.19 mmol; 0 = 0.31 mmol; 
.". = 0.39 mmol. . 

40 

30 

o 10 15 

111, (gmol/lf' ,10-4 

FIll. 2. The dependence of k." on the concentration of dinitrophenyl-benzyl-pho.
phate. 
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Inhibition of Activated Clotting Facto~ 321 

If [Ea .. ] stands for [E] + [E . 1], the total amount of uninhibited enzyme, . 
it can be deduced that the formation of the irreversibly inhibited enzyme 
proceeds with the velocity 

z -d[E",,] _ --.1!l..- [ 
v dt - k., [I] + [K;] E",J. 

Integration of this differential equation Yields 

[E",a, = [E",.]o exp (-1<., hI). 
When the residual activity ([E.kJ/[EuJo) after the incubation time t is 

plotted on semilogarithmic paper against the incubation time, a straight line 
is obtained. The slope of this line gives the apparent reaction constant (k. •• ) 
of the inactivation process. In formula: 

k.,,=-k., [I][!JK., . 

The values of k' 2 and 1(; can be obtained in the usual way by plotting 
Ilk ••• against 1/[1]. An example of this approach is given in figures I and 
2. 

The inhibitors used in this study were first described by Myers and 
co-workers [26, 27] who tested their inhibitory activity towards acetylcho
line esterases; their chemical structure is given in table II. Table II summa
rizes the results ofa first screening of the inhibitory activity of the tested 
compounds towards the factors II .. VII., IX. and X •. The klo values given in 
table II were calculated after a fixed constant time interval (30 min) without 
a control of the actual time course of the inactivation and, therefore, must 
be considered as a rough estimation of the inhibitory capacity of the com
pounds under consideration. 

The compounds that seemed to be good andlor specific inhibitors dur
ing this first screening were tested again with the factors II .. Vll .. IX., and 
X .. but this time .the inhibitor concentration was the same with all four 
coagulation factors. The purity of the compounds' used for this second 
sc'reening was also checked by NMR spectroscopy. All compounds except 
compounds No. 13, 16, and 3S had a purity ofat least 97%; the compounds 
No. 13, 16, and 35 seemed 10 be partially de&rade.d. The results of this 
second screening are shown in italics in table II. 

In order to facilitate the evaluation of the inhibitory capacity of the 
compounds tested, the k ••• values for the inhibition of the coagulation fac
tors with diisopropylfluorophosphate (DFP) are given in table III. 
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Tablen 

No. Chemical structure of th. inhibitor II, inhibition 

[11' k,. 

:',' mmolll 10-' 

I. 0 0.5 
F-~-NH-o 1.0 

NH 

6 
2. o CH, - CH, 0,03 -0'- t / \ NOZ O-P-O-CH CH2 

- I 'CH,-CH/ 
0 
I /CH, CH, 

I 
CH, 
I 

c~, JH, 
CH, 

3, 
Qo·I-o-cH,-eH, 

3.1 
',.,: 

C",-CH,-OOC 1 

9"' 
CH, 

4. ? 0.1 >1 
00,-0-0-j-,O-o-oo, , 0.04, >1, 

0 

6 
5. o - 0.6 >: 

Oi, -ooc-o-o-~-0-o-coo- Oi, 
0 

6 
6. 0 0.Q2 

Q-CH,-OOC-o°-r-°-o-COO-CH,-o 0.02 
NH, 
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II, inhibition 

[I)' k .. 
mmol/l 10-1 min-' 

0.5 . 15 
1.0 20 

0,03 

3.1 o 

0.1 > 128 
0.04 > 128 

0.6 

0.02 
0.02 

>128 

89 
89.4 

VII, inhibition 

.[1)' 
mm,,11I 

1.0 
1.0 

0,03 

1.7 

0.1 
0.04 

'0.6 

k" 
10'" min-' 

0 
a 

o 

16 

70 
20 

44 

0.02 <6 
0.02 <5.9 

IX. inhibition 

[I)' 
mmoVI 

1.0 
1.0. 

0.Q3 

3.1 

2.6 
0.04 

1.2 

4.04 
0.02 

k,. 
10 .... minOt 

9 
9.0 

o 

o 

3-
o 

I 
o 
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X, inhibition 

[I)' 
mmollJ 

0.9 
1.0 

0.03 

3.1 

0.2 
0.04 

1.1 

0.04 
0.02 

k,. 
10'" min-' 

58 
60 

o 

20 

105 
2.9 

58' 

24 
15.9 
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Table II (con!.) 

No. Chemical structure of the inhibitor 

1. 0 
"Oo-r-oOCI 

NHZ 

8. 0 
No,-Q-o.Lo-Q-No, 

- 1 -NH 
I 
CH, 

9. c",ooc-o-o-~-O-oCOOCH' 
NH 
1 C", 

10. 
CIOo10-o-CI 

- I -NH 
1 CH, 

II. a 

o-o-~.o-o 
~H 
CH, 

12. 0 

CH.ooC-o- 0- t- 0-o-CooCH. 
- 1 -NH 

1 
/CH, 

T'" ~H2 
CH, CH, 
'CH{ 
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II, inhibit 

[I]' 
mmolll 

1.3 
0.02 

0.02 
0.02 

0.04 

0.06 
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0.6 
0.2 
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Inhibition of Activated Clotting Factors 325 

':;;;" Il. inhibition VIl, inhibition IX, inhibition X, inhibition 

J~i:: 
[IJ~ k" [lJ' k,. [lJ' k .. [IJ' k" ~ .:::: 
mmolll 10 .... min-' mmolll 10-' min-' mmolll 10 .... min-J mmoVI 10 .... min-' . 
1.3. > 128 1.3 44 2.S I 2.3 40 
0.02 >128 0.02 0 0.02 0 0.02 0 

0.02 44 0.02 0 0.04 0 0.04 12. 
0.02 50.9 0.02 a 0.02 0 0.02 0 .. , .... 

0.04 20 0,04 16 0.08 0,07 16 

0.06 12 0.6 <3 1.4 1.1 12 
• \',:.h_ 0.1 0 0.1 0 0.1 0 0.1 a 

0.2 9.0 0.2 0 0.2 0 0.2 0 
::,,' 

.' ~::. 0.6 12 '0.6 <3 1.3 0 1.3 0 
0.2 5.9 0.2 a 0.2 a 0.2 0 

0.5 0.5 20 0.8 <0.5 0.9 6 
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TableU (conL) 

No. Chemical structure of the inhibitor 
. ~.' 

. ", .:~.: 11. inhibitiol 
.''1," 

[I]' k,. 
mmolll 10-

13. 0 

OCH,-ooc-o-°-f-°-o-COO-CH,-Q NH 
I 

ICH , 
TH, 9H, 
CHZ CH2 

'CH{ 

14. ° .,'.,.- .. :... 0.1 
NO,-o-o-t-0-o-NO, ,.,; 0.2 

- I -NH 
6 

IS. ° 0.2 

NO,-o°-r-°-o-NOz 0.2 

/N, CH3 CH3 
" 

16. ° ClOo-f-0-Q-CI 
,N, CH3 CH3 

17. 0 0.05 

No,-o-°-f-°-o-NO, 0.02 

0 
0.04 

~I 

18. ° 0.Q3 -NO,OO-;-0-oNO, 0.02 

9"' CHI 
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II. inhibition VII. inhibition IX. inhibition X. inhibition 

[I]' klO [I]' klO [I]' k,. [1]' k,. 
mmoVI 10-' min-I mmoVI 10-' min-I mmolll 10-' min-I mmoVI 10-' min-I 

0.1 12 0.9 0 0.8 0 0.7 6 
0.2 23.9 0.2 0 0.2 0 0.7 0 

:.':...-
0.2 20 0.2 0 0.2 0 . 0.4 6 
0.2 20 0.2 2.8 0.2 0 0.2 2.8 

.. . . 
. . ',', 

0.05 >128 0.05 60 1.1 0 0.1 105 
0.02 >128 0.02 60 0.02 0 0.02 28.4 
0.04 >128 0.04 60 0:04 <2.8 0.04 38.$ 

0.03 > 128 0.Q3 20 0.06 0 0.6 58 . 
0.02 >128 0.02 19.8 0.02 O· 0.02 0 
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Table II (conL) 

No. Chemical structure of the inhibitor Il, inhibitic 

[IJ' k" 
mmol/l 10 

19. ° 0.02 > 
No,-o0.t'0-oNo, 0.02 >' 

- I -
iCH, 

CH3 CHl 

20. ~ 0,1 > 
NO,-o0.P'0-oNO, 0.05 

- I _ rH, 
1H, 1"' CH, CH, 

'CH{ 

21. ° 0,04 > 
NO,VO.t.o -o-NO, 0,02, ;;> - 6 -

:!2. 0 0.08 

NO,-o-0.t'0-oNO, 
- I -

° ¢ 
NO, 

23. ° 0.1 

o-CH,ooc-o°·f·°-oCOOCH,-Q 
0 

¢ 
C 
0 
0 CH, 

6 
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::, 
~ 

11. inhibition VII, inhibition IX. inhibition X. inhibition 

(IJ' k", (11' k,• (IJ' k", (I]' k;1l~ 
.~ .. 

mmolll 10-' min-' mmolll 10-' min-' mmolll 10-' min-' • mmol/l 10-' min-' 

0.02 > 128 0.04 10 0.04 0 0.04 . 33 
0.02 > 128 0.02 5.9 0.02 0 0.02 <5.9 

. " D.1 > 128 0.4 D D.4 0 0.3 28 
0.05 58.3 0.05 a 0.05 a 0.05 a 

,::,' 

.. 
0.04 > 128 0.04 128 0.8 12 0.06 77 

-~ 0.02 >128 0.02 44.4 0.02 a . 0.02 9.0 

0.08 20 0.08 16 0.1 0 0.1 0 

...•.. : 

~~~~.:. 

0.1 6 0.1 0 0.1 0 0.1 0 

, ';' 

~. 
.. . 
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Table II (eoDI.) 

No. Chemical >INelure of the inhibilor 

24. 

25. 

26. 

27. 

? ? 
CH3CHZO- ~-o -)-OCH2CH3 

o 0 
I I 
rHz THz 

CH) CH) 

6, 6r. ~ 9 

Q-~ CH,-O-P-O-P-O-CH,
- I I o 0 

Sr Br I I 
CHZ CHZ 

BJvB'~Br 
BMsr Br~er 

- 158-

'~-
~~" 

. ;l 

lnhit 

II, inhibit 

[IJ' 
mmoVI 

0.2 
0.1 

0.1 

2.0 

0.003 

0.4 

0.6 -" 
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11,- inhibition VII, inhibition IX, inhibition X, inhibition 

«::',~ [I]' k" [I]' k" [I]' k" [I]' k .. 
.;:.(~:: mmolll 10-.& min .. 1 mmoVI 10-4 min-I mmoVI 10'" m;n-I mmoVl 10-' min-I 

••• ~ t" 

0.2 16 0.2 33 0.4 0 0.4 20 
0.2 /6.0 0.2 33.2 0.2 0 0.2 /S 

0.1 20 7.3 7.5 7.5 40 
........ 

2.0 > 128 2.0 40 4.0 SO 4.0 > 128 

.... 

. .. ~ .. ;"'_. 

0.003 <3 0.003 0.2 0.006 12 

......... 

.. .,.. 

0.4 16 0.7 o 0.7 0.7 

0.6 .- .. _. ° 0.6 - .. ·0.6 o 1.1 13 
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T.hleU (conL) 

No. Chemical structure of the inhibitor 

30. 

31. 

32. 

33. 

34. 

35. 

5 
I 

CH3CH200C-rH" S-f-OCH3 
CH,CH,OOC ·CH, q 

CH3 

o 
F-~.CH,-o~ 

b -
ISOpro~, a.. d, "I, 

F-~ ONO, 
o 

o 
CI-~-CH2-o 

o 

- 160-

"1'" 

Inhit 

Il,inbibit 

[I)' 
mmoVi 

0.3 
0.3 

0.2 
0.2 

0.8 

2.0 

2.0 

2.5 

0.2 
0.2 

0.3 
0.2 

0.01 
O.OJ 
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Il, inhibition VIl, inhibition IX, inhibition X, inhibition 

[IJ' k,. [I)' k .. [I)' k .. [IJ' k", 
..... mmoVl 10-' min-' mmoVl 10'" min-' mmoVl 10" mi'f' mmoVl 10-' min-' 

0.3 > 128 0.3 20 0.9 0 0.5 20 
i .. 0.3 >128 0.3 19.B Q.3 0 0.3 15 

0.2 <9 0.2 77 0.2 0 0.4 20 
0.2 9.0 0.2 77 0.2 a 0.2 5.9 

0.8 24 0.8 0 0.8 a 0.8 a 

2.0 28 2.0 0 3.6 3.6 77 

2.0 128 2.0 128 4.0 a 3.6 20 

2.S > 128 2.S 17 8.0 12 4.5 > 128 

0.2 6 0.2 9 18.6 0 18.6 a 
0.2 5.9 0.2 9.0 0.2 0 0.2 0 

0.3 20 0.3 12 O.S 0 O.S a 
0.2 2.9 0.2 0 0.2 0 0.2 a 

0.01 10 0.01 0 0.01 0 0.01 0 
0.01 10 0.01 0 0.01 0 0.01 0 
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Table n (cont.) 

No. Chemical structure of the inbibitor • 

39. T"V ~ ..... CH, 
C",·N' O·C-N 

I '-CH3 
CH3 CH, 

40. -0- ~ /°"'3 NHz ~ O-C-N, 
CH3 

41. 9- ?, ..... 
CH

3 ~ O-C-N 
........ CH 3 

NO, 

42. ~ ?, / CH
3 

NO, "" O· C· N"CH, 

43. 0 

CH3-o-0.~-NH-o 

44. 0 

CI-o-0-~-NH-o 

45. a 
o-0-~~ NH- CH,CH,GH, 

.. ~~:.; .46. 0 

o-O-~-NH-CH,.CH3 

47. 0 

0-" 

_________ ~;;~~;~E-~ ,1 

0 .. C" NH-CH3 

48. 
CH,-Q-OJ.NH.CH, 

- 162-

, 
:.",:,::m: 
~'~~::: •. 

""\''''1: .• '',' 

1nhi 

n, inhib 

{I]' 
mmoVI 

0.01 
0.01 

1.0 
2.0 

0.3 
0.4 

0.2 
0.4 

0.4 
0.2 
0.4 

0.4 
0.6 

25 
O.S 

3.2 
O.S 

0.8 
0.2 
1.0 

0.3 
0.4 
0.2 

, :~ 
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II, inhibition VII, inhibition IX, inhibition X, inhibition 

[I]' k,. [I]' k,. [I]' k,. [I]' k,. 
mmolll 10 ..... min-I mmol/I 10-4 min'"" mmoVl 10-' min ... mmolll 10-4 min-1 

om 12 0.01 0 0.01 0 0.01 0 
O.OJ 12.4 0.01 0 0.01 0 0.01 0 

1.0 6 1.0 6 1.0 0 1.0 O· 
2.0 23.9 2.0 0 2.0 0 2.0 0 

0.3 3 0.3 3 0.5 0 O.S 12 
0.4 0 0.4 0 0.4 0 0.4 0 

0.2 9 0.2 3 0.4 6 0.4 0 
0.4 16.0 0.4 0 0.4 2.9 0.4 3.9 

0.4 20 0.4 33 1.7 0 0.7 <6 
0.2 16.0 0.2 2.9 0.2 0 0.2 0 
0.4 19.8 0.4 33.0 0.4 0 0.4 <2.9 

0.4 6 0.4 6 0.6 0 0.6 0 
0.6 19.8 0.6 9.0 0.6 0 0.6 <2.9 

.' -;'h~~!l', 2.5 9 2.5 44 5.1 :\ 4.6 20 
0.5 5.9 0.5 0 0.5 O· 0.5 5.9 

'~:~I:- 3.2 0 1.6 44 3.2 0 2.8 20 
0.5 0 0.5 0 0.5 0 0.5 9.0 

0.8 0 0.4 44 0.8 0 1.4 6 
0.2 0 0.2 0 0.2 0 0.2 12 
1.0 0 1.0 20 1.0 16 1.0 0 

0.3 3 0.3 3 0.6 12 0.6 12 
0.4 2.8 0.4 0 0.4 1.9 0.4 12 
0.2 0 0.2 0 0.2 1.9 0.2 12 
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Table II (COOL) 

--No. Chemical structure of the inhibitor 

49. 

so. 

51. 

52. 

53. 

ale:. Trls bl.lthr 4~. 

~~I 
,~\~ 

• The in vitro inhibitory activity of the (R), - 0 - P ... S type compounds is mainly due to the (RJ, 
- S - P ... 0 isomers. which are present as an impurity in the preparations in equilibrium with the 
former compounds. 

- 164-

II, il 

[I]' 
mm 

0.2 
0.2 

----
0.2 
0.2 

0.2 
0.2 

2.4 
0.2 

0.5 
O.S 
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........ ,~. 

nainly duo to the (Rh 
equilibrium with tho 

Inhibition of Activated Clotting Factol> 

II, inhibition VII, inhibition 

[Il' k,. [1]' Ie,. 
mmo1l1 10'" min-' mmo1l1 10-' min-' 

0.2 9 0.2 0 
0.2 9.0 0.2 0 

0.2 <3 0.2 <3 
0.1 <2.8 0.2 <2.8 

0.2 <20 0.2 <6 
0.2 19.8 0.2 2.9 

2.4 > 128 2.4 IDS 
0.1 33,2 0.2 19.8 

O.S 22 O.S 12 
0.5 22.2 0.5 11.7 

- . . . 

...., - .... " ~,~ - .. . -

337 

IX, inhibition X. inhibition 

[11' k,. [Il' k,. 
mmo1l1 10'" min-' mm01l1 10'" min-' 

0.2 o. 0.2 6 
0.2 0 0.2 12 

0.2 0 0.2 10 
0.2 0 0.2 12 

0.2 a 0.6 <6· 
0.2 0 0.2 2.9 

4.3 6 4.3 128 
0.2 0 0.2 a 

0.8 20 0.8 77 
0.5 19.8 0.5 28 
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Table III. Inhibition orthe coagulation ractors n .. VII .. IX .. and X, by DFP 

As judged from table II, there seem to occur rather specific inhibitors 
for the different coagulation factors among the organic compounds tested. 
The inhibitors that gave kJO values of 50 X 10-< min-I in these screenings 
were used further to determine the 42 and Ki values of the inactivation 
processes (see below). As the data on the ineffective inhibitors gave infor
mation on the active site as well, we did not omit the negative results. 

Tables IV-VI give the kinetic constants of the interaction of the fac
tors II., VII .. and X .. respectively, with their more or less specific inhibi
tors. For the determination of the 42 and K; values given in these tables, 
samples were taken from the incubation mixture at different times and the 
residual activity was measured. 42 and K;values were calculated as 
described above. By sampling from the-incubation mixture and dil ution 
with the substrate, the velocity of the inhibition reaction decreases and 
competition between the inhibitor and natural substrate occurs. Because of 
this dilution, and because the clotting times are short compared to the incu
bation times, it can be assumed that the inactivation reaction does not 
proceed further during the clotting test For the same reasons, the inhibition 
of thromboplastin and of the coagulation factors in the reagent by the inhib
itor during the activity determination can be neglected.' 

, As can be deduced from table II, all)ong the rather specific irreversible 
thrombin inhibitors, compounds No.7 and 19 are the most promising. 
Furthermore, it can be seen in this table that compound No. 31 inhibits .. 
preferentially tlIctor VII, and compound No.1 inhibits preferentially fac· 
tor X •. Compound No. 17 inhibits strongly all three factors, thrombin, VII, 
and X,. Of course, it should be kept in mind that table II shows the results of 
a rough first screening and gives no real kinetic constants. 

When comparing the tables IV, V,and VI, it is striking that the 'spe
cific' inhibitors all belong to the class of the organic phosphorus com· 

- 166-
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10-< min-' 

)0 
,0 

),0 

inhibitors 
ids tested. 
screenings 
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pounds. Moreover, all the irreversible ,thrombin inhibitors except com
pound No. 30 have the structure: 

o R,OO- ~.o-o-R, 
R. 

while compound No. 30 has the structure: 
s 

R,-o-O'~'0-o-R, 
R. 

As can be seen in the general scheme for the reaction of serine proteases 
with irreversible inhibitors given above, the inhibitor first forms Ii revers· 
ible complex with the enzyme [E • I] which is further converted into an 
irreversible complex [~nhibiled]. Kl reflects the affinity of the enzyme for the 
substrate, and k, is the reaction velocity of the irreversible step. As can be 
seen in table IV, the compounds with a 

o-or ,o-CH,-
group in the R, position give relatively large k, values; the smallest K, 
values are found with the compounds which do not have aromatic groups in 
the R, portion. 

From the results presented above it is clear that also small synthetic 
compounds can discriminate between the closely related compounds 
thrombin. factor VII. and factor'X •. The same conclusion was reached by 
other groups. Okamoto et al. [30] studied a series of thrombin inhibitors 
belonging to N°-naphtalenesulfonyl-L-argine derivates. The structure of 
these inhibitors is characterized by three entities: a positively charged group 
(the amino acid argine), an aromatic group (the'dansyl grouP. attached to 
the (l-NH, group of arginine), and a hydrophobic carbon chain (attaChed to 
the carboxyl group of arginine; optimal chain length 3 or 4 C-atoms). These 
authors reported Iso values Tor these compounds in the range from 0.03 to 
211mol/l when fibrinogen (3Ilffiolll) or N°-benzoyl-L-phenylalanyl-L-valyl
L-arginine-p-nitroanilide (100 Ilffiol/l) is used as, a substrate. These values 
are of the same order of magnitude as the Kl values described in this article. 
Kettner and Shaw [161 reported inactivation cxperimcnts of thrombin by 
tetra- and tripeptide argine chi oro methyl ketones. The peptide part of these 
substrates contains the amino acid sequence at the site cleaved by thrombin 
in its p.hysiological substrates. The compounds Yal·Pro-Arg-CH,Cl (ana).og 
of the factor XIII cleavage site) and I1e-Pro-Arg-CH,C1 (analog of the pro-
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Table IV. Specific inhibition of factor II, 

No. Chemical structure of the inhibitor :::' Inhibitor 
concentra" 
mmolll 

,',. 

4. 0 1.30 

NOz-oOJ-O-Q-NOZ 1.04 
- I - 0.65 

0 
0.26 

6 
6. 

o-CH,-ooc-o-°-f-°-o-COO-CH-Q " 
0.20 
0.16 
0.10 NH, 
0.04 

7. 0 1.24 

c,-Q-o-f-o-Q-et 0.99 
0.62 NH, 
0.25 

8. 0 0.47 

NO,-o-O-~-O-o-NO, 0.28 

NH 0.14 
I CH, 

17. 0 0.56 

NO,-Q-r-OONO, 0.39 
0.28 CH, .'~" 

6 
':.:. 

18. 0 0.33 

NO OO-~-O-o-NO 0.33 
,_ I _ , 

0.20 . CH
Z 0.10 bH3 

19. 0 2.00 

NO,-Q-O-t-O-Q-NO, 1.60 
- I - 1.00 

I CH , .. 0.40 
CH3 CH3 
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Inhibitor Enzyme kl ", . k, Ki 
concentration concentration 10-2 min-I 10 .... 2 min-I 10-' molll 
mmolll 10-' mmoJlI 

1.30 1.6 2.60 3.1 20 
1.04 2.62 
0.65 2.42 
0.26 1.77 

0.20 2.3 2.21 .' 2.5 .5.3 
0.16 1.80 
0.10 1.65 
0.04 1.16 

1.24 1.7 2.36 2.8 34 
0.99 1.97 
0.62 1.30 
0.25 1.25 

0.47 4 3.68 4.9 15 
0.28 3.10 
0.14 2.39 

0.56 4 23:1 25 22 
0.39 28.9 
0.28 11.6 

:' ~~~:~'~'~~;~~.;: 

'-': "~~~i'i~i*:' 0.33 4 3.03 4 .' 7.9 
0.33 3.47 

"".: .. ';,,', 0.20 1.62 
0.10 2.17 

2.00 1.7 2.41 3 100 
1.60 "-'1.40 

1.00 1.23 
... 0.40 1.04 
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Table IV. (cont.) 

No. Chemical structure of the inhibitor 

20. 0 

NO,-o-O-~-O-o.NOz 
/CH, 

'THz 'THZ 
CHZ CH2 

'CH{ 

21. 0 

NOz-oO-~- 0D-NO, - 6 -
s 30'. 

CH3CH,OOC-oo-t-0-o-COOCH,CH3 
- I -

° I 
CH, 

Table V. Specific inhibition of faClor VII, 

No. Chemical structure of the inhibitor 

31. 5 

CH,CH,OOC-CH' s- t-OCH, 
. I I 

CH3CHZOOC -CH, ? 
CH, 

- 170-

,':..'" 

.;:~~/~" 

0(' 

.. ,.-.:; .. 

.' 
... 

Inhibition 

Inhibitor 
concentration 
mmoVl 

1.63 
1.31 
0.82 
0.33 

0.39 
0.31 
0.19 
0.08 

0.44 
0.35 
0.22 
0.09 

Inhibitor . 
concentration 
mmolll 

1.11 
0.89 
0.55 
0.22 

22.8 
18.2 
18.2 
11.4 
4.6 
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----..:.... 
Inhibilor Enzyme Jc... k, Ki 
concentration Concentration' 10-' min-' 10-' mln-' 10-' MOV! 
mmoV! 10-' mmoV! 

~ 

1.63 2.3 2.29 2.5 
1.31 2.13 
0.82 2.64 
0.33 2.00 

.... ,'. 

0.39 2.3 6.71 Ii is .' 
0.31 6.12 
0.19 5.20 
0.08 2.65 

0.44 2.3 2.05 2.5 10 
0.35 1.96 
0.22 1.73 
0.09 1.16 

Inhibitor Enzyme I<.pp k, K, 
concentration concentration 10-' min-' 10-' min-' 10-' moVI 
mmol/l 10-' mmoVI 

1.11 3.6 3.30 calculation impossible 
0.89 3.15 
0.55 3.78 
0.22 9.04 

22.8 3.6 9.2 25 2.500 

18.2 13.9 
18.2 16.0 
11.4 11.2 
4.6 3.1 
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Table VI. Specific inhibition of factor X. 

No. Chemical structure of th. inhibitor 

1. 0 

F_~_N~A 
I '=I o 

344 

thrombin cleavage site) inactivate thrombin by 50% in less than ~5 min at a 
concentration of7.5 X 10-1 M. The compound Gly-Val-Arg-CHzCJ [analog 
of the cleavage site in the fibrinogen A (a) chain] was effective at a concen
tration of 2 X 10-0 molll. The authors reported that the compounds with 
the proline residue in the Pz composition were markedly more reactive with 
thrombin than with plasma kailijcrein, plasmin, urokinase, and factor X,. 
Markwardt [25] described irreversible thrombin inhibitors derived from the .... 
competitive inhibitors benzylamine and benzamidine by introduction of a 
reactive f1uorosulfonyl moiety at the aromatic ring. Thellt compounds, ami
nomethyl and amidinofluorosulfonylbenzenes, possessed an inhibitory ef
fcct towards thrombin that surpassed that ofDFP and phenylmethyl sulfo
nylfluoride (pMSF). 
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0.i8 
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INSECTICIDAL ,ACTIVITY OF SUBSTITUTED PHENYL 

N-MErnYLCARBAMATES 
BY ,;., 

r. MELTZER and H. B. A. WELLE* 

N.V. Philips.Duphar. 's-Graveland and Institute for Organic Chemistry T.N.O .• Utrecht. 
The Netherlands. respectively 

The insecticidal and lbe acaricidal activities of a number of substituted phenyl N-methyl
c.rb.mates bave been determined on the hou,eOy (Musca domestica). the black bean aphid 
(A pllis !abae). the Colorado potato beetl. (Leptinotarsa decemllneata). the cabbage worm 
(l'icris bratsicae) and the carmine spider mite (Te/rallychul cinnabar!nu.). 

It is demoll3tnted that the thesis of Kolbezen. Metcalf'" Fultuto (1954). Metcalf, Fukuto 
& Winton (1962) and Kobn. Ospenson '" Moore (1965). that lbe meta-isomers of alkylphenyl 
,v·methylcarb.mates are tbe most active. has to b. restricted to .ome ill3ect groups (e.g. 
nics and caterpillars). In the case of the Colorado potato be.tle lbe 0- and m.isomers wore 
equally active; for aphids the a-isomer Wa' the most toxic one. 

Tbis fact as well as the different respoll3es of the test in.ect! if lbe compounds are further 
.Ikylated indicate tbat various carbamates exhibit more or less selective activities. Most stn"king 
was lbe high leVel of activity in the 'new group of p·dirnethylaminomet.bylpbenyl N-methyl-. 
carbamates on most of the insects. in combination with a completo'lack of tOXicity to house-
flies. '. 

As previously pointed out by Kolbezen .1 aI. (1954) and Metcalf or aI. (1962). it was found 
that lengthening of the N-methyl group or N,N-diaikylatlon resulted In loss of insecticidal 
:"elivity. 

Tbe most active dimethylaminophenyl compounds were those wilb a p-dimethylamlno group 
in combination with alkyl substituent! in the 205- and 3,s-positions. Several p-dimethylamlno
methylphenyl N -melhylcarbamates with two or three alkyl substituents (ei:cept tho 2,6-
combination) proved io be highly active. except on flies. to which they were virtually non
to~ic. Greatest broad-spectrum activity was shown by 2,3-dimethyl-4-dimethylaminomethyl
~h.nyl N-methylcarbamate. It is demonstrated that by introducing a p-dimethylamino- or a 
p·dimethylaminomethyl group in alkyJphanyl N--mclhylcarbam. .. tcs .. considerable aain in anti
cholinesterase and insecticidal activity Is obtained. 

1. Introduction 
During the last 15 years a considerable number of carbamates have been in

vestigated in respect of insecticidal activity. The compounds presented here include 
several members of a new class of carbamates, viz. the p-.dimethylaminomethyl 
substituted phenyl-N-methyJ carbamates. All these carbamates. were synthesized by 

• Present address: N.V. Philips·Duphar. Weesp. The Netherlands. 
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the second author. while he was connected with the Institute for Organic Chemistly 
T.N.O. 

Although many papers on carbamates have been published. so far no COIDp!!n!iOn, 
of the action on four insect orders and, Acarina has been made. The cOI:npourll:b~ 
were examined by using houseflies (Musca domestica L.). black bean aphids (Aphis 
fabae Scop,). larvae of the Colorado potato beetle (Leptinotarsa decemlineata Say). 
caterpillars of the large cabbage white (Pieris brassicae (L,» and females of the' 
carmine spider mite (Tetranychus dnnabarinus Boisd.): 

2. Materials .;' 
The synthesis and the physical data of most of the carbamates used in this 

are described in the' thesis of Welle (1964). Since then. several new a.n,m •• th.", 

aminomethylphenyl N.methyl carbamates (Table I) have been .yUUlC.I~';U 
method first published by him for the preparation of ring·alkylated ",ollmCUJ'VI' 

aminomethylphenyl N.methyl carbamates. The new N.N·dimethyl carbamate 
1490 was prepared by condensing 2.3·dimethyl.4.dimethylaminomethyl phenol 
dimethylcarbamoyl chloride in. excess pyridine, The intermediate 
dimethylaminomethyl phenol' could also be prepared by refluxing 
equimolecular quantities of 2.6.dimethyl phenol, dimethyla,mine and Iorma,loc:nYllC 
in water. 

The carbamates were recrystallized from light petroleum b.p. 60-80°, 'with 
exception of KD 1446. which was recrystallized from a methanol·ethanol 
and of KD 1413 and 1435, which were used without purification. 

All boiling points and meltirig ,Points are unc,orrected. 

3. Methods 
3.1. Musca domestica 

One ml of an acetonic solution of the test compound was poured into a 
dish of 9 cm diameter. The dish was gently shaken. in order to distribute the 
stance evenly over the surface. The acetone was allOWed to evaporate for exactly· 
10 minutes. after which the dish was closed. In the meantime a disc of !Uter paP"~ 
of 2.5 cm diameter. soaked, in water. was placed on the ,inner surface of the lid •. 
Then the dishes were placed upside down. and provided with 'five male and five' 
female flies. The experiments were carried out with at least three replicates. The 
dishes were kept at room temperature. Final mortality counts took place after 
21 hours. . .. ~. 

·v.{ 
3.2. A phi s fa b a e ''';';'''''f 

Potted seedlings of broad bean (Vida faba L.) with two well·developed leaves , 
were dipped in emulsions or solutions prepared by pouring an acetonic solution of ,) 
the test compound into the appropriate amount of water. If necessary, an emulsify· 
ing agent was added. After the plants had been dried, they were placed in plexiglass ~'~ 
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TABLE J 

Physical data of substituted 4-dimethylanlinom<lhylphenyl N-met/lyl and N.N-dimetllyl carbamaus 

HC ..... 0 ~ 3 ,;N-CHr _O_C_<R2 
H3C ] 2 CH 

Ai . ~ 
\' 

Code Rl R2 B. p/m.p. of Inter- M.p.lb.p. of Molecular' formula 

KD mediate carbamate 

anisole phenol 

1446 2-i-C3H1 H 82-84/0.6 118-120 195-191 (dec.) C14H 22N2 02 - C2H2O. 
oxalate 

1434 2.3-di-C~s H 83/0.4 97- 98 134.5 ClsH20N202 
1490 2.3-di-CHS ·CHa 12210.06 C14~2N202 
1447 2.3,s-tri-CHs H 8UO.1S 91- 92 111-112 C14H22N20 2 
1435 2.5-<1i-CH3 H 80/0.5 110 . 229 C13H20N202' HCI . hydrochloride 

1458 2.6-di-CHs H oil 113-114 87-88 ClsH20N202 
1395 2-CH3-S-i-CaH1 H 92/0.5 120-125 83-84 C15H U Nj!°2 

1412 2.i-CsH1-S-CHa H 8510,4 96 89-90 C15H24N202 

1413 3-CHs-S-C2H5 H 90-92/0.5 81 163-168 C14~2N202 .HCI 
hydrochloride 

@ .. 
' • Analysis I Calc. Found 

:! 
'" N 8.23 8.19 ~ ... 

N 11.85 12.09 
0 .. 
'" N 11.19 10.93 1: 

N 11.19 11.21 ~ 
CI 13.03 ·'I2.8S E 
N II.8S 12.11 
N 10.60 10.91 
N 10.60 10.97 
N 9.77 9.72 

9 
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cylinders and infested with ten young adult aphids. Subsequently the cylinders 
covered with lens paper 'and incubated in climatically conditioned racks at 
and 60-70% R.H. The racks were illuminated by tubular fluorescent' lamps 
16 hours per day. Final mortality counts took place after 5 days. 

3.3. L e p tin 0 tar sad e c e m lin eat a 
Potato haulms were. dipped in emulsions or solutions and placed in flasks 

with tap water. They Were further treated like the broad-bean plants 
under 3.2. with the exception that the plants were infested with ten 
larvae of the Coloraao potato beetle and that the cylinders were left um:ov.:m:I.: 

3.4. Pie ri s bra s sic a e 
Potted cauliflower seedlings were treated in the same manner as for the 

beans described above. The plants were infested with 10 third-stage cater~'ill!lrs. 
further treated like the broadbean ·plants mentioned under 3.2. Final 
counts took place after 5 days. 

3.5. T e t ran y c h u s ci n nab a ri nus 
Potted French beans were dipped like the other plants referred to above. 

the plants had been dried. the leaves were provided with plexiglass cages of 2.5 
diameter. in which ten young female mites were placed. Then the plants were 
cubated in the climatically conditioned racks and treated like the others m~mtiion'ed 
Fmal mortality counts took place after 5 days. . 

3.6. D e t e r 10 ina t ion 0 fan tic hoI i n est era sea c t i v i t Y 
Inhibition of fly head cholinesteras~' by the compounds involved was deltenni[lec! 

as follows. From frozen flies the heads were separated by sieving. and ho:mogerrized 
at 0° by means of an Ultraturrax homogenizer using 7.5 101 of 0.05 M 
buffer of pH 7.5 per gram of fly heads. The homogenate was sonicated during 3 . 
10 minutes. using a cooling bath at _10°. The resulting' homogenate was 
through cheese cloth and the filtrate was centrifuged at 25000 g and 4° for 60 
minutes. The clear supernatant with an average cholinesterase activity of 4 I" moles ... 
of acctylthiocbolinc per ml per minute was used as the enzyme preparation. It was 
usually diluted 100-fold with cold 0.05 M tris Hel-buffer of pH 7.5. 

Incubation with the inhibitors was effected by adding 0.3 ml of inhibitor solution 
in 0.05 M tris HCI. containing 5% ethanol. to 0.3 ml of the diluted cholinesterase 
preparation. After 30-minutes incubation at 25° the remalning cholinesterase 
activity was determined according to Ellman. Courtney. Andres & Featherbonc 
(1961) by adding 0.3 ml of buffer solution. 0.3 ml of 5.5' -dithio-bis.(2-nitroben
zoate) reagent and 0.3 ml of acetylthiocholine solution. to a' final concentration of 
I mmole/1 and measuring the optical density at 412 nm during 6 minutes. using a 
Unicam SP 600 spectrofotometer. The increase in optical density with time follow
ed a linear course with all the inhibitors tested at all relevant concentrations. TIlc 
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inhibitor concentration was taken to be the concentration in the pre-incubation 
$ojution. 

... Discussion of results 

.U. Influence of single-ring substituents on insecticidal 
activity 

Some examples shown in TJlble II illustrate the selective activity of the carba
mates. Acaricidal activity was generally weak. The compounc\s with ~e listed sub
stituents in the para-positio\l showed only weak activities. Both the 0- and the m
substituted compounds. ho~ver. were active. 

Kolbezen et al. (1954). Metcalf et al. (1962). and Kohn et aI. (1965) reported 
that both insecticidal activity and cholinesterase inhibition are optimum in m-sub
stituted alkylphenyl N-methylcarbamates. As can be seen from the table. however, 
we found a specific effect on aphids. where the o-isopropyl compound was the 
most active. In the case of the Colorado potato beetle the activities of the 0- and 
/II-isopropyl derivatives are equal. 

TABLE n 

III/Iu.nce of the position of ring substitu.nts 011 the Instetlcidal activity of phenyl N-m.thyl
carbomtUel 

0- ~ /H. O-C-N 
R . 'cH3 

Code R Musca Aphis LeptinoL Pierio Tetran. 
KD 1 2 3 4 S 1 Z 34 S 1 234 S 1 234 1 23 

nS.4 I.CaHT 0 ++- +++- +++- ...,. 
1157 m +++±- +±- +++- +--
t 160 P - ± ±--

1"''''' C2H SO o +++±± ++-. +++-
1~08 m +++±- ++-
1~::!4 P - '" t lOS N(CH3)2 0 +++- +-- ++- ++- +--

'"::~ 
m- .+±- +±- ++-
p ±-- ±-- +-- +±-

1148 CH2N(CHs 0 +±- +++- ± ± 
1149 .' m +±- +++:!:- +-- ++±-
1174 P 

Concentration no: 2 3 4 
ppm 1000 300 100 30 10 

~!ortality + == 9C>-100%; ± = ;;. SO < 90%; - = < 50% • 
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The alkoxy compounds. however. were most active on all insects examined 
the alkoxy group was in o-position. This is in agreement with the results of 
& Fukuto (1965). 

With the dimethylaminophenyI N-methylcarbamates there was no 
difference between the activities of the 0- 'and the m·isomers on aphids. 
and caterpillars. In this case. however. the o·isomer was the most active 
flies and spider mites. With the dimethylaminomethylphenyl {II-methv'lcarb!LImllt 
there was no significant differeDce between the activities of the o· and the 
on flies. aphids and beetles. In this case. however. the m-isomer was the 
active one on cat~pillars. 

In general we can see from the results in Table II that the o· and m·isomers 
superior to the p.isomer. The superiority of 0- or m-position depends on the 
insect. however. . 

4.2. Insecticidal activity.of mono
co'mpounds 

Table ill illustrates the influence of further alkylation by starting from 
o· or m-isopropylphenyl N-methylcarbamates. In the case of the o-isomer. 
tion of a methyl group in position 5 annihilated insecticidal activity; introductiOIl 
another isopropyl group in the S-position resulted in loss of activity on aphids 
'-ties. but not 011 flies. 

Code 
KD 

1238 
1066 

T.lBLB m 

irurclicidal activity of som. alkyiphtnyi N·m.thyicarbamalu 

R 

3-I-C3H r 
3-I-CaH 7·5.CH3 
3.S-di-I-C3Hr . 
3-I-GaHr-6-GHi 

Musca Aphis Loptin. 
12345 12345 12345 

++:t +--
+++:t- +:t- +++-
++++:t ++- ++++= 
++++= = +++=-
= +-- +++± 

Piori. 
I 2 3 

+--
+--

Concentration no: 1 2 3 4 5 
ppm 1000 300 100 30 10 

Mortality + = 90-100%; = = .. 50 < 90%; - :-: < 50%. 
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StlBs= PHENYL CAllBAMATES 175 

Introduction of a S-methyl group in the m-isopropylphenyl N-methylcarbamate 
~nhanced insecticidal activity. A second isopropyl group in the S-position caused. an 
increase in toxicity to flies and beetles. whereas the activity on aphids and cater
pillars was diminished. 

Finally. introduction of a methyl group in the 6-position dramatically reduced 
the toxicity to flies. Also the activity on aphids and caterpillars was lessened. but 
there was no adverse effect on tl;e activity on beetles and spider mites. 

From Tables II and III it is apparent that the response of the various test in
sects to the' substitueo1S- and $eir poSitions is different and therefore more or less 
sclective activities might be expected within the group of carbamates. 

4.3. 1 n sec tic ida I act i v it Y 0 f ph en y I N,a I k Y I and N,N-d i a 1 k y I
carbamates 

Several derivatives are listed in Tables IV &. V. It is apparent that N-methylation 
,'f the carbamic ester enhanced tOXicity. but that lengthening of the N-alkyl group 
abolished toxicity. This is in agreement with the findings of Kolbezen !it al. (1954). 
F\lfthermore the N.N-dimethyl compounds were less active than their corresponding 
.V-methyl derivatives. In some cases this decrease in activity was found rather 
dramatic. as is illustrated in :rable V. This is in accordance with analogous results 
llf Metcalf et al. (1962). 

4.4. Ins e c tic ida I act i v it y 0 f dim e thy I ami n 0 p h e'n y r 
N-met hy Ic arbama tes 

In Table VI the results obtained with the dimethyJamino group in respectively 
the 0- and m·positions are listed. Of tlie ortbo-compounds the 4- and S-a1kyl deri
vatives were 'the most active. The meta-derivatives showed less activity. 

Far greater insecticidal activities were encountered with the compounds that have 
. Ihe dimethylamino group in p-position, as can be seen in TableVn. Introduction of 

all alkyl groups shown in the table resulted in a gain of insecticidal activity. if 
they were introduced into the 2-. 3-, or S-position. It seems that m-.ubstitution 

produces insecticides that are superior to the o-substituted ones. This is in agree
ment with Kaeding, Sllulgin & Kenaga (1965). The high toxicity of most of the 
listed compounds to aphids and beetles is in sharp contrast to the weak activity on 
flies. 10 the case of spider mites, too, these compounds showed only little activity. 
e~cept the 3-isopropyl-S-methyl derivative. The weak action on flies may be caused 
by a lack of contact activity. or it may be the result of the capability of flies to 
decompose the compounds rapidly. In the case of the spider mites decomposition 
seems more likely. for the compounds concerned possess systemic properties and. if 
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00 
W 

.~) -A {'"{f.t~.(-f-

Code x 
KD 

1176 2-i-CsHr 
1154 
1177 
1179 
1180 
1157 3-I~CsHr 
1204 

TABU! IV 

InstclicidaI aclivlly 0/ N-aIkyl arid N,N-dialkylphenylcarbamales 

R 

H 
H 
CHs 
H 
H 
H 
CHs 

0- 0 /R 
O-~-N 

X - 'R' 

R' Musca 

t.~ 

Aphis Leptinot. Pieri! 
-12345 12345671234567 1 2345 

H +-- +++-CHa ++- +++- +++-
CHa +±-
C2H 5 ± +±-
i-CsHr +--
CHs +++±- +±- +++- +--
CHs ++- +-- +-- ± 

Telran. 
I 2 345 

1281 
1322 

H CHs +±- +++++±- +++++- ++++± +++±-
CHa CHa +++- +++±-

3-CHs-5-I-CaHr -4-N(CHa)2 

1321 +++±- ++- ++±-H C2H6 ++±- ++++- +++ 
Concentration no: 1 2 4 5 6 7 

ppm 1000 300 100 30 10 3 
Mortality + = 90-100%. ± = ;;. 50 < 90%; - = < SO%_ 

::; 
'" 

:-

~ 
~ 
l" 
!" 
~ 

~ 
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TABU! V 

llU«/icidoi activity of N·alkyl IJfId N.N-dlalky/pheny/carbamales 

Code 
Kn---

x 

.. ~ 3-CH(CHi)N(CHa)2 ~: 
Im~ 
1434 4-CH2N(CHa)2 
1490 
1312 4-CH2N(CHa)2 
1347 

y 

H 

2.3-di-CHs 

3.S-di-CHs 

Concentration no: 2 3 " 5 6 7 
ppm 1000 300 100 30 10 3 1 

X· 0 R' 

0 '1/. O-C-N 
y- . \ CH3 

H Musca Aphis 
123 1234567 

+-- +++++-

." 

Leptinot. Picris 
1234567 12345 

++++±- +±-
+±- ++++±-.+±-

+++++±-++++++-++++-
CHs +±- ±--

H ±-- +++±- ++++++- ++-
CRs ±--

Mortaiily + = 90-100%; ± = ;;. 50 < 90%; - = < 50%. 

I 
! 
I 

Tetran. 
123456 

++++-
+±-
++++±-
:;t:-...:..-_. 
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TABLE VI 

I"secticidal actiVity of 0- alld m-dimtlhylaminoph.nyl N-m.thylcarbammu 

Code Posilion ,R Musca Aphis Leplinot. Pleris 
!CD N(CHsl2 12345 12345. I 23.4 S' 12345 

1105 2 .. I'M +++- +-- ++- ++-
1218 3.f-CsH7 +-- +--
1194 4-CHS +±- ++± ++++-
1217 S-j-CSH 1 ++± ++± ++++-
1163 6-i-CsHr +--
1040 H +±- +±- ++-
1166 4-CHs ± +±- +++ 
1159 4-i-CsHr ± ++-
1167 6-CH3 ±-- ++-
Concentration no: 2 3 4 5 

ppm 1000 300 100 30 10 
MonalilY + = 90-100%; ± = :> SO < 90%; - = < 50%. 

TABLE VII 

lruecticidai activity of P-dlmethylaininophenyl N-methylcarbomatu 

Code MusCa Aphis Leptinot. Pieri! 
KD R I Z 3 IZ34567 1Z34S61 I Z 3 4 $ 

98 H ±-- ±-- +-- +±-
1137 3-CB3 +:- +±- ++- +=-
1158 3-/-CsHr ++± +++++- +++++- +++-
1117 2-CHs-S-I-CsH r +±- ++++±- +++++- ±--
1323 2-/-Cs H7-S-CHs +++:- ++=- +--,-
1336 3,5-di-CH3 ++± ++++=- ++++=- ++++-
1281 "3-1-CsH r -S-CHs +±- +++++±-+++++±- ++++= 

2 3 4 5 6 7 
1000 300 100 30 10 3 1 

Concentration no: 
ppm 

Monality + = 9(}-IOO%; = = :> SO < 90%: - = < 50%. 
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Code 
KD 

1174 H 
1446 2-i-CsH. 
1434 2.3-di-Ci 
1-147 2.3.s-tri~ 
1435 2,5-di-CF. 
I-ISS 2.6-di-CF. 
1395 Z-CHs-S-
1412 Z-/-CsH 7 
1365 3-CRs 
1312 ),5-di-CF. 
1413 )-CHa-S; 

Concentration 1'1~: 
ppm 

.\tonaliIY 
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comparison with 
2-isopropyl-5.met 
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methyI·5·ethyl de 
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,,'nmct action is absent, both aphids and mites must take up the substances by 
(c~djng. As the aphids were killed at low concentrations, wher~s the mites were 
not. the latter must possess an internal defence mechanism. 

~.4. Ins e c tic ida I act i v i t y 0 f dim e thy I ami nom e thy I p hen y I 
N·me th y lea rbama t;s 

Table VlII records the insecti6idal activities of the p-dimethylaminomethylphenyl 
;\'·methylcarbamates. The absence of activity of this whole group of compounds on 
the housefly was striking. nns is in sharp contrast to .the high anticholinesterase 
activity which these compounds possess, as appears from in vitro tests with fly-head 
chl)linesterase (see Table IX). . 

TABLE. VltI 

Insecticidal activity of P-dimethylaminomethylphenyl N·methylcarbamales 

H~ 0- 0 /H 
/N- CH2 O-~-N 

H3C. R -' \CH3 

Cude R Musca Aphis r.:optinot. Piocis Tetran. 
KD 1 23 3 4 $ 6 7 34$ 67 345 345 6 

1174 H 
1446 2·/-CsH 7 +++:l:- ++:l:- +-- +:l:-
1~34 2,3-di-CHs +++:l:- ++++- ++- ++:l:-
1447 2,3,S.tri·CHs ++- ++++:l: +-- +:.t::t: 
1435 2,5-di-CHs f±- +++- :t--
1458 2,6-di-CHs 
1395 2-CHs·S-/.CsH 7 +++:l:- +++:l:- :l: 

'1412 2.i-CsH 7·S-CHs +++:l:- ++- +:l:-
1365 3-CHS ++- +--
1312 3,5.di-CHs ±-- +±- ++++-
1413 3-CHs ·S-C2HS +--,. ++++- +:l:- +±± 

Cuncentration no: 2 4 S 6 7 
ppm 1000 300 100 30 10 3 1 

~lon.lity + = 90-100%; :l: = ;;. 50 < 90%; - = < 50%. 

Greatest broad.spectrum activity was shown by the 2,3·dimethyl derivative. In 
comparison with this substance the 2·isopropyl, the 2.methyl·S-isopropyl and the 
:!·isopropyl.S-methyl derivatives were equally toxic to aphids. On Colorado potato 
beetles the 2,3.S-trimethyl compound was even better; the 3,5.dimethyl and the 3· 
methyl.S.ethyl derivatives were equal in activity. On spider mites the 2,3-dimethyl 
compound was superior to 'all others, though the 2,3,5.trimethyl and the 3-methyl. 
5·ethyl derivatives also showed considerable acaricidal activity. 
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-1.6. Effect of the introduction of a p-<iimethylamino and 
a pod im e t hy I am in om e thy I g rou p on the insec t icid al an d 
the anticholinesterase activities of some alkylphenyl 
N-m e thy lc a rba mate s 

When comparing the N-methyl carbamic esters of the alkyl phenols with their 
corresponding p-dimethyl~and p-dimethylaminomethyl derivatives, we ob
,~rve the important effect on toxicity obtained by the introduction. of the latter 
groups. , 

All cases listed in Table IX show a considerable gain in insecticidal activity by the 
introduction of the p-dimethylamino or the p-dimethyJaminomethyl groups into the 
corresponding alkyl phenols, except on flies. In Table IX are also listed the cholin
esterase inhibition values expressed as the negative logarithms of the dilutions 
required for 50% inhibition of fly-head cholinesterase. These values show clearly 
that the anticholinesterase activities also are enhanced as a resuit of the introduction 
of a dimethylamino or a dimethylaminomethyl group at the p-position. 
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. ~CTIVIT£ INSECTICIDE DE N-MErHYLCARBAMATES DEPH£NYLE SUBSTITUts 

Vactivit~ insecticide et acaricide de plUlielU1 N-m6thylcarbamata de ph6nyle lubatitua 
3 6te examin6e sur la mouche domestique (Musca domer/iea), Ie puceron noir (Aphis taboe), 
Ie dOl'}'phoro (Lep/lno/arsa de.mlllneata), la ch.nille d. 1& pierlde du chou' (Pirrls brauieIX) 
ot l'Ilra.ign6e rouse des lerres (Tetranychus einnabarlnus). Leo N-m6thyl""rbamates de ph6nyle 
mouo.ubstitues ne prmentent qu'une fa.ible activit'! acaricide.. La aubstaneel avec d .. sub . 
• titulions en position meta ou ortho mon~nt une 'meilleure activit6 insecticide que ceII~ avec 
I, substitution en position para. Pour I .. mauches domestiques l'a1coylalion en pooition dt. 
5. trouve donner I .. compose. les plul actib; pour les pucerons l'a1coylation en position ortho 
':tait la plus efflC&Ce et pour les doryphores les combinaisons 0- et m-6taient d'une activit6 
';gale, L .. isomeres ortho des derive. alco:<yle. ~taient plus efficaces. 

En cas d. substitution par un group. dim~tbyiamino il n'y a pas de difference importante 
quant a I'activit. insecticide entre I .. positions ortho ou m~ta. En general i1 en est de meme 
pour les substitutions par dim6thylaminomethyle, bien que Ie m-isomcre soit Ie plus efficace 
sur I .. chenilles. 

L'introduclion d'un. dewtlcme groupe alcoyle dans un N-methylcarbamate de 0- ou m-iso
propylphenyle change Ie spectre d'action, Un groupe S-m~lhyle diminue beaucoup I'activite de 
i'o-isomer •. Un croupe S-isopropyl. diminue I'activile sur I .. pucerons, mais pas sur les 
mouche,. Quand un sroupe S-methyle ou S-isopropyle est introduit dans un N-methylcarba
mate de m-isopropyl-phenyle l'activit6 est g~n.ralement ausmentu, L'introduction d'un groupe 
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182 1. MELTZlIk AND H. B. A. W1!I.l.£ 

6-m~thyle diminue toutefoi. I'activit. sur I .. mouch .. , les pucerons et I.. cbenilles, mall POI 
sur les Col~opteres et I .. araigntes rouges. 

Los N-m~thylcarbamat .. de phenyle ,'averent pOIS~der une meilleure activit~ quo I .. 
binaisons N,N-<lim~thylcarbamat .. corrcspondantes. Une prolongation du ,roupe 
diminue ~alemel1i I'activitt. 

L .. d~riv/:s de N-m~thylcarbamat .. de 2-dimtthylamino-phenyle ont une plus grande activit 
que I .. isomer .. meta corrcspondants. On trouve toutelois Ia mcilleure activitt ilans I .. N 

. m6thylcarbamates de 4-dimcthylamino-phtnyl. alcoyles. Tout groupe alcoyle, a 
d'6lre inlrOduil en ~osition 2-, 3-, au S-augmente l'activite insecticide. Les 
subslituCs semblent encore un peu plus aclifs que I .. derivCs d'o-alcoyle. La 
sur I .. pucerons.,fOl1lrasic nettement avec Ia faible activil. sur I .. mauch ... el I ... 
rouges. La seul derive pmentanl une bonne activite sur Ies araigntes roug ... est Ie 
carbamate de 3-isopropyl-4-dimtthylamino-S-methYlph6nyle. 

L ... N-metbylcarbamates de p.dim6thylaminomethyl-phenyle alcoyles presentent 
une forte action insecticide, sauf sur les mouches. Le N-m6thylcarbamate de 2, ,-clll11.ett,yt-4-
dimcthylaminomcthyl-ph6nyle present. la plus grande activitt et I. plus large 

A partir des N-mcthylcarbamatC! d'alcoylphclnyle l'introduction d'un 
amino au p-dimethylamino-m6thyle augmente considerablement l'actlvit6 anlticl,oline.t6rasiqul. 
aussi bien que l'activitc insecticide. 
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3236 Sbort communications 

It Is tentatively sUlllested that an elfect of the carcinogen may be to cause a deletion of 
receptor proteins with a subsequent loss of hormonal activlty.If these receptor proteins an, C()nsiiclelred 
part of the protein synthesis control in the target tissue, then a role of carcinoaens may be to 
speelfic protein deletion as suggested by Miller and Miller.' 

D.partment of ZDDlory, 
Th~ UnID~,sily, 

Sh.jJj.1d 510 2TN 
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Acceleration by Cree earbamate of the spontaneous reactiYlltion of earbamylated acetyl,:bollDestelrue 

(Received 10 March 1971; accepted 13 May 1971) 

SEVI!RAL workers have shown. that inhibition of acetylcholinesterase (AChE; EC 3 ••• 1.7) by 
mates Is adequately described by the IllCChanism ,-> 

E + [ ~ El'.!::. E + products 

wh= E is the enzyme, [ a carbamate and El' a carbamyl CIIZ)'IIle. In oltro the velocity 
steady state at which rates of inhibitlon and 'pontanoous reactivation are equal. The 
cular rate i. first order because the concentration of inhibitor i. greatly in 
Previous workers have estimated inhibition rates by a method which involves 
deta of p1;01fCSS cuna, viz. those beyond the ranll" in which a semiloprlthmic plot 
time is ...... ibly linear. Reactivation rates have usually been estimated by greatly diluting enzym&
inhibitor mixtures and Observing the rato of·increase of velocity. Reiner and Simoon-Rudolf' have 
also estimated them by l1Iu1tlplying the inhibition rate constant by the "equilibrium constant" 
obtained by &$lummI that tho .. cady state represents a true equilibrium. A diff.ront method, which 
uses all the data from prolfCSS curves, and which hu not previously been used in studies of AOlB. 
is bued on tbe assumption that,the approach to a steady state is kinetically equivalent to approach to 
a true equilibrium, a mathematical treatment for which hu been presented.' Since botb fotWSrd and 
",veBe reactions are first order the approach to equilibrium is also first order, and ls ",Iated to the . 
initial velocity 0 .. the equilibrium velocity v. and the intermediate velocities v at times r thus: -"f'.: 

k 2-303 I (D. -v.) (2)'1~ ~ 
- - 0 8 --' I v-v. ..~:. 

This rate is also the sum of the forward and reverse rates: 

k - k.(l) + k .. (3) 
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Short communications 3237 

From each prop-ess curve a value of k and ita variance can be calculated by melbo<ls described by 
CI.land.· When severaJ values of k for different val_ of (I) are obtained they are used to fit equation 
(3). usini the Inverse variances as weiihtilli f""lors.' Thus eslimates of k .. k, and tholr standard 
orrors are found. 

Rates of spontaneous reactivation of inhibited particulate AChE preparations were also measured 
by washing off the surplus inhibitor. analogous to tho method of ifO&t dilution employed for studies 
on highly purilled solubilized preparations. The estimates were found to differ significantly from those 
calculated by the first method. as will now be described. 

Particulate AChE was prepared from dlapJuagm muscle by the "short method" of Beny and 
Rulland' and the activity was determined by automatic continuous titration. using a twin-syringe 
... embly to keep the substrate concentration constant. The saline medium was 0·15M Kel. pH 7'42. 
38'. and the substrate was S'S mM """lylchollne. A typical progress curve of an inhibition experiment 
is illustrated. The normal velocity was first recorded (AB), tho slope of AB giving a m .... ure of v,. 
A small volume of carbamate solution was added at B. The Ii .. ce became curved as inhibition pro
gressed, and it was ultimately rccj/Slllzed that a steady rate had been reached. the straight line CD 
providing a measure of v •• Any intermediate velocity vJ is measured by tho slope of the tansont at the 
point J. To avoid the difficulty of drawing tangents. each short portion of the trace IJX, defined by 
the points of intersection of the time marles on tre chart paper t Is regarded as an arc of a circle of large 
radius. the point J being. with sufficient accuracy. the midpoint of the arc IX. The tangent at J is 
parallel to the chord IX. tho slope of which is the required measure of VJ. In control experiments in 
which no carbamato was added. the traces remained linear during tho consumption of more titrants 
than was consumed during an Inhibition run: no corrections for dilution were thereCore required. 

Direct m .... urement of spontaneous reactivation waS made by Incubating a portion of preparation 
for 30 min at room temperature with enouih carbamate to give 95-100 per cent Inhibition. The. 

I ~
L 

. I 
K 

J' 

I 

A 
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__ vlti1ranll 

FlO. 1. Copy of trace oC representative inhibition experiment. AB. normal velocity; BC dlmInishins 
velocity durinS approach to the steady "equilibrium" velocity CD. Inset. method of drawilli tanJCQt 
at J parallel to the chord IX. The curvature has been exaggerated to show clear separation of chord 

and tangent. Sec description in text. 

portion was then washed three times by centrifugation. each with 30-40 vol; of 0') 5M KCl. Since in 
earlier experiments with intact red 'colis such washing had caused complete reactivation of physo
stigmino·inhlbited AChE' it was assumed that washing had effectively removed fiee carbamate. In 
the present experiments washing caused only a little reactivation. which coulli be acccunted Cor as the 
result of the time taken to wash. The washed inhibited preparation was then put up for assay with 
acetylcholine and the rate oC recovery observed for 1·5-2 hr. Reactivation was assumed to be first 
order with respect to (v .... ). using a washed uninhibited portion to estimate ••• 

In all cases the data were graphed to verify that the appropriate first-<lrder equation was obeyed. 
before computing tho results • 

1. ____ _ 
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TABU 1. RATE CONSTANn OF INRIlU110N AND SPONrAN'lOt13 IlEActlVAnON: 
DIAPHRAOM PAllnClJl.An ACETYLCROLINl$TD.ASE IN TIlE PIlESI!NCI or 5'5mM 

Inhibition 
Carbamate No.' I.mole-'sec-' 

I (Human) 
I 
2 
3 

.4 
5 
6 

X 10-1 

1606 ::l: 5'50 (5) 
8-91 == 0'18 (5) 
8-66 == 0·63 (5) 
18~ ± 2'3 (5) 
85-9 :!: 10'8 (4) 
0'70:!: 0-067 (S) 

~ 8'54:!: HO (5) 

I Guinea-pig diaphragm, except 
, 1 '-VNo. of k, (I) pairs; Col. 4, total 
'" • Names of carbamates: 1. 

SpoDtaneous =tivation, 
sec:-' X 10' 

With carbamate Washed 

0'59 :!: 0-03 (28) 
0'24 :!: 0·028 (17) 
0'38 :!: 0'032 (34) 
0'90 :!: 00()48 (38) 
0'82 :!: 0-077 (35) 
0'33 ':!: O-OZS (23) 
0'225 :!: 0-063 (45) 

4·2 <0-001 
701 <0·001 
4'2 <00()()1 
H <0-05 , 
2'3 <00()()1 
4'9 <00()()1 
7-9 <0·001 

Table 1 shows that rates of reactivation measured on washed preparara:t:i~o:~ns~.::~.:i~~:':::I~,:~~. 
than rates calculated from experiments In which there was an excess n 
ments were made In the presence of 5'5 mM acetylcholine it may be concluded 
was accelerated by tho carbamatC$ themselves. An phenomenon 
Brestkin and BriJc:' the hydrolysis of high concentrations a puriJSedl cbolb1CS1:en.· 
(BC 3.1.1.8) was more rapid than would have boeD prodicted by ~~~~;!::::1~::~~~! 
data at the lowest substrate coDc:entrations. Tlio postulated W" .. :IIIAWL>W 

deacylation by high conceDtrations of substrate. 
ICitz, Braswell and Ginsburg' used tho method of great dllutloa to measun Idocar~I&Dl~II,tio:tl nlteli 

which is equivalent to the present washiDR method. They fouod that decubamylallOD 
by oertaID non-depolarizing neuiom\UClllar blocking drugs, and postulated tha~:t:.:::,~::~= 
an allosteric chanse in configuration. The acoeleratlon factors. 1'11-4·3, were n 
reporIed bore, 1'1-7-9. It II therefore templinC to associate the well-known phionDllCOlolP.:a) 
bID between c:arbamates and non-depelarlzlDc neuromUlCUlar block.tDg clrup 
coaflguraliOll which results in acoele.raled dccarbamylltiOD. Ho_, the piesom 
lor supposing that th. a.::ceIeration is DOt Ipoci1ic to nondepolarizing clrup, and is 
by u.. carbrunatos tbem$el_, posslbly by a similar allosteric IIlfJcbanism. It is thus _v d"nb·tfW 
th. antqol1ism is associated with th. decarbamyJation 01 AChE. Another objection 
concentration effects. /" pllro, Kitz'" aI.' used SO I'M gaIlamID. In many expetimenII, and 
that 1 I'M had no effect. SIDco the para1ysin, dose orthedrug, molecularweilht 892, is abont 1 ~ 
or about 10-6 moJco/k • ........un. ...." distrllnnion without loss. it II lIoubtfuJ It a concontralionol' 
plJamioe could be attamed In vital orpns i" pi"" su1licleatly !>lib to ali'oct deCarbanlylatioa. 

CMrrriC4l D./." .. E.rtabll.~nt. W. It. BEUY 
PDr/OII Down. 
Will •• , U.x. 
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UNITED 

Applicant: Rosin 

Serial No.: 07/ 185,451 Art unit 126 

Filed: 4/25/88 Michael L.Shippen 

Title: Phenyl Carbamates. Examiner 

AMENDMENT UNDER RULE 116 

Hon. Commissioner of Patents and Trademarks ~ 
Washington, D. C. 20231 ~ 

'; ~ear Sir: ';; 

. \\. \v \u..cI. This is in reply to the final rejection of October 1~ 
(~ ~q\PleaSe amend the applicat~ as follows: 

llJ \IJ IN THE CLAIMS / / / 
.i/C Claims ~ and 24 line 1 cancel -- (Rewritten) 

. ~, . 

REMARKS 

The claims in the application are claims 14 to 25. The 

allowance of claims 23 and 24 is appreciated. 

Attached hereto is a copy of a portion of Volume 29 of 

Advances in Behavioral Biology.pages 539 to 549. This article sets 

forth the unexpected advantages of the compounds covered by the 

claims. 

It is true, as the Examiner pointed out, that Aeschlimann 

1,905,990 has prepared a compound with a dialkylaminoalkyl 

substituent, but he disclosed no such compound wherein, ·as in all 

the compounds of the present application, the alkyl.between the 
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phenyl and the amino is branched. Although according to U. S. 

patent 2,493,710 he prepared at a later date a compound with such 

a branched alkyl, this was not a dialkylamlno compound. Thus 

present inventor has combined the features ot the branched alkyl 

bridge and the tertiary nitrogen. 

Second, though it is true that miotine as well as the Meltzer 

compound (identified in the present application under the code 

number RA10 ) both do present the branched alkyl bridge and the 

. tertiary nitrogen, and thus are structurally closer to the new 

compounds than the Aeschlimann compounds, it is stressed that by 

introducing for the first time high alkyl substituents than methyl 

on the nitrogen of the carbamate moiety, the applicant has prepared 

high homologues of miotine (which bears a hydrogen and a methyl) 

and the Meltzer compound '(which bears two methyls), which 

surprisingly exhibit very significant advantages not only over 

physostigmine and the Aeschlimann art, but also over miotine and 

the Meltzer compound. It was totally unexpected that the mere 

sUbstitution of a methyl by a higher alkyl would significantly 

improve the pharmacological profile of these compounds. 

It was our intention to file an affidavit under Rule 132 

attesting to the superiority of the claimed compounds. It was just 

realized that all the data available for this showing are already 

disclosed in the patent or specifica.tions and in a pUblication of 

the inventors, which appeared in the priority year. Th~s data, 
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summarized below, appears. to be adequate for establishing 

superiority not only of RA7 versus RA10 but a,lso of all the 

higher alkyl homologues of the present invention versus RA10 

or miotine. 

As mentioned in the description or the publication, 

physostigmine has serious disadVantages such as a low therapeutic 

ratio and a short duration of action which necessitates frequent 

dosing. The known carbamates have similar disadvantages and thus 

have never been used as acetylcholinesterase inhibitors: miotine 

(used as miotic) has a low therapeutic ratio and a short duration 

of action. 

The new carbamates with at least one alkyl.higher than methyl 

on the N of the carbamate une~ectedly exhibit a higher therapeutic 

ratio than miotine and a longer duration of action than miotine and 

RA,o' This can be seen in Table 3 of the patent application 

specification and Table 4 of the publication as regards the 

therapeutic ratio and in Table 2 of the patent application, 

specification and t~ble 3 of the publication (% inhibited by ED10 

after 3 hours) as regards the duration of action. 

The longer duration of action seems to be an advantage shared 

by all the higher homologues .Of RA10 as defined above. This is 

very important and totally unexpected. 
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Page Four 

It is believed that based on this showing the compounds 

defined by the claims are patentable over the references. For the 

reasons given hereinabove reconsideration of the rejection of the 

claims is respectively requested. 

aughlin 
Attorney for Applicant 
Laughlin, Markensohn, Lagani & Pegg 
129 Headquarters Plaza 
Morristown, New Jersey 0796Q 
(201)-539-0080 

CERTIFICATE UNDER 37 CFR 1.8 Cal 

I hereby certify that this amendment is being deposited 
with the united states Postal service First class postage prepaid 
in an envelope addressed to: Commissioner of Patents and 
Trademarks, Washington, D. C. 20231, on December 9, 1988. 

Richard T. Laughlin 
Dated: Il-U/ h 
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PHARMACOLOGICAL ACTIVITY OF NOVEL ANTICHOLINESTERASE AGENTS OF POTENTIAL 

USE IN THE TREATMENT OF ALZHEIMER'S DISEASE 

~Iarta leinstock 1 , Michal Radn 1, Mich/lal Chorev2 I< Zeev 
Tuhlll .. 
DePArtments of PhArmncology1 and Hedi~innl Chcmistry2 
School or Pha~aoy, Hebrew University, Ein Kerem, JerusAlem 
Israel 

INTRODUCTION 

In dementia of the Alzheimer type there is a selective loss in the 
cerebral cortex of choline acet~itranSferasc (CAT), the enzyme that 
synthesizes acetylcholine (ACh) 1, • The degree of dementia and memory 
impairment that occurs in this condition is ~ell correlated' with the 
decrement in cortical cholinergic transmission. !Joreover, scopolamine, 
a cholinergic antagonist, can C2use memory impairment in normlll individ
uals similar to that in aging • These f1nding~ suggest thAt impaired 
cortioal cholinergio tranamiasion may be at least in part responsible 
for the symptomatology of Alzheimer disease. In Dupport of this 
suggestion it lias found that physostigmine, which prevents tge 
destruction of ACh, can cause memory improvement in Alzheimer patients • 
The extent oC improvement o.f the s}'11lptom'atology was closely related 'to 
the degree of inhibition of' acetylcholinesterase (AChE) in the apinal 
fluid, and thgs to the amount of physostigmine reachin~ t.he contral 
nervous ~ystem • 

As potential therapy for dementia, physostigmino hilS a number of 
disadvantage .. , the most serious of IIhich is its low therapeutic ratio. 
In most studies in "hich any improvement in symptomatology was rcportedtl the dose range in ~ich thiB occurred was very narrow (1-2.5mg orlllly 
or 0.25-0.5mg, i.v. ), lIith higher doses causing a decrement in perform
ance or distressing side etrects due to peripheral cholinilrgic over
activity. Another diaadvantage is its low chemical stability .nd short 
duration of action, IIhich necessitate frequent dosing. Its o.ral bio
avaUability is' also unpredictable, and it only appears to produce 
improvement ~ Alzheimer symptomatology by this route 1£ it is given 
lIith lecithin • 

The purpose or the present stud), lisa to synthes! ze anticholin
eateraae agents IIhich readily reaoh the CN!3 after parenteral and oral 
adllinistration; IIhich have a higher therapeutic ratio than that of phy
sostigmine, greater chemical stability, and a longer duration of action. 
These advantages should make them more sui table than physostigmine Cor 
the long te~' treatment of condi tiona associated IIi th a deficit in 
chollnergJ.o transmission in the central nervous system. 

Apart from physostigmine, all of the carbamate anticholinesteraaes 
IIhich are used medicinally·, have a quaternary N-function and thus do not 

539 

- 199-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 199 of 372



penetrate the CNS to Bny significant extent10• Almost all the synthetic 
carbamates with a tertiary N were designed as insecticides, and have n 
monomethyl substituent on tha Ii of the carb"mate. They are thus 
relatively unstable at physiological pH and, ot short duration 10. One 
such carbamate, miotine, has only been used clinically as 1\ miQ.tic 11 • 
The dimethyl analogue. has only been used as an insecticide 1 Z • The 
effect of other mono or dialkyl substitution on the N ot the carbamate 
of this structure on AChE activity ~ or ~ does not appeBr 
to have ~, .. n studied. Accordingly we prepared and tested a series ot 
mono and .llkyl derivatives of miotine" the activities of some of which 
are described, (A patent haD been applied tor the novel structures). 
Particular emphasis ia placed on their abilities to inhibit brain AChE 
and on their relative toxicities. ' 

METHODS 

Preparation of mono- and di-substituted phenyl carbamatea 

The N-monoalkYl and N,H-dialkrl substituted phenyl carbamates were 
synthesized from cJ.. -m-hydroxyphenrlethyl-dimethrlamine (I), which was 
i tsel! ~repared according to the procedure described by Stedman and 
Stedman with minor modifications, as shown in the scheme below: 

o 
II ~Rt 

O-C-N'R & 4 R:R,NCOCI 

~rH-NMe, 
(l1alkyl Me Kethod 8 
deri Va ti yes 

OH & RrNCO to 

~S:H-NMe, 
Me 

I K.tho<l A 

For the synthesis of the monoalkylphenyl carbamate .. , a 2-3 fold 
molar oxcesS of the alkyl iaocyanate was reaoted vi th phenol I i", drr 
benzene at room temperature overnight (see Scheme 1 method A). For the 
synthesis of the N,H-dialkyl-substituted phenyl carbamates, 1.5-2 fold 
molar excess of the corresponding carbamoyl chloride was allowed to 
react with phenol I in dry ace toni trlle in the presence of a similar 
excess of sodium hydride (see Scheme 1 method B). The weak acidity of 
phenol I required the use' of a strong base such as sodium hydride tq 
produce the phenolate which acts as the nucleophile. 

All carbamates ware obtained as hydrochloride salts by saturating 
their etheral solutions with MC1(g). These salts were purified by re
orystallization froal ethanol-ether. Purity was assessed by t.l.c. on 
preooated silica ~el plates, reversed-phase HPLC, elemental microchem
ical analysis and, M-n.m.r. 

Meaaurement of antiAChE activity in vitro 

Kale mioe (Sabra strain) weighing 30-40g were ssorificed by 
cervical dilllocation and the whole brain minus cerebellull t'IIpidly 
rtillovec!. and weighed. The brains froll 10 mice Were homogen1:ted in 1101/ 
100g wet weight phosphate bufter O.1K pH S.O, centrituged at 12,000 rpm 
and the sUpernatant, discarded. The pellet waB mixed with a sillilar 
volume as above of buffer 0.1M pH 8.0 containing 1" Triton, using iI 
Vortex Genie at maximum speed for 1 min. The mixture was centrituged and 
the supernatant which contained most of the solubilized AChE was used 
for subsequent determinations of anticholinesterase activitr. 

540 
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The eUect of at least three d!!terent concentrations ot each 
inhibitor vas measured on the rate of hydrolysis of 20}ll of 0.075H 
acetyl thiooholine iodide by 25]11 ot solubilized AChE. Tho enzyme wes 
incubated vith the inhibitor for periods ranging from 2-180 mins at 370 C 
before the addition of. tha substrate. The rate of h.rJirolysis wse 
measured by 'the spectrophotometrio method of Ellman et s1. 3. From these 
data the lIIolar concentration of each agent that inhibited the activity 
of the enzyme by 50" (rC50) at tho time of peak activity (30-120 min) 
vas calculated. 

Measurement or antiAChE activity in vivo 

. At lea at three doses or each drug were adminietered eubcutaneously 
(s.c.) or orally to lIIioe. Anilll8le were aacr!!iced at ditferent times 
ranging fro. 0.25 to 7 hours "fter drug administration. The presence or 
absence of aide effacts reminiscent of cholinergic hyperactivity 
(tremora, salivation, defeoation, fasciculations, difficulty in breath
ing) were noted for eaoh drug. The brain W8a rapidly removed at the 
given times stated oboye and the enzyme AChE extracted and solubilized 
as desoribed in the previous aeotion. The activity of the enzyme removed 
from drug treated mice was noeasured as described above and compared with 
that of mice given saline (control). 

Assessment .of acute toxicity 

lIale mice vere given one of at least three different doseR of each 
'drug orally or 8.C., a minimum of 10 mice being dotted to each dose. 

The number of animals that died in each group wi thin 3 hours was 
determined, and from these data the L050 (dose in ~moles/kg which was le
thal to 50% of the mice) was computed. 

Table 1. Relationship between chemical structure t rel~tive 

hydrophobicity and molar refractivity of phenyl carbemates 

Drug R1 R2 Capecit;r factor 
(k' )* 

1101. Refractivity 

RA2 (mi ctine) H Me 0.5 5.65 
RA6 H Et 0.83 10.30 

RA1!i H n-Pr 1.48 14.96 

RAn H i-Pr 1.37 14.96 
RA14 H All;rl 1.3:' 14.49 
RA12 H c-Huyl 6.17 26.69 
RA10 He lie 1.33 11.30 

RA7 lie Et 2 •. 53 15.95 

RAe Et Et 4.33 20.60 

* CBpacit;r factor defined as ratio of difference between retention tlD1e 
cf the compound ""d that of the unreteined 801 ute to that of the 
unreta~.d solute on a revereed pheee (C1S) HPLC column (solvent, 70~ 
of 0.1~ aqueous TFA soln. + 3~ •• thanol). This factor is a measure 
of the relative h;rdrophcblcit;r of the compound. 
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Thill experiMent waa repeated in enimals which had becn pretrftated 
15 mins previously with either atropine meth,lnitrate (ATHN 5!DR/kg) 
which block only peripheral muscarinic receptors 4 or stropine sulphate, 
(5mg/kg) which blocks both central and peripheral muscarinic receptore, 
end th,! anticholinesteraae agents were injected s. c. 

Measurement of antiAChE activity in different areas of rat brain 

Male end :Comale Sabra rats weighing 150-350g were injected s.c. 
with either saline, physostigmine 0.15mg/kg, RA6 1.0mg/kp;. RA70.5mg/kg 
or RA15 0.5mg/ks (six animals wera used for each treatment group). Tho 
cerobral cortex, hippocampus, corpus striatum and medulla ohlongata "ere 
rapidly disseoted an ioe, weighed individually, homogenized in phosphats 
buffer and extrscted and solubilized es described above for mouse brain. 
The aotivity of' the anzyme trom treated and oontrol rats was elsa 
msasured aa described above. 

The percent inhibition of AChE by each drug wes computcd for the 
different brain areas by comparison with the pooled meen of the control 
values (n.12) for each area. 

Stat1stica 1 analyses. Date from the experiment on the effects of 
drugs on AChE in diffsrent areaS of rat brain were analysed by 2-.. ay 
anAlysis of variance, followed by Neuman Keul'. post hoc comparisons. 

RESULTS 

The relationship between the N alkyl substituents, relntive hydro
phobioity and malar rsfractivity is shown in Table 1. In general both 
ths latter parameters increased as the size of the mono or disubstitufed 
alkyl groupa beoame lorger. 

Table 2. Tha effect of the novel compounds on AChE activity in mouse 
brain~and~ 

Drug 1 Ie50 1 Relative Potency 1 
1 pM 1 to Physostigmine 1 

-------1-----1-------1 
Physostigmine I 0.011 : 100 : 
RA2 : 0.013 : 85 I 
RA6 1 0.40 1 3 1 
RA15 I 0.11: 10 : 
RA13 112.10 1 0.1 \ 
RA14 I 0.43 1 3 I 

RA12 1 0.093 1 12 I 
RA10 1 0.027 : 41 , 
RA7 I 3.00: 0.4 I 
RA8 135.0 1 0.03 : 

ED50 
f"\olea/kg 

0.92 
0.92 
8.47 
2.80 

40.0 
6.01 
7.24 
1.14 
4.20 

56.0 
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AntlAChE activity in mouse brain 

The. inhibitory activities of the novel carbal1lates and physostigllline 
on a solubilized preparation of AChE of mouse whole brain in vitro are 
sUlMlarized in Table 2. The monol1lethyl substituted darivative, RA2, 
(miotine), was found to be the most potent inhibitor of brain AChE, both 
in vitro and in vivo. It has a rapid onset of action which is of ft 

relatively' shortdiiration (90-120 l1Iin in vivo) like that of physo
stlg111ine (Teble 3). Increase in the siz~ alkyl radical to ftthyl 
(RA6) , resulted in s large reduction (>30 fold) in in vitro aotivity, 
but only a 6-fold decrease, .!!!..::i:!!!.. Larger Bubsti tuenta, n-propyl, and 
o-haxyl proved to be more potent inhibitore than II-ethyl , or II-allyl, 
but less so, than N-methyl, while introduotion of an i-propyl group 
reaulted in a 1000-fold decrease in AChE activity. In general, all the 
novel monosubstituted carbametes were more active in vivo by fSCltors of 
2-20 times, than one would have expected from the"liCtIvities on the 
isolated enzyme when comparod to physostigmine or miotina. (Table 2J. 

Comparison of the· date in Tables 1 and 2, reveals thst there is no 
correlation between in vitro anticholinesterase activity (IC50) of the 
monosubstituted carbamates and any of the physical parameters examined, 
e.g. chain length' in extended conformstion, methyl (RA2) , <ethyl (RA6), 
(n-propyl (RA15), molar refractivity, cf. c-hezyl (RA12), ethyl and 
i-propyl (RA13), hydrophobicity, cf n-propyl and i-propyl. 

The disubstituted carbamatas were generally Ie sa active in vitro 
than the corresponding monosubati tuted deri vat! ves. Among the three 
analogues thore appeared to be II negative correlation between inhibitory 
potency, and both hydrophobicity and mola. refracti vi ty volume. 

Introduction of B aeoond methyl group on the II of the carbamate 
caused only e amall reduction in inhibitory activity. However, when one 
group was substituted by ethyl, (RA7) ~ activity fell by 2 orders 
of magnitude. Surprisingly, this compound was considcrobly more potent 
than one would have expected. from the in vitro dam when it was injected 
into the whole animal Under theae conditions its activity wee only 
reduoed to 1/3rd of that of the dimethyl derivative. 

TobIe 3. Duration of aotion of C8 rbamft tea on brain AChE in Plieo 

Drug Time of peak " inhibition.:!:. s.e. ED5<> oral 
inhibition by ED50 at 3 hrs 

(min.) ED50 s.c. 

Physostigmine 15 0 4.3 
RA2 15 0 1.3 
RA6 30-120 47+1 2.6 

RA15 15-30 26+5 4.0 
RA14 30 41+3 3.EI 
RA12 30-60 36~3 3.0 
RA10 15 0 3.4 

RA7 60-120 33+3 1.5 
RAe 30-120 31~6 1.4 
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Fig. 1. Duration of inhibition of brain AChE Rfter s.c. injection of 
physostigmine, RA6 end RA7 in mice 

The diethyl substituted compound, RAe, proved to be a weak 
inhibitor, with an IC50 of only 35 ~. All the compounda having a sub
stitutent larger than methyl, had a slower onset of action, both on the 
isolated solubilized enzyma and in the whole animal, lind a longer 
duration of aotion in vivo, than methyl derivatives and physostigmine 
(Table 3). The latte~ ceased to inhibit brain AChE 2-3 hOllrs after 
injection, while all the novel compounds with alkyl substituents larger 
than me~hyl c~used significant inhibition for 3-7 hours [Fig. 11. 

The maximum inhibition of the brain AChE after oral administration 
of any dose of physostigmine, did not exceed 50%; This was achieved at 
about a 4 times larger dose than the ED50 after s.o. injootion (Table 
3]. Higher doses, osused marked respiretory distress, fssoiouletions and 
tremors. With the possible exception of RA10. a greater than 70% 
inhibition of brain AChE was obtained after oral administration of all 
the other compounds. The inoidence of untowerd symptoms due' to 
cholinergiC overactivity was also muoh lower with these compounds. 

Acute tozicity 

The acute toxic! ty . or the anticholinesterase agents 1s s~own 1n 
Table 4. wben these were given slone or arter pretreatment with ATHN or 
atropine. The therapeutic ratios, defined as the L050/EIl50, or all the 
cOllpounds .xc.pt RA2 were about , ti .... greater than that of phyaoa
tipine. which was only ,.,. Blockade or peJ:'1pberal muscarinic receptors 
by ATIIII, oaused a d .. llar increase 1n LD50 (1.5-2.2 fold) 1n aU the 
oo"pcunda. When muscarinio receptors 1n the CNS were also blookad by 

- 204-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 204 of 372



atropine, the LD.50 ot: phyaostigmine and the majorHr ot: the compoW'lds 
rose br 2.2-3 • .5 fold. The disubatitued compounds, RA10 and RA7. however, 
shQwed a 6-11 fold increaB~ in LD!iO. 

AntiAChE activity in different areas of rat brain 

The AChE sctivity of different areas of rat brain is shown in Table 
.5. IIhile the cerebral cortex, hippocampus snd medulla showed 
approx1matelr silDilar amounts of enzyme activity, that in the striatum 
was about 10~fold higher. 

Fig. 2 showa the effect of physostigmine and three novel carbamates 
on AChE activity in 4 aress of rat brain. The doses of the 4 drugs were 
chosen which gave the sam. degree of inhibition at AChE in the cerebral 
cortex. At these doses, RA6, RA7 and RA15 caused significantly leas 
inhibition in the medulla (P(O.O.5) and RA7 oaused a lower effect in the 
stria tUII , than in the cortex. RA6 and RA7 also prcduced significantly 
less inhibition 1n the. medulla than did physostigmine. The effect of 
RA15 in the hippocampus WaB significantlr greater than that of all the 
other drugs when given at a dcse that inhibited the enzyme in the cortex 
to a similar extent. 

DISCUSSION 

In the present seriea of carbamate derivatives in vitro inhibition 
(lC50) of brain AChE varied 3000-fold from the IDc8'ttOleaat potent 
drug. In' the mono-alkylated derivatives, no correlation was found 
between the IesO values and hydrophobicity, molar refract! vi ty, cr 
length cf the moat extended conformation of the carbamate moiety. Thus, 
the largest substituent, c-hexyl, showed a much emaller decrease in 
inhibi tory potency oompared to miotine, than did the monoethyl 
derivative. On the other hand, introduotion cf an i-propyl resulted in a 
1000-fold decrease in activity, while n-propyl, which hAS the SAme molar 
refractivity and hydrophobiCity, was only 10 times less potent than 
.. iotina. 

Table 4. Aoute toxicity of carbamates in mice 

I LD50 Therapeutic Degree cf protection" afforded I 

Drug I )lIIIoles/kg ratio by pretreatment with I 
I a.c. (LD.50/ED50) ATKII" Atropine" I 

---I 
3.0 Physo. I 3.0 3.3 1.8 I 

RA2 I 4.50 4.9 1.6 2.4 
RA6 I 95.7 11.3 1.5 2.7 

I 

RA15 I 30.5 10.9 1.5 3.0 
RA14 I 64.8 10.8 1.8 2.2 
RA12 I 41.5 9.8 1.2 3.5 

I 

RA10 I 12.4 10.9 1.6 5.8 
I 

RA7 I 46.0 11.0 2.2 10.9 

HAS I >568 )10.0 

" Drug, injeoted 15 llin. after atropine meth),l nitrate 5 109/kg cr 
atropine sulphate 5 mg/kg 

** LP50 after ATKM or atropine pretreatment 
LD50 ot drug alone 
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Table ,. AChE aotivity in different areas of rat brain 

Brain Area 

Cerebral cortex 
,Hippocampus 
Medulla 
Corpus striatum 

(11 ) 
(12) 
(12) 
(11 ) 

pM of substrate hydrolysed, 
per min per mg. tissue:!:. s.e. 

2.73+0.09 
3.43+0.09 
5.55+0.27 

27.10+1.10 

Furthermore, no olear correlation could be demonstrated between 
anti AChE activity of the carbamates on ,the bola ted enzyme taken from 
mouse brain and that obtained ex vivo after injection of the drug into 
mice. All the novel carbamates were relatively much more active in vivo 
in relation to physostigmine or miotine, than in vitro. This disc~ 
was especially evident in the dial'bstituted enAlogues, RA7 and FA6. 
Theee compounds were 50-60 times more effeotive in vivo than one would 
have predicted from the data on the isolated enzy.ne:-

The relatively greater aotivity of the larger monoalkyl and dialkyl 
substi tuted drugs in the whole animal may be due to a greater chel'1ical 
stability. It haa previously been shown that monomethyl carbama{8s are 
much less stable that dimethyl derivatives at phyalolgical pH • The 
relatively long duration of enzyme inhibition (>7 hours) of all the 
larger alkyl derivatives in vivo, (compared with about 2 hours for 
physostigmine) suggests that they are che,mically more atable at body pH 
and are more slowly metabolized. 

Another reason for the grenter in vivo acti vi ty of the RA compounds 
may be their higher lipid solubility, which should enable a grea ter 
proportion of the drug to reach the central nervous system. This 
property oould also explain the more efficient absorption from the 
gastro-intestlnal tract of several of these carbamates, particularly RA7 
and RA6. 

Comparison of the aoute toxicity of the RA compounds wi th thn t of 
physostigmine in mice, showed the former to have considerably higher 
therapeutic ratios, 10-12, compared with )., for physostigmine and 4.5 
for mic>tine. Furthermore, signs of oholinergic overactivity, fasciculat
ions, tremors, salivation Rnd defecation were seen at the ED50 dos" 
(which caused 50% inhibition of the whole brain enzyme) of physostigmine 
but not of the' other carbamates. The greater therapeutic, ra tios of the 
RA compounds appears at first sight,to be surprising since the mortality 
is a direct reault of AChE inhibition, and is due to the §resence of 
exoess AChE in tho medulla, whioh causes reapiratory arrest 1 • This w"s 
demonstrated in the present study by pretresting the animals wUh 
a tropine which prevents the centrally induced respire tory depression , 
and which raisea the LD50 of all the monosubati tuted carbamatea by a 
faotor of about 3. In, the presence of such muscarinic blockade, deeth, 
from overdose then results t'rOll respiratory musole paralysis due to 
el<cea~ ACh at the neuromuscular junction. At this stsge, no antidotes 
are effective and,only artificial ventilation can prevent loss of life. 
The t'act that the LIl50 ot' RA7 can be increased 11-fold by mURcarinic 
receptor blockade, demonstrates a relat1ve lack or .:rrect or this d""" 
on somatic muscle. Thia is Q distinct advantAge in terms of its 
therapeutic potential. 
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CEREBRAL HIPPOCAMPUS 
CORTEX • 

40 

..... 20 
.s::. 
u ..: .... 
0 
c: 0 0 
.~ ... 
:;; CORPUS STRIA TUM 
.~ 

.s::. MEDULLA c: ... 
" 

40 OBLONGATA 

20 ~. .. 

0 

0 Physo O.ISmg/kg • RA6 1.01091 kg 

121 RA7 0.5 mg/kg 1:;1 RA15 05mg/l«} 

• P<0.05 of Physo. + P<O.OS of Cort .. 

Fig. 2. Inhibition of AChE in different areas of rnt brain by 
physostigmine and 3 novel" oarbamates 
* Significantly different from physostigmine in same brain area 

P(0.05 
+ Signifioontly different from value in cortex for same drug 

P(O.05 

In order to explain the lower toxic1ty of tho RA compounds an 
attempt w.a made to determine whether they have a seleoti Va effect in 
different brain areas. It was found that physostigmine inhibited AChE to 
the aam. extent in tour areas in the rat brain in spite of the faot that 
thee ... r ..... oontain different amounts of onzyme. In contrast, RA6, RA7 
and RA15 given in dosea whioh blocked AChE 1n the cerebral oortex by 
'5-4~, caused significantly: less inhibition in the medulla. The most 
striking difference .. as s •• n with RA7 which only reduced AChE in the 
medulla by 1~. Since the ED50 was determined in whole brain, of which 
the cerebr .. l cortex oontributes a major portion compared to the medulla, 
this differontial effect of the drugs serves to 'explain their highar 
therapeutic ratio. 
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The selective effect '. may result from a ditference in the 
distribution of the drugs to these brain areas. Alternatively, it may be 
due to the presence of AChE isoenzyme", which could have different 
affinities for the inhibitors. Such a differential sensitivity 'Of 
multiple forms of AChE hes been demonstrated for organophosphates10• It 
remains to be determined whether multiple form" of AChE are present in 
rat brain, Gnd whether they are selectively inhibited by RA compounds. 

The data from this study shoH thet larger monoalkyl or dialkyl 
deri vati ves of miotine, possess several advantages over physostigmine 
for potential therapeutic application in conditions involving reduced 
cholinergic transmission in the cerebral cortex. If the therapeutic 
effect of these agents results from inhibition of AChE in this brain 
ares, compounds RA6, RA15, RA14, RA12, RA10, RA7 end RAe all hove 
considerably higher therapeutic ratios than physostigmine and show fewer 
side effects at ED50 doses. This may be due to a selective inhibition in 
cortical areas sparing the medulla. RA7 and RA10 have an additional 
advantage in the fact that the lethal effects of drug overdose can be 
prevented by atropine. IIhile the duration of Significant enzyme 
inhibition lifter physostigmine is less than 2 hours, all the above drugs 
(except RA10) aot for periods of 7 hours or more after 8 single 
injection. The longer duration is a distinct advantage in the treatment 
of chronio conditions such as Alzheimer's disease. Furthermore, RA6, RA7 
and RA6 ahow ... aignificantly more efficient oral absorption since their 
potencies when given by this route closely resemble those after 
parenteral administration. 
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Appllcants' evidence (ttAdvances in Behavioral Biology," 

Vol. 29, pages 539-549) has not been considered since a good 

and s'ufflcient reason has not been p:tesented why the evidence 

could not have been p:tesented ea:tlier. Moreover, it does not 

appear that such evidence would put the application in 

condition for allowance. Also, note HPEP 609. 

The evidence presented 1n the specification has been 

considered but not found persuasive of patentability. Fisrt, 

while Aeschlimann CUSP 1,905,990) :tefers to Physosti~ine, 

this compound is not rep:tesentatlve of the compounds of the 

reference, e.g., compound of example 2. As such, it is 

conside:ted that the compounds of Aeschlimann have not been 

compared. Second, it is not seen that miotlne and the 

compound of Meltzer are structurally closer than the 

compounds of Aeschlimann. Third, the showing is not 

commensurate in scope with the claims. While compound RA6 is 

a homologue of miotine, the claims stUl read on other 

compounds that are just as structurally close or closer to 

the p:tior a:tt compounds. For example, homologues and isomers 

of the Aeschlimann compounds whe:tein Rl and R2 are methyl, R3 

is hydrogen and R4,and R5 are ethyl; the homologues of 

miotinewhereln one or both ot R4 and R5 1. ethrl or R3 1s 

methyl; and homologues and isomers ,of the Meltzer compound 

wherein Rl, R2, R4 or R5 is ethyl or R3 is methyl. Fourth, 

the evidence of Talbe 3 would suggest that the Meltzer 

compound are comparable to the instantly claimed compounds. 

Fifth, the method claims read on the use, of the prior art 

compounds represented by applicants to be inferior or 
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Setial No. 185,451 -3-

. Att Unit 126 

compounds structur.ally closer to the pr lor art compounds that 

have not been compared. Allegatlons as to duration stand 

unsubstantlated, 

MShippen 

703-557-3920 t?JdJrfr 
ERIMARY EXAMINER 

ART UNIT 126 
1... 
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IN THE UNITED STATES 

In re application of: Rosin 

serial No.: 07/ 185,451 

PATENT AND TRADEMARK OFFICE ,;: 

Group No.: Art unit 126 

Filed: 04/25/88 Examiner: Michael L. Shi~en 
.--t-:;;Q-

For: Phenyl Carbamates ':'·~~rn. 
o N (") 

Commissioner of Patents and Trademarks c:' W rn ""1:1 __ ...: 

\--' ;;:, -Co.-

Washington, D. C. 20231 N. _P. rn 
o CP, C) 

(J.1 

NOTICE OF APPEAL FROM THE PRIMARY EXAMINER .TO THE BOARD en 
OF PATENT APPEALS AND INTERFERENCES 

Applicant hereby appeals to the Board from the decision 
of the Primary Examiner dated October 11, 1988 finally rejecting 
clc:dms 147tJ22 & 25. Claims 23 & 24 were allowed. 

The item(s) checked below are appropriate: 
'-

1. __ A petition and fee for extension of term for reply 
to the final rejection is attached. 

2.-X Appeal. Fee 
~other than a small entity

small entity
verified. statement attached. 

fee $130.00 
fee $ 65.00 

verified statement filed on ______________ __ 

Fee $130.00 

3.-1L Payment 

~ Check attached for the sum of'$ 130.00 
____ Charge Account for any fee deficiency. 

~~ __ (and for any 
notice is 

Charge Account 
-. --- ·fee deficienc-y"')-.--::::;;--'=::: 
attached. 

Reg No. 17,264 

Tel. No. (201)539-0080 Richard T. Laughlin 
129 Headquarters Plaza 
Morristown, New Jersey 07960 

070 01/13/89 185451 1 119 130.00 CK 
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CERTIFICATE OF MAILING (37 CFR.1. 8a) 

I hereby certify that this paper (along with along with any 
paper referred to as being attached or enclosed) is being deposited 
with the united states Postal Service on the date shown below with 
SUfficient postage as first class mail in an envelope addressed to 
the: Commissioner of Patents an Tradem kS t Was . ngton, D. C. 
20231. I 

.......... --_ ... ----....... 
Date: January 10, 1989 

Laughlin, Markensohn, Lagani & Pegg 
129 Headquarters Plaza 
Morristown, New Jersey 07960 
(201) 539-0080 
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_._----_ .. _- ... -- _. _ .. __ .-. ----_. __ .. ----

.... 
UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMiSSIONER OF PATENTS AND TRADEMARKS 

Washington, D. C, 20231 
I"IRST NAMED APPLICANT ATTORNEY DOCKET NO. 

r ., EXAMINER 

:;/-flfP5N 
ART UNIT I ,.Ar." NUMBER 

I "U.t:7 ~ 
DATE MAILED: 

EXAMINER INTERVIEW SUMMARY RECORD 

All partlclpanto (applicant, applicant'l rep", .. ntatlve, PTO penonnef): 

(1)._--,Ih,-,-,--,-,-",5C..tJh'-'-JlfF7l'fHei'-=-~"-------
(2) ____ ..... (--"I"'-'s~p:Je.<...y-.:..---------, 
Dlte of Intervlaw __ -,,2-'-¥/-!O.:;2._::L--:)f-I_~,,-9L-_____ _ 

Type:' 0 Talaphonlc ~onallcoPY Is glvan to 0 applicant ~c.nt's rapresentatlve). 

(3), _________________ _ 

(4), ___________________ _ 

Exhibit Ihown or demonstration conducted: 0 Val 0 No. If y .. , brlof delCrlptlon: ____________________ _ 

Agreement o wal reached with respect to some or all Qf the claims in question. o wal not reached. 

Claim. dllCu_: _____ I-I-'~'_·_· ________________________________ _ 

Identification of prior Irt dl.cu.IId' _______________________________________ _ 

Description of the gen .... ' nature of what wal agr~d to If an .;rHmtnt wal reached. or any other comments: ______________ _ 

o 
(A fuller description, If neclaery. and • copy of the em,ndm.nta, If avalleble, which the examiner 8IgrHd would Ander the claims aUowable must be 
Ittached. Also, who'" no copy of tho emondmonu which would .. ndor the clolm. Illowablo I. avlillble, I lummery thoreof must be ~ttached.) 

Unl ... tho paragraphs below havo beon chackld to Indicate to thHontrery, A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION IS 
NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW·(o.g., Itom. 1-7 an tho rove .... Ide a!thl. form). Ita respon. to the 
last Office action he •• Iroedy been flied, then applicant II given onl month from thillntervllW dote to provide I rtetemont of tho .ubrtence 01 tholntorvlow. 

o It II not'neceuary for appllcent to provide, separate record of thl lublt,nee of the Interview. 
~r' 

o Sine. the examiner'. 1nterview summary above (including any attachment., reflects a complete response to e.:h of the objections. rejections and • ~ 
requirements that may be prellnt in the lart 0fflce action, and .inca the clalmllre now allow.bll, thll completed form 11 conltdend to fulfill the 1.'. 
r .. pon .. roqulremonU afth,lart Offlcoactlon. ~ 

Examiner', Signature 
PTOt. ... '3IflEV. '-S4, 

ORIGINAL FOR INSERTION IN RIGHT HAND FlAP OF FILE WRAPPER 

- 215 -

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 215 of 372



,I 

IN' 'l'BE UNITED STM.'ES PATEUT ,un> TRADEHAFtK 

Applicant: M. W. Rosin et al. 

Serial No: 185,451 AI:t unit: 126 

Filing Date: 

Title: 

Examiner: 

April 25, 1988 

PHENYL CARBAMATES 

Michael L. Shippen 
---------------------------~-------------------------.-------

February 28, 1989 

AMENDMENT ORDER RULE ll<Ci 

Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

SIR: 

lau451al 

This ia in response to the OffiGe Action mailed or; 

October 11, 1988 and setting 3"Ji1hortlE!ned statutory p~!rioc; 

for response of three months to E!xpix:e on January 11, 198D. 

Applicants petition that, if requiJ:ed, the time fo I: 

response be extended and the corresponding fee be charge~ 

The Commissioner is hereby authorizeJ to charge any 

additional fees which may be required to Acct. No. 11-0224. 

Applicants further respectfully l=equE!st tl',at this respons,", 

be accepted as a bona fide effott to me~t any potential 

response requirements outstanding and due in the abov~ 

matter. 

~ 
Please amend the applicntion as f()llows: 

1 
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IN THE CLAIMS; 

Please cancel claims 14 to 17 without prejudice to thair 

reintroduction at a later point in time. 

I 
)..<r. (amended) [A co~o nd of cl aim 14 'which is 1 N·-

K. I D ethyl,N""methyl-3 [l-(dim hy minolethJrllphanyl carbamate M.ul 

[or] pharmacologicall sal ts l:hl~reof. 

Please cancel claims 19to 22 and 25 witbout prejudice t·) 

their reintroduction at a 1 ater pOint in t:lme. 

REMARKS 

Claims 14 to 25 were in the case. The presan~ 

amendment cal"\cels claims 14 to 17, 19 to 22 and 25 w.ithou,: 

prejudice to their reintroduction at u latar point in time. 

Applicants' attorney thcmks thE! gxaminer Hichae:~ 

L. Shippen for the interview kindly granted 6n February 22, 

1989. The courtesies exchanged during the interview are vary 

much appreciated. During the interview the claims and the 

references of rE!cord were considered .. ' Appl icants' attorney 

presented arguments distinguishiri~l the composition discloBed 

in clain! 18 of the instant applicl~tior" from the teachings of: 

the refe=rences substantially as set f()rth. below. 

2 
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It appeared that the application p~ovided sume 

statements, which indicate th,rt thl3 N-'ethyl,N-methyl-3 Ll-
\ 

(dimethylamino)ethy11phenyl cacbamate of claim 18 is 

patentably distinguished over the art of record. 

It was noted during the interview that the 

closeflt art of record appeared to be the compound code 1207 

on page 177, first item of Table V of the journal azticle 

nInsecticidal Activity of Substituted Phenyl N

Methy1carbamates" by J. Me1tzlH and H. ,0. A. Welle in Eat. 

~xp. & app1. 12 (1969), 169 -172. This conpound is N-methyl-

3 [1- (dimethylumino) ethyl] ph~nyl carbaIllate. Whereas this 

reference comp()und has an actiVE! hydro'3e" eltom left at the 

nitrogen of the carbamate group, the prt:'sent invenl:ion j'jas 

this hydrogen atom substituted by ethyl. 

The reference nInhibition of Activated Factors II, 

VII, IX, and X by Synthetic Orga~ic Compounds Directed 

Ilgainst the Act.ive-Site Seryl RI!!sid1;,e" :oy J. A. v. d. Woet"d-

de Lange et a1. in Haemostasis 10, 315 -347 (1981) also 

lists as compound 137 on page 332 I:he Silme compound as the 

above reference, that: is N-'methyl-3 [1-

(dimethylamino)ethyllphenyl carbamat.e. 

It is submitted that the compound of claim 18 is 

clearly distinguished from the I:ompcund recited in these two 

3 
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referen(:es by the ethyl group substituting <I hydrogen atom 

at the carbamate nitrogen atom. 

This compound of the references, is further recite-d 

in the specification of the applicants and listed in th~ 

tables of the present application aH a reference compound 

labelled Miotine or Miotine Hel for thEl ~lydrochloric acid 

salt (compare Page 19, Table 1, Eiecond item; Page 20, TablH 

2, second item; and Page 21, Table 3, se(:ond item). 
, , 

The same Tables contai.ll th(~ cClmpound of c1 aim III 

designated as RA7 HCl (Table 1) Clr RA7 ('l'ables 2 and 3). All 

stated on Page 17, lines 15 to 25, the acetylcholinesteras~ 

inhibition was determined after subcutaneous administration. 

While the potenci of the reference compound miotine is 5 

percent on a relative scale of 100 percent referring to tha 

activity of physostigmine, the invention compound ot clcdHI 

18 was found to have a potency of 4~ or more 'than eigh~ 

times as large. 

Table 3 compares the aClIte tox:lc.ity of carbamateE 

in mice. This toxicity was deteimined as set forth in th~ 

specification on paie 17, line 26 to page 18, line 14. The 

first data col umn of Table 3 shows that the lethal dose of 

the reference compound Miotine was 4.5, whereas thd 

invention c~mpound of claim 18 exhibited a leth.al dose oi 

4 
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46, which is more than ten times as latge. Thus the side 

effects of the invention compound Clf cleLim 18 appear to be 

much less than ~hose of the reference compound Miotine. 

Furthermore, data column 2 of Table 3 indicates that lhe 

degree of protection affclrded by pretrl~atment with atroplne 

has only a value of 2.4 for the referencu compound Miotine, 

where.Ls the invention compound of claim If! has a val ue of 

10.4, which is more than four tl.mes as large. Data colum-II 3 

- of Table 3 calculates the therapeut.ic [(l,tiO and finds that 

the reference compound Miotine has a thurapeutic ratio of 

4.9, whereas the invention compound of claim 18 has a 

therapeutic ratio of of 12.4, whicb is more than 2.5 tirues 

as high. 

The applicants' specification provides on pages 22 

to 26 a comparison of compounds according to the invention 

to reference compounds. The la"t b,o par-agraphs on page 23 

show a general superiority of certain compounds including 

the compound of claim 18 over t:he reference compound 

Miotine. Page 24, lines 4 an.d 5 demonstrates that the 

_invention compound o~ claim 18 sbows a longer time 

effectivenessas compared to other ccmpounds consider~d 

including the reference compound Miotine. This leads to 

J?.articular advantages in the tJl:eatment of certain disea",es 

5 
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as stated on page 24, lines 8 to 14. Furthermore, page 24, 

lines 15 to 23 disclases that there is a more effective 

absorpt~ion of the invention compound of claim 18 as compar,~d 

to the reference compound Miotin.e. 

In view of the clear atructur~l difference of the 

invention compound of claim 18 as compal'ed with what appea rs 

to be the C10SElst reference MiotinEli as well as in v ie'li I)f 

the advantageous pharmacological properties of the invention 

compound of claim 18 over thE, referElDL:e MiotiIH), it Is 

respectfully submitted that the compound of claim 18 s

ethyl ,N-methyl-3 [1- (dimethyl amino) ethyl ]phenyl carbamate is 

clearly patentable over Miotine and I~he ad of record. 

The present amendlneIlt is int.ended to present 

a claim which is deemed to be in bet;:er fClrm for apPEl':ll. 

It is submitted that a large part of the present 

submission is inherently contained 1n the application. 

Therefore, it was not appropriate to present this focus~d 

considera~ion prior to the cancellation of claims 14 to 17, 

19 to 22 and 25. 

The present amendments were not presented earli~r 

since they are in response to ~he specif~c combination DE 

references performed in the Final Reje~tion. The way uf 

combination of references in the Final rejection is 

6 

- 221 -

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 221 of 372



unexpected and nl~w to the Appl icants. 

The present amendment is deemed to remove cwd/oL 

simplify issues which would othenlise require consideration 

in an appeal. The present amendmel1t is further submitted tv 

adopt suggestions gathered from the Office Actions. 

The prt~sent amendment is bel ievl:,d not to present 

any "new issues since the claim is substantially based on ." 

previously presented claim and since the applicatioll 

provides clear support for particular advantages associated 

with the invention compound of cIa. 1m 18. 

The present amendment is cancelling the finally 

rejected claims 14 to 17,19 to 22 and 25 in order to placl! 

the application in better conditioll for al?p.~a1. 

It is submitted that i:hl~ amE!ndment is a bona fide: 

attempt to advance the proseclition by alliendments to tht: 

claims seeking to overcome rejections b~sed on the applied 

prior art. 

It is submitted that the present amendment 

complies with observations made in the Final Rejection. 

Reconsideration of all outstamling rejections is 

respectfully requested. 

Thus, the Applicants bel ieve th.at this case is now 

in condition for allowance and a Notice of Allowance 1~ 

7 
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----'-....... _ .. - .. __ .. 

solicited. If the Office in any respect finds that this 

amendment is not complete to place the appl icat:ion .Ln 

condition for allowance, then an int:erv'i~w with Applicants' 

attorney is respectfully requested. It is submitted tb~t 

such an interview would be particularly appropriate becau3e 

'applicants have narrowed the issues substantialiy during 

prosecution of this application. 

Entry of the present amendmenc is respectfully 

requested. The claim as presently submitted is deemed to be 

in forlD for allowance and an early notice of allowanc<3 .-Ls 

earnestly solicited. 

By: 

Respectfully submitted, 

M. W. Rosin et al. 

-r""':----------
Borst M. Kasper, eir attorney 
13 Forest Drive, Warrdn, N.J. 07060 
(201)757-283.9; Req.No. 28559 
Docket No.: lau451 

*%FAMEND<1au451 (February 28, 1989 (rep 
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UNITED STATU "ARTMENT OF COMMERCE 
Patant and Trad •••• rk Offlc;, 

Addr ... : COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington. D.C. 20231 

FIRST NAMED APPUCANT .ATTORNEY DOCKET NO. 

F~()SIN M 469-102-:l 

r 
1:::r.CHAr~[) T. LAUGHLIN EXAMINER 

SHIPPI::N. M I •. AUGHL.IN, MAI:::I'(ENSOHN , LAGANI 8. F'EGG 
1. Z9 HEAOQUARTEI-:':S PLAZA 
MClFm:X:STOWN, N.J 07960 ARTUNtT I PAP£R NUMBER 

126 to 
DATE MAILED: 

03/1'1/89 

NOTICE OF ALLOWABILITY 

PART I. J 
1.1i!lI This communication Is responsive to 2 ~ 9,lkt . 
2. ~ All the claims being allowable •. PROSECUTId'N ON THE MERITS IS (OR REMAINS) CLOSED In this application. II not Included 

herewith (or previously mailed). a Notice Of Allowance And lsaue Fee Due or other appropriate communication will be sent In due 
course. 

3. 9iIl The allowed claims are 1f'"};;1. ? + "Z- tj 
4. 0 The drawings flied on are acceptable. 

5. p!l Acknowledgment Is made of the claim for priority under 35 U.S.C. 119. The certilled copy has [-1 been received. ~ not been 
received. [-1 been flied In parent application Serial No. '. flied on ___________ _ 

6. 0 Nota the attached examiner's Amendment. 

7. 0 Note the attached examiner Interview Summary Record. PTOL-413. 

6. 0 Note the attached Examlner's Statement of Reasons for Allowance. 

g. 0 Note the attached NOTICE OF REFERENCES CITED. PTO::892. 

10. 0 Note the attached INFORMATION DISCLOSURE CITATION. PTO-1449. 

PART II. 

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below Is set to EXPIRE THREE MONTHS 
FROM THE "DATE MAILED" Indicated on this form. Failure to timely comply will result In the ABANDONMENT of this application. 
Extensions of time may be obtained under the provisions 0137 CFR 1.136(a). . 

1. 0 Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION. PTO·152, which discloses that the oath 
ordeclaraUon Is dellclent. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED. 

2. 0 APPLICANT MUST MAKE THE DRAWING CHANGES INDICATED BELOW IN THE MANNER SET FORTH ON THE REVERSE SIDE 
OF THIS PAPER. 

a. 0 Drawing Informalities are Indicated on the NOTICE RE PATENT DRAWINGS, PTO-948. attached hereto or to Paper No. 
____ • CORRECTION IS R~QUIRED. 

b. 0 The proposed drawing correction flied on _________ has been approved. by the examiner. CORRECTION IS 

REQUIRED. 

c. 0 Approved drawing corrections are'descrlbed by the examiner In the attached EXAMINER'S AMENDMENT. CORRECTION IS 
REQUIRED. 

d. 0 Formal drawings are nOw REQUIRED. 

---------------------------------------------------------------------
Any response to this letter should Include In the upper right hand corner, the following Information from the NOTICE OF ALLOWANCE 
AND ISSUE FEE DUE: ISSUE BATCH NUMBER, DATE OF THE NOTICE OF ALLOWANCE. AND SERIAL NUMBER. ' 

AUlIChm.nt.~ 

_ examiner's Amendment 
_ examiner Interview Summary Record. PTOL~ 413 
_ Reasons tor Allowance 
_ Nollel of References Cited. PT0-892 
_ Information Disclosure Clt8110n, PTO-1<449 

PTOL·31IREV.2-35) 

_ Notice of Informal Application. PTO-t52 
_ Notice r8 Patent Crawing., PTO·~8 
_ Uatlng 01 Bondod OraHamen 
_ Other 

~,t'~ 
MICHAEL L SHIPPEN 
PRIMARY EXAMINER 

ART UNIT 126 
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OL-85 (REV 4·861 

FII1it 

r 

UNITEC STATES DEPARTMENT OF COMMERCE 
Patent: and Trademark Cfflce 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C, 20231 

NOTICE OF ALLOWANCE 
AND ISSUE FEE DUE 

RICHARD T. LAUGHLIN 
LALIGHLIN, MARKENSOHN, LAGANI 8. PEGG 
129 HEADQUARTERS PLAZA 

All communications regarding this 
application should give the serial 
number, date of filing, name of 
applicant, and batch number. 

MORf~ISTOWN, N,J 07960 

The application Identified below has been examined and found allowable 
for issuance of Letters Patent PROSECUTION ON THE MERITS IS CLOSED 

I SCI SERIAL NO. I FILING DATE I TOTAL CLAMS I 

Please direct all communications 
to the Attention of "OFFICE OF 
PUBLICATIONS" unless advised 
to the contrary. 

EXAMINER AND GROUP ART UNIT I DATE MAILED 

OZL18!"i,Jt~51 o Jt/25/88 003 SHIF'PEN, M :1.26 03/tJt/89 

NUlllucl 
MARTA W. Allpill:'1111 

TITLE OF 
INVENTION 

ROSIN, 

F'HENYL CAREIAMATES 

A TTY'S DOCKET NO. CLASS-SUBCLASS 

0,-:1.:1.5.000 

DATE DUE 

R05 UTl:LITY He) ~1560+0() ()6/j.'l/89 

The amount of the issue fee is specified in 37 C.F.R. 1.18. I! the applicant qualified for and has filed a verified statement of small entity status in 
accordance with 37 C.F.R. 1.27. the issue fee is one-hal! the amount for non-small entities. The issue fee due printed above reflects applicant's 
status as of the time of mailing this notice. A verified statement of small entity status may be filed prior to or with 'payment of the i.sue fee. 
However. in accordance with 37 C.F.R. 1.28, failure to establish status as a small entity prior to or with payment of the issue fee precludes 
payment of the Issue fee in the amount so established 'for small entities and precludes a refund of any ponion thereof paid prior to establishing 
status as a small entity. 
THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE as indicated above. The application shall 
otherwise be regarded as ABANDONED. The issue fee will not be accepted from anyone other than the applicant; a registered attorney or agent; 
or the assignee or other party in interest as shown by the records of the Patent and Trademark Office. Where an authorization to charge the issue 
fee to a deposit account has been filed before the mailing of the notice of allowance, the issue fee is charged to the deposit account at the time of 
mailing of this notice in accordance with 37 C.F.R. 1.311. I! the issue fee has been so charged; it is indicated above. 
In order to minimize delays in the issuance of a patent based on this application, thla Notice may have been mailee! prior to completlo,; of 
fln'al proce~.lng. The nature and/or extent of the remaining revision or processing requirements may cause slight delays of the patent. In 
addition, If proaecutlon I. to be reopened, this Notice of Allowance will be vacated and the appropriate Office action will follow 
In due cou, ... I! tha issue fee has already been paid and prosecution is reopened. the applicant may request a refund or request .that the fee be 
credited to a deposit account. However, applicant may request that the previously submitted issue fee be applied. I! abandoned. applicant may 
request refund or credit to a deposit account. 
\n the case of each patent is~uin9 without an aSSignment. the complete post office address of the inventor(s) will be printed In the patent headIng 
and in the Offi~ial Gezette. If the inventor's address is now different from the address which appears In the application, please fill in the 
information in the spaces provided on PTOL-85b enclosed. I! there are address changes for more than two inventors, enter the additional 
addresses on the reverse side of the PTOL-85b. 

, The ·appropriate spaces in the ASSIGNMENT DATA section of PTOL-85b must be completed in an cases. If it is desired to have the patent Issue to 
an assignee, an assignment must have been previously submitted to the Patent and Trademark Office or must. ~e submitted not later than the date 
of payment of Ihe issue fee as required by 37 C.F.R. 1.334. Where there is an assignment. the assignee's name and address must be provided on 
the PTOL-85b to ensure its inclusion in the printed patent. 
Advance orders for 10 or more printed copies of the prospective patent can ba made by completing the information in Section 4 of PTOL-85b and 

. submilling payment therewith. If Use of a deposit account is being authorized for pa'yment, PTOL-85c should also be forwarded. The order must 
be lor at least 10 co ies and must accom an the issue fee. The copies ordered will be sent only to the address specified in section 1 or lA of 

L· b. 

o 
Note attached communicati'on trom the Examiner. 

This notice is issued in view .;:>f 
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CXLIII. STUDIES ON THE RELATIONSHIP 
BETWEEN, CHEMICAL CONSTITUTION 

AND PHYSIOLOGICAL ACTION. 
IV. THE INHIBITORY ACTION OF CERTAIN 

SYNTHETIC U,RETHANES ON THE 
ACTIVITY OF ESTERASES. 

By I<mOAU STEDlt\~ AXil Jo;LLENSTEmIAN. ' 

Frol/l Ille Depnrllllf'lIl Of .ll.,lktll CI,clllis/ry, £Tllirl'Tlri/y 
of BliilllJurgl,. 

(Rrcf,it't'd Jill/I! 20/h, 19.12.) 
" 

PART III [Stromnn nnd Ste!lmnp, 1931] of this series of communicntions was 
conceme<l" with an elCamination of the action towards liver esterlllM! of the 
group of urethanes which hatt pre\;ously been IIho\\,11 to bcha\'e pharma
cologically as "paraaympathetic stimulants," nnd it was demonstrated that, 
while such urethanes poaacssed the power ofinhibiting the action oHhis enzyme 
to a vcry hilEh degree. other urethanes and bases did not produce a similar 
eft'ect. It was therefore concluded that a relationship between constitution and 
inhibitory nction towards liver esterase existed analogous to that between 
constitution and 'physiological action in the same group. This result aft'orde<l 
exceedingl1strong. if not conclusive. evidence in favour of Loe\\i and Nav
ratil's'[1920] view. regarding the mechanism of the action of phyaoatigmine on 
the beart; and further appeared to indicate the nature of the enzyme whicb. 
accordinl( to Engelhart and Loewi [1930} and to llatthes [1930]. bringa about 
the dl'ltruction of acetylcholine and of the' vagua substance, It is clear from 
Locwi'll y,'ork .. ho .... ·~ver. that the liver ia not normally directly responsible for 
t h .. d ... truotion or the vallUA aubatance, which. in hia original experiments. was' 
Iho .... ·n to be callaed by aqueous extracts of the frog'. heart, It therefore .p
peal't'd to be drlirable to examine the inhibitory action or the above group of 
urethanes towards aerum eaterue, particularly as Engelhart and Loe,,·i. 
!llattbl'l. and Plattner have shown that both whole blood and aerum are capable 
of deatroying acetylcholine. At the SAme time the actions of the urethanes on 
two other enzymes. namely pancreatic lipase and phoephatue. the normal sub
strates or which are esters. ha\'!! been examined in order to determine the extent 
to which the inhibitory action of the urethanes ia apecific. 
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" 

INHIBITION OF f:STJom.\8~:S BY Um~TI('\X&1oj IllJli 

EII;!JIIII' prt'jlllrlltioH, Tho pllnt'l'Clltic IiPIlI4(' Willi Plt'PIIlt'tl from \IiJC'1I 1'1111-

(,I'CIIII tlrconUng to Willlltiltt('r lind WII)dllehmitlt·Ltoitz'. method {11I:!a), Tlu' 
minced Jllol1lll1 w('ro desiccated by SIICCI!Nivc trl'lItmtmt with ort·toni· lind I'tlll'r 
lind th" fibroua material WHI lIeparllh'<i rrom thl' tlry prt!Jlllrntion hy JlClunrlin" 
it in a mortar and then ahllkinJ( it throllJ(h a fine aieve, The finl' lJOwrll'r 1111 

obtained waa extracted for 4 110111'1 at 30· with 87 % J(IYl'('rol (!J:l ec, (or :l!t, 
or powder), centriluged, and t·he extract Itort'll ill thi! form, Immerliatcly 
before Ull', 15 ce, or this ('xt,ract wcre llilutt'l\ to GO ('c, with wllt/'r, 111111 o!!lIill 
rentrifu~ed to remove 11 finc precipitatc which llepllrlltctl. 

Hydro/g.i. o/O/il'l! oil, The influence of miotin(' hytlrO<lhloridl' on till' hytlro. 
h'aia of olh'e oil by pancrelltic Iipnll4! WOI lil'lt eXllmillt'l1. Into l'llCh ortwo 1111\1111 

stoppered bottles :N) g. of olh'c oil were weight'llllnll :! cc. or ammonill'ammo
niuDl chloride buffer (1111 8,9) were tben added, The contents or onc houll' lI'\'rI' 

no\\' treated with 11 cc. of the above enzyml' I'xtract Ilnd t,bOIle oC thl' otJll'r 
witb 11 ce. of tbe III1me extract containing G mg. o( miotine Iwdrochloritll' 
\\"hich had been dissolved in it one hour previously. ~:och bottlt: \\'1111 Khnkl'n 
for 3 miuutes to emulsify the oil and then placP.l\ in a thcrmOlitnt nt !IO~ fllr one 
hour, The contents.of each bottle were now woshed with 11K) l'C, or rloctilit'll 
Kpirit into B flask, 20 cc. of ether Ildded to tli880lve the oil Bnd the IIOlutionK 
titrated with 0·727 N Blcoholic potlUllliulll hydroxide, usinl{ thYlllolphthalt·illllll 
iudicator. In each case (l·8 ce. of the alkali were used. ,\ control, u~inj( II cc, 
of wBter in place of the enzyme solution, relJuiflod :z..& cc. or the ulknli, It. ill 
clear thl1t miotine exerted no inhibitory action. 

Hydro/g'I', o/tn'butYM'n. In order to rollow the hydrolYliis of tributyrin. the 
Ktll\lIlEnlometric method described in Part HI was ~Dlployt'l1. The uhow 
diluted extract (1 ce.) of pancreatic Iipall' W08 mixed with :l co. or phOlphahl 
buffer (PlI 7'9) and diluted to 10 ce. with water, One cc. oUhis prepllflltion Willi 

treated with 12 mg. of miotine hydrochloride disllolvcd in 1 cc. or \\'ntl'r 111\1\ 

allOWed to stand tor ono hour, when 1 ce. of the mixture \1'118 used in II 
hydrolysis experiment. For the control, 1 ce. of wilter WIlS employed in placo 
or the solution oImiotine hydrochloride. The following figufl'8 repfl>sent the 
diminution in the drop number,in luccl'Sllive periods of:ro minutes: control, 
1~, 23; in the p,reaence of miotine, U, 23, Miotine it thus without inhibitory 
action OD. the h;ycholpia ot tributyrin by panc~tio lipase, 

Hytlrolym o/melly' butyrate. The'mothod employed was at lint identical 
with that used in Part III with liver eaterue, except that the reaction mixture 
contained a high percentage 01 glycenil which activates as woll as .tllbiliSCI the 
lipue. Into a 100 ce. graduated flask were introduced 50 cc. of a 50 % solution 
of gl):ceroland 2Oce. of butter (1 part 2·GN NHa:2 part. :!·5N NHtel; Pn 8'9) 
Ilnd the mixture was then warmed to SOO in a thermOlltat. One ce. of methyl 
butyrate "'u diuolved u completely .. JlOIIIIiblo in this by sbaking, when 20 cc. 
of the diluted extract of pancreatic lipaie were added and the volume wos 
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1:116. Eo 8T~m~IAN AND ~l STEmlAN 

mado up to 100 ee. with water. Tho flask WIIS lIgllin plac!!11 in the tlll.'rmostllt, 
:!O cr. ortlu~ mixturo being imml'llil\tely wit.illlrllwn, run into II mixturl! of:l6 ('(J. 
of o·:!.\' hydrochloric ucid with :10 CIl. of wl1tl'r 11ml titrlltl.'li wilh n·:! '" sodium 
h~-drollid,', using bromocresol purple IIti indicntor. Himilllr VOhlllll'lI oC thl' 
mixture \l'l're \l'it·llllrnwn nt intervals of :!O minutl's 111111 titratl!ll in the Kaml.' 
WII~', In ~he e:ocpcrinll'nt d~aigncd to t~lIt thu inhihitory IIction of rniotine, 
12 mg. oCthe hydrochloride wefU dillllo\\'l'd ill:!11 ~I.'. oCthe liilut.!tl extral't oCthe 
I'lIzyme anu ullow('11 to stand for one hour; 20 e~. oC thi:! lIolution IVl.'re t1wn 
ulIl,,1 in 11 hyurolyaia expcriml'lIt. Tho following rt'Mult1l wl're obtuineu, the 
figun'lI rl'pn'senting the IIl1mlK'r of cc. of o':!N nlkuli rC'luirt!t.l to tit·rate the 
acid Iibl'ratcu in :!O ee. of the reaction mixture in :W, 4U IIlul (i0 millutl's re· 
8pl'Cth'ely: control, Ho, :!'7, :H; in the prt'scnce oC miotinp, HIj, I·S6, :!·:15. 
A smull inhibitory etrect is appUrl'lIt., ulthough it is much smalll.'r in magnitude 
than with liver I!8teruae. 

Willstittcr and llemmen lI9:!4) have shown thut calcium oll'atc cxerts 11 

markl'd activating action on the hydrolysis of methyl butyrate by pancreatic 
lipase. .-\.nother experiment Wall thereCore carried out in the preHCnce of this 
8eth-ator. The procedure WIl8 iuentical with thut outlined above except that 
2 ee. each of 2 % sodium oleate nud culcium chloriuc aolutiona Were ntldcu to 
the fCllction mixture aCter the addition of the enzyme but beCore making lip to 
yoluDle. In view of the activation cnused by this audition, only 5 (Je. of the 
diluted glycerol extract of lipase were used. Neverthelcaa the lIume amount or 
miotine was employed. The following figurl'll ure typical of the results obtained: 
control, 2'25, ·H, /)'OU; in the presence ofmiotinc. l·7, a'15, 4-20. Owing to the 
fact that the hydrolysis of methyl butyrate by pallcreatic IipaHC uocs not toke 
a linear course, possibly lx.oc8\1Se of the changes which occllr in the Pn of the 
solution, it ill lIot po88ible to calculate in a simple IUlIllner the percentnge 
inhibition produceU by the miotine. Nevertheless it ill clear from thc figures 
tha~ the inhibition cauacd by the miotine in this eXpl'ritncnt is of the saDie 
order of magnitude u that produced by tho SIlDle quantity in tho absence of' 
calcium oleate, although only ono fifth of the amount of enzyme Willi requireU 
in the latter experiment. 

An t.'xpcrinlent sinlilar to thll.t lust described waa abo carrilotl out with ~he 
\ hydrochloride of the methylurcthune of m-tlimcthylaminophcllol, thi8 par· 

tieular urethane being chOlCn lx.'C~uae it had'pro\-eU to be the lUoat Detive of 
the urethane. examined in inhibiting the hydrolysis of methyl butyrato by 
Ih'er .,.terue. About 10 mg. ot the urethane wtlre employed, the remaining 
detaib being identical with tboao UCIKlribed above. The ll'llulta are shown by the 
following figum: control, 2'011, a'9, 4'71>; in the pn.'sence of the uret\;lane, 
1'-15, :!'9, 3·85, .A amall inhibitory eil'ect ia again apparent. 

In ,-jew or the possibility that the glycerol, neccsaarily present in the above 
solutions, might diminiah the inhibitory action of the urethanes, the infiuence 
of glycerol on the inhibitory action of miotine towards liver esterase was 
eXlnUDeU, An acidified and dialyaed extract uf Ih'er powder, similar to thOle 
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,lc8cribcd in Part lIt; WII. cmploycll, t·ho hydrolysis of nwt.hyl hulyrnl •• I",jlll( 
f(ll\owro ul\llcr tho comlitionl dl'scribcII in thllt pllper with till' 1I11>4lifi"lIt iOIl 
t hllt· no ce. of wllt!!r wl'r~ replncl.u by GO cc. of uO % "lye,·rul. ,\H inhibitnr. 
tHIl mg. ofmiotiuc h~'drochlori,le Wll8 cmploy,'I\. Thl' f"l1l1l1'in" I Itrlliioll li"ur"K 
\I"'fl' obtllinro: control (without "Iyc('rol), I·~u. a·s. 1;.1); coni rol (with "Ireefol), 
1'1\5, 3·6(~, 5'45: in the prCII('nce of miotinl' (withollt. "ly(!C'rll\), ,,·;,r,. 1,;,. :!'2: 
ill thl' pr,'IICI\('(, of miotilll' lind gIY('l'rIll. 0,1)1;,1·,1, :!·O. It iM I,\,hl"nt Ihllt Ilw 
J.!1~·,'crol Will without influcnce t'itlll'r 011 t·hl' IIl.th'it)' of Ih., ,'~t"TnK" or fin IIii' 
inhibitory IIctivity of lIIiolinl'. Thc ,'xIII'rin\(!nt furl h." KI'n"'K In iIIuM'rlll" II,.. 
IIIl1ch gr(,lltl'r sl'lIsitivity of liver l'~tl'rn~t' to mio\im'. With onl~' 1\ Ihuul'nnt\lh 
I'"rt of the Ilmount 118l,,1 with pnncr('ntir IiplIKl' n !lTI'lIll'r inhibition \\'111' 

produced. 
KIUXK\' I·UOSI'IlATAIIE. 

The prepnrat,ion of kidnl'Y phosphnta~e r.mployell \l'IIS (ll;tllilll'tl hy Erllt
lIIan'8 methl)l.l (1927]. uno g. of 11ig', kidney, wI'rl' minc,·,I, "IIKp<.'1II11',1 in Iit~Il'l'. 
of water to which milch tolul'nc hnd been ad.h·d, IIl1d ineuhntl'll for:! ,111\'8 nt 
:Ii". The mixture wal then filtl'rell throul%h n·lin.! IIl1'tnllltrnilll'r, "nIl 1111' II;rhi,1 
Iiltmt\! trellted wit·h IllitTt'1I of rectific,1 "pirit. The precipitnh' s~ prOlluccu 
wall filtered, stirred with 500 cc. of nlcobol ouclagllin filh·TI·,I, thi~ prnl"'~l1ll1'ing 
rp~otetl twice. It wns then similarly trel\ted with GO() l·C. of ,·tlll'r, Ilril~l in 
the oir nnd ground in 11 mortar. Extrllets of the pholl(lhlltnlle wl'rl! pr"purl'll 
hy sbnking 4 g. of this dry powder with 80 cc. of _V/40 nlllll10nill for I ~ hOllr~ 
unu remo\'inll the solid IOllterial in- tho eentriful%t'. 

The substrate employed wos sodium glycerophosphlltt!. To 11 mixhlr!! (If 
10 ce. of I) % sodium glycerophosphate, lOee. of buffer (llIll1nOnill-I\IIUnonium 
chloriul', Pu 8'9) ond 60 ce. of wott'r, previously warmcd to :10· in 1\ t Ill'rn\()~tnt, 
were udded 10 ce. of the above solution of phosplllltusc. TIll! totll\'volulllC WIIS 

tht'n DlilCle up to 100 oe. witb wllter and thCHolution replneeu in the thl'rmo~tut. 
:!O cc. of the mixture were immediately withdrllwn and rlln illto 10 t..'V. of 
10 % triehloroneetie acid. The free ph08pbl\te WIIS tht'n !!stimoteu in :!a ce. of 
the filtrute by precipitating it III phosphomolyWie acid, Ili&lOlving the hitter 
nfter filtration in 10 ce. of o.:!IN ·!'olIlOH IIIIU titrnting tho eXCl'$lI IIlklili with 
"'U\)\)5~" lIitrie aeiu. Similar withurawlllllallll t'litimntiolls Were mutll' lit IiXl'll 
illll'f\·ub. A typienl experiment willilullicc to illustrnte t·hnt miotinc is without 
'Iction Oil kidney phosphatlllC. 12 Illg. of 111iotine liyllro<:hloritlc ""'re .1i""oh·c.1 
in 12 ce. of the enzyme solutioll anu, nCter all intl!rvlll of one hOllr, tbe ph(lll
plmtllMl llctivity of 10 CIl. or tho solution was c.lt·termil1cU, l\ control l.t'iI111· 
('urricd out simultaneously. Tho following figures represent the ce. of nitric 
"eill required to neutralise the excCIIS alkuli in estimations 011 snmples with
llrawn iminec.liately and arter·SO minutt'll respectively: control, 18·:!, 8-9; with 
miotine, 18'6, 8·9. 

SEBJ.:lI ESTERASE. 

In order to eXllmine tlte inhibitory action of the variolls urethRlIl's towllrds 
scrum cstel'aH', the serulII of t,he guinea-pig was chosen, since the blood of.t his 
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1~1I1' 

animal i. known to contain a reluth'ely hiJ(h "mollnt or ih!! enzyme. :1-3 cC. 
of the serum, the exaet VOllllllt' IleJll'l\(liulI "11011 the eliterllIC uctivity oC the 
lIDmpll' l'mplo.\·l.'d, were trel,h'll with:! l't', or phosphate hutTer or Pu N. lind thl! 
mixtllre wall diluted to 10 ce. with wuter. 0110 ce. of thilillOlution Willi mixed 
with 1 eo. of 11 solution ot the urethane IIIl1ll'r t'xnmillntion nnd allowed to 
~talld for about all hour,whl'll tlw t'Ktl'raftl' ncti\'it~· of 1 ce. of the mixture W811 

dl'tl'rminl'(l by the fttnlollUlOll1etric ml'tlll)ll t1l'IICrihed in Part Ill. In the 
control ex}X'rimlOnt, the solution of the IIrct.lllllll' wnll replneed by an equal 

Tabll'I. l111tibitiollll! &etlllll e./efllHI! by t·ltriou. 1/TftllClIIl!'. 

~"I .. tMlt.1 tributyrin. T=~~I'. I'll =7-tI. 

Jo"iliAl '''Ull'. uf Uc·N1.·"IM' in tl~JII 1t1lmhc.·r ill 
Inhihitor ..... _.---., """'("ntllJ,(u 

Inhihit ..... (.II , Ur') ~~llIIh ... .ttl mill"_ i,.hihition 

PlrrHH'Illt'",'/f : 
Cuntr .. 1 \I :!I 
.... H('I 4 ;; II 411 
I"HL1 4 II III ~4 

".Hel 4 II I;; :!II 
Cuntrnl l:I !!., 
1II·~I,·1 41MI ;, II Il4 
/1,)1,,1 41MI I " 114 
,,·)Id ",IMI 1 :1 Ill! 

.1Iial;IIt _,,'t·,,: 
('untn)l II ~:I 
••• Hel 41MI I ~ III 

/,,'iIO 
411 .i In ,i7 

.jIMI :! 4 Ii!I 

(Ioo'HCI 
411 4 1\1 ,'i 

.jiM. I :I 111 

Co~irul 
.&II' II "' 17 

I~ :)1 
",.~I('1 4nOll ~ 3 1111 

1·.)1('1 
41MI 11 :!:! III 

41MN} I :1 11\. 

, .. ·i!col 41MI 1:1 :!:I 15 
~I.MI 1 :! ml 

It 4tM' \I 17 37 

Bu:" Itt,i •• : 
Control I~ 23 

.,.HCI 4n ~ Ii 711 

I,,'HCI " 1\' 16 30 
411 3 1 10 

":in,, 
~ \I 18 :!:! 

4n II I~ '"' COiltroi 1" :!II 
.. ·~I('1 -61.' II 11 3il 
,..~I.I ~ .. ., \I 1.& 411 
"'~Iel .&110 1 1;) 42 

• PAUf, .. ,ir., metb~I\lrt'tlulI"" of the IooInC'rie .UmC'tbvlaminophC'nala. 
.1liol ..... 'iuIJll('l ylurt'thallt'S of tbe loolllC'rio s'~''\lroll,.vphl'n~·IC'thYkUIIW'bYIaDllneo. 
&o:rl_,i •• , methylurt'tha'lH uf the .... lIK'riu by rosybcmayldillWthylamhWII, 

\'olt'llll' of water. The rl'Sulb obtllined are lliven in Table 1. The urethanes 
~mplo~'l'll \\·lOre identical with those uaed in Part III and are indicated by the 
aame abbnl"iattd namet. 
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LIVER E~TJl:RAKf:. 

In vil'w ot the tact that I!.'rum tram the Iluillt!lI-"ig wnl lI~ed in tho nbovo 
l'x~·rimt'nt. it Will thoullht t1U\t It ",oultt hI.' of int('rl'lIt to l'xnmint· the In
bibitof\' actionl ot tho varioul Ur1't11iUl1'1 all the liver l'IItt!rlllll' trom the IIIlmo 
spN'il'll: A preparation ot thil elteraac Willi therdore made trom a IIl1mJ,,,'r or 
~\linea.pill" livera uling tho IIlmo procedure nM wnl! l!mploYl'il in l'art III in 
t'onlll'l'tion with liver .. l'IItl'mac (rom the pij(, The nctivity ot the preparntion 
towardl Mt'thyl butyrate, however, pro\'l'll to be milch IIml1\1l'r than thnt trom 
the pig and It wu not, therefore, poaaible to rollow the hydroly,lill or .implc 
I'ltera by the technique employed in Part 111. Dt!lIpite it. IImaller aeth'ity 
towarda methyl butyrate, thil preparation nl'\'erthell'll p.rovl'li to be at 1I'I111t 

III active toward. tributyrin aa waathe cltl'rnllC (rom pij('8 Iiv('r. The l'xperi. 
ml'ntl recorded in Table II were theretore cllrril'll out, IIling thillllublltllncc 01 

Table II, Inllibiti,," 0/ gUiIlM·piy', liecr e.teru" by 
t:ali01l. urtthallt., 

Hubotrater tributyrin. T = :10'. I'll = 8.0. 

Final (,<'IK'. uf 0..-........ In 'Imp nlllnb", In 
Inhibitor .---'----, l't-n~nt."t" 

Inhibitor (JI xIII"") :lI'ml"". 441 h1II111, Inbihit~HI 

l'Atw!fl 10<',"4: 
Control 14 ~ljl 

",·HCI -Il' II II "II 
I .. HCI -IC' \I III :11 
",HCI 4" 7 Itl :III 

Control 14 ~'1 
.... )1.1 .jiM' II 13 ;\:1 
poll.( .jI1O :J " ill 
... 11.1 400 7 III 41 

.1I;ol;.' .,,·t.: 
Control II 2"J 
.... HCI .jI) " II ~ 
J .. HCI -Il' tl I" 3d 
",HCI 40 4 II fI4 

Control '3 2,,·l\ 
",·11.1 4110 iI lC~iI ;;7 
poll.1 .j/IO i\ II M 
",lId .wo ;) '11'3 i\7 

& •• ,l .. 'i .... 
Control 13 :!4 
•• HCI .&1\ :I II 67 
poHet "" 7 III :s:s 
",Het .au " II 6:S 

Control '4 :!7 
.·1I.1 "' .. " II 117 
poll. 1 .we. i\ ,: ;\8 

... lI.1 .wo II 13 ~ 

lIubatrate. The preparations ot the estenlSll employed were obtained by extract- . 
inll the deaiceated liver powder with dilute ammonia. aeidiCyinll this extract 
~'ith add and. after removin~ the' precipitate thus produced, dialysing (or 
about :I daY' in collodion membranes. In the varioul experiments recorded. 

BloeM •• 11U xnl 18 
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l·n-a'eo. or such nil l'xtrllct WCll' mixl'!l with 2 cc, oCphollphnt!! ImlTl'r IIr 1111 koIl 
ami thl' mixtul'\! wnll dilutt'ti to 111 ce. with wnter. Olle cc. or thi" Hfllution 
\\'al mixt'd \\'ith 1 CC. ofwutt'r ororn lIolutionortlu! uretllllllcunderc.oxamillation, 
allowl'tl to IItalll1 ror abollt 1111 hour, and 1 (le. of the mixturl' IIlIl'd in a hydrol~'Jlill 
t'X]II·rinll!llt. The r~ults obtained with the ynrious IIfl·thRIII'II are recorded in 
Tubll'I1. 

Sl')I)IARY A!iD DIIICUHHIOI(. 

In 80 far as thl'~' IIho\\' thnt the hydrolysis of trihutyrin hy thl' cJltlOrn!\(' 
from the Ih'er of the ltuhll'lI'Jli)C i" inhibitt'll hy limn \I concentrntiollll of tlU' 
IIfl·thanel which have ht·!!n "hown to hl'hllve all pnrnHymlHlthetic IItimulantli. 
the above experimellts cOlllltitute an cX!-l'lIsion tothl'liwreftteralll! from aKP.Cotul 
8\le<.'i~ of the rl'Sultll ohtaillt'11 with the pilllllld rlOportt'd in Purt III oC thill 
series. Wbile we have not cllrried out any extcnsive expt'rimentll with liver 
esterasea from otb!!f MllC<'ies. WI.' bll\'\' lIewrtlll,'lell3l1l1bmittt'tl thOMt' (rom B Cl'W 
to a preliminllry I'Xnmillntioll nnd hB\'e fOlind in ench cnse that their nctivity 
is illhibited by miotine wben prclICnt in concentrations of the IIllmc ordl'r or 
mallnitude ns cmplo~'ed in till' nbov!! experiments. It lI'ou1l1 thcrdorc appear 

,legitimate to COIII:III1II' that tbl' nrethnnl'll or the tn)\! ulldl'r conllitil'rntion in· 
hibit the acth'itr of !in'r eHtl'rnflCl! in Ill'ncrnl and irres]>I!ctive of the Hpeciell 
(rom which they orc derived, 

Our experiments rllrtlll'r tlemonstrate that. the inhibitory action of the 
urethanes il not relltrict!!(1 to the Ih'er enzyme but extends to the esterase 
which i. prl!l\Cnt in til", hlood·serum or the guinea-pi" ond of ccrtain other 
speciea. In "iew of the tact that it has bccn shown b~' the authofll ~entiont'll 
in the introduction that both whole blood and III!rum arc capable of destroying 
IInlall amounta of acet~'lcho\ine, a ptocl!II8\"hich is inhibited by physostigmine, 
this result wns, J>l!rhnps, to he I'xpected. Neverthell'SS, it must be emphasised 
t hat the eX]>l!rimt'nts Ilerl' rcconled have been carrit'd out using tributyrin as 
Bubstrate, While it would seem probable that the same enzyme is concerned 
in both processeS, this cannot at prelll!nt be reganled as definitely established. 
There exists, indeed, lOme evidence to thecontrar,.. Thus, Takahashi [1930]. hns 
recently compared the lipolytic acth"i,iea of the III!ra from a number of species, 
using trihutyrin as substrate, and has found that they fall in the following 
order: rabbit> cat;,. hone> mall> 'dog> cattle. This order is in !,teneral 
IIRreement 1\'ith the resultl of e!lrliu 'Workers and alao with some unpublished 
I.'X]>l!riinentl Which "'e bave carried out. 'On the other hand, the order in wtlich 
the d~tibrinated blood from a number of lpeociel destroys acetylcholine is, 
ncconlinll to Galebr and Plattner [19'17],lIIIIn > pig;;: cattle> dog > horse > 
rabbit> cat. The lottl'r III!ries is practically the reverse of that which hollis for 
th,e hydrolysis of tribut~'rin and hence luggests either tltllt dill'erent j!llz~'mea 
lire ~'oncl'rned in the t\\"o processes or that some other (actor, hitherto un
rec<'>llnille<l, is ill\·olved. It ill un1ikel~' that a solution of this aspect of the 
problem will be poAible ulltil the blood.enzymes have been purified nnd 
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conccntratoo. Untortllllatt'ly 811ch purifit'ntioll ill attl'lIcll'd with conllifleral,ll' 
difficulty Ollllccount of the quantity 1111(1 fl'l1dy ~olllhility oC thl' Herun! pfO. 

h'illa. Wo art! nevt'rthelelll at presellt elllZllj(l'Il in all Ilttempt to effect thill 
purification. 

Although the poulbility thu. ('xillt. that the h,'urol,'lIi" or t riblltyrinand 
the destruction otacetylcholille are brought about b.,' c1ifferl!nt 81'rllm em~ymtl.., 
our reault. appear quite definitely to indicatl' that the enzyml'H, ir MIK'I'ifit-ally 
diffe~nt·, are of the same j./l'lleral nature. We have now I'lItnIJlillbl'd that the 
activitielot both liver and Rerum eateralK's are inhibited In'smnllconcl'ntratiollll 
of urethanes ofthemiotine type. Ne,'erthl!\c~1I8; the aho,'~ rt'sliltlishow thnt the 
IIctivity of pancreatio lipase, nn Ilnl'lyme which, although it n'lIt.'mhleH liver 
esterase in hydrolyain~.aimple estp.rs, differs from tlii.-Iattt'r I'llzyml' in nUllckin).t 
flits rt'latively more rapidly, is not inhihited by miotinc \\'hl'n its suh!ltratc ill 
either a tat, in the form ot olive oil, or tributyrin, Wlllm, howl!"l!r, it" lIubstratl! 
is methyl butyrate, a aimple ester, its IIction ia inhibited by miotine, IIltlwulZh a 
eoncentration ot the dru~ which is hi"h comparl'd with thnt reqllirt·tJ with 
serum or liver eaterase ia neceasary. Similarly, the hydrol~'Hili of j[lycerophoflo 
phoric acid by kidney phosphatase, a process in"ol\'iuj[ on ('liter oC a llilTl'rl'nt 
type.trom that attackl'd by liver estl!rnse, is ullaff('ctt'ci h~' miotinl'. It thllll 
apPears that the inhibitory action of the urethlllll'lI with which w(' nrp. conct'rned 
is directed mainly towards true t:.~terasea, and it is therefore prohable thnt the 
destruction of acetylcholine is brought ahout by an enr.rme of t110 IIl\me nature. 

Regarding the natllrp nf the inhibitory lIt'tion of the drulls ill question, 
tht're appears little to be added to our comments in Part III. It was poilltl'tl 
out in that communication that the urethllnes are (,lIt('r~ lind thnt combinlltion 
between them and the enzyme probably in\'oh'('s the sa·me mechanism as witb 
the normalaubatrate, in which case the resultinlt inhibition would be duc to the 
inability of the enzyme to hydrolyse the urethane, Some chemical cvidence 
which aupporta this view may be mentioned. In Part I [19:16] ot this series it. 
was mentioned that when aqueous solutions of certnin ot the urethanes nre 
hailed, decompotition occurs with tho production at lIlethyl j.Yf1cyannte. This 
decomposition was erroneoully referred to ns h~'tlrolyail!, but it is c1enr, as 
pointed out by Aeacblimann and Reinert [1931] in a pIlper COllel'rned with the 
phllrmacology ot urethanea or the SlIme type, that· no h~'drol~"tic prQ!:eSll is 
in,'ol\·oo. Thia can be eeen from th~ following'cquation: 

!{(CH.la.CH(C;H,) .. C.H •. O.CO.NHCH,,,, X(CH,)t.CH(CH,).C.H~.OH 
. + CHaCNO. 

It, then, despite their structures as· esters, these urethanC!s lire not norntlilly 
hYllrolyeed by ordinary chemical reagents but underJrO a decomposition ot a 
different nature, it is not. difficult to unllerstnnd tbe innbilit,· of esterllses to 
bring about their destruction, The"lnhibitor~' action wfluld 'be a dire<-t l'on
~qu"nce or this, pro,-ided the urethnlles were elltlowctl Wifh high nffiuities for 
the enzyme. 
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Tho llt'nl'1'IIl l'\'lntiolll bl!h'ecn the nature or 'the urethane and ita In
bibitory activity toward. livl!r e.tl!fQlO ohll!rvc<l iii Pnrt III and dillCuued in 
that paper hn\'o agnin been encountered in the' experiment. dellCribcd above 
aDd require no rurther comment. The order or activity or isomeric urethane. 
appenn, howevcr, to ditTer according to the souree ot the enzyme. While) it 
would be in ftccordnnce with ot.herobacrvati<!ns tliat the enzymes trom difl'erent 
species should exhibit diirerencel in thi. respect, it i. morc difficult to under
stand why the eaUru\). trom the livcr and serum or the .amc .pedes should 
sho\\'similar difl'ereneee. Thc obvioul explanation, that the two latter enzymes 
are tlifl'erent subetances, may be correct. WI! feci, however, that it would be 
wiser at the present time not to lay too much stre" upon theao email difl.er
ence., which might conceivably be caused by impuritiel which are present in 
the enzyme solutions. 

The authors desire to thank Dr C. P. Beattie of the Bacteriology Depart
ment of this University for providing them with thc guinea-pig'. serum and 
ll\'ers used in this work. The cxpense oC this investigation hal been largely 
defrayed by J!l'ants Crom the Earl or Moray Research Fund oC this University. 
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CXXIX. STUDIES ON THE RELATIONSHIP 
BBTWBBN CHBMICAL CONSTITUTION 

AND PHYSIOLOGICAL ACTION. 
III. THE INHIBITORY ACTION OF CERTAIN 

SYNTHETIC URETHANES ON THE 
ACTIVITY OF LIVER ESTERASE. 

By EDGAR STEDMAN AND ELLEN STEDlIAN • 

. Ff()m Ihe Departmellt of .11edical Chemislry. Ullit:erllil!J of Ellillburgh •. 

(Received JUlie 271h. 1931.) 

PARTS I ~nd II {Stedman, 1926; 1929. 1] of this series of communications 
have dealt v.ith a new relation8hip between chemical constitution and physio
logical action. It has been shown that certain synthetic urethanes poS8Cl!lI in 
common with the alkaloid physoltigmine, which is also a urethane, the power 
of producing a constriction of the pupil when instilled into the eye. As a result 
of this work. as well as of extensions thereof published elsewhere [Stedman 
and Stedman, 1929; 1931), it has been concluded that substanCes which can 
be claaaed as phenyl esters of carbamic acida and which polll8aa a blllic group 
will, in general, exhibit similar miotic properties. Constitutional factors which 
repreaa,;or tend to repreaa, such properties have already been dillCuued. Until 
recently the p!wmacological examination of the synthetio urethanes had not 
extended· beyond their action on the eye and it was not therefore certain 
that they would resemble physostigmine in other physiological properties. 
One of the urethanes, namely. the methylurethane of a.m-hydroxyphenyl
ethyldimethylamine, which had already been shown to poaaeu marked miotic 
propertiea and had been named miotine [Stedman, 19"..9,2] on that accouut. 
hili. however, now been lubmitted to a complete, and three others to an 
extensive although leu complete, pharmacological examination [White and 
Stedman, 1931);' lIiotine· h .. thua been .hown to poaaeae physiological pro
pertiea which are qualitatively identical with those of phY8Oltigmine, and 
lIimiiar reaulta have .been obtained with the other urethanea .. far .. they 
bave heeD examilled. The aboye relatioJUlhip betweeD chemical COJUltitutiOD 
and phyaiolo~cal action i. therefore no' limited to miotio activity but em
bracea all the known' physiological actiolll of phyaoatigmine. Now, Loe""j 
and Navratil [1~6) have attributed the action of physoatigmin" 00 the heart 
to ita power of inhibiting the destruction of acetylcholine by an agent which 
.they have .hown to be preaent.in tlie heart and in aqueoua enracta of this 
orgu. A simi1ar agell' it preeent in the blood of certain speciea [Galehr and 
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Plllttncr, 1927}. Locwi nnd Navratil consider this agllllt to be all I1l1tt'rWll~, a 
view which hM becn tlis}lutcti by l'lattllllr alltl Oalt'lIr [lUllS], 'rhe argUInI'lIt~ 
of Plnttl1cr have, however, been dilillOlICtl of in ". rrct'llt }lapcr by Jo;ngt'\llIlr~ 
nuti Lcwwi [1930]. who have brought forwarti convincing Ilvilll'lICe of tilt' 
enzymic nature of the substance cauMiug the dcstruction of acetylcholi/ll" 
Evidenco leading to tho Bame concluaion hualHO been IlubJi.hed by lIQtt1I1'~ 
(1930J. In vic,,' of the similarity betwcen thc I1ctiollll of miotine alltil'hYHo, 
stigmine on the heart, 811t1 in .particular of the fact that miotine, like physo. 
stigmine, aensitisee the vagus and JIOtentiates the action of acetylcholine, it 
might. be expected that miotine would all10 inhibit the destruction of acetyl. 
choline by the agent in question. That this ill actually the cue has been showl! 
by Dr ~IatthH, who kindly comllared the action of miotine with that of 
physo.tigmine during his invt'ltigAtion of the inhibition by the lattn of the 
destruction of acetylcholine by serum. The problem thus arisclI as to whether 
urethanes of the type discussed above, which have been shown to po88ell8 

similar physiological properties, alllO share the property of inhibiting the 
action of the aerum-enzyme. Another problem is, ho\\'ever, involved. In the 
investigations both of Loewi and his co-workeri and of Matthes, the destruc' 
tion of acetylcholine by the solutions under examination has been measured 
by biological methods, and no t'xperimentl appear to be recorded which 
indicate whether the enzyme which is responsible for this destruction will 
hydrolyse simple eatera, or whether ita action is specific towards acetylcholine. 
If the enzyme is a true esteraSe it ahould be capable of hydrolysing simple 
eltera, in which cue ita activity, as well as the inhibition thereof by drugs, 
could be followed by titration methode. It appeared to us that these problems 
could be "moat conveniently, although indirectly, IIOlved by examining tbe 
influence of the urethane. on the activity of the enzyme preHnt in the liver 
and which is kDown to hydrolyse aimple eaters more readily than glycerides. 
The resulta of .uc~ an investigation are recorded in the present communication. 

MATEBULS. 

EllertJU preparalion.. All the Hterue IIOlutions employed in theae e~ri
menta have been prepared from pigs' livera by the method of Willstitter and 
)Iemmen [192i, 2]. The liver, obtained wrect from the slaughter house. was 
finely minced, desiccated by succeuive treatment \\ith acetone and ether, 
and the dry preparation powdered and sieved. SolutioDi of the elllY1l1e '!I'm 
prepared. u required, by extractin, 2,. of this fine powder with 100 cc. of 
()OO'lO N ammonia for 1 hour and removmS the insoluble material in the 
centrifuge. In the earlier eltperimenta no further purification of the esteraae 
wu attempted. In the later work, however, it wu found to be advantageous 
carefully to acidify the ammoniacal utract with acetio acid, and, after reo 
moving the precipitate 10 produced, to dialyse the clear IIOlution in collodion 
mt'mbranee for 3-i days, a procedure similar to that first described by 

- 237-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 238 of 372



.; 

· .-.... ---............ __ .. _ .. _--_._. _._-----

S'l'UUCTum: &, PHYSIOLOGICAl, AOTION Ol~ Um;TIIAX~;'~ 1I4U 

WilMiitter, Bamanu and Wald8chmidt-Gruer [l!l28] and HuhlWfjucnUy cm-
plo\"\~d by othor workers. . 

·SI/fJ.,11II1CQ tnJmitltd Jor ililtibilory ar./ioll, Tho urethancs with a l'hurrnAl',(Jo 
logil'lIll&ct.ion similar to that of phYlO8tigm,ine which have lJecn cxamillcillor 
inhibitory action comprise three serics of ilOmerio compounds, namely, tbe 
methylurethanCl of 0-, til- and p-hydroxybcnzyltliructhylllllune, the (j-, 1/1- and 
II-\limethylaminophenyl esters of methylcarbamio acid, snd the methyl
urethlnes of the ilOmerio a-hydroxyphenylethylclimethylamines. 'fhe .truc
tu";. of the ".-ilOmeride. ·in these three series are representcd in formulae 
I. II and III respectively. These compounds have been examined both in the o o.CO.NHCHI 

CH. 
l N(CHlla 

I 

o o.<..'O.NHCH, 

N(CHlla 

II 

o (l.CO.XIICH, 

H-LcHI 

*(CH,la 
III 

form of their hydrochlorides and methiodides,' the preparation of which has 
heen effected by the methoda of Stedman [1926; 1929, 1J and Stedman and 
Stcdman [1929]. In the case ofthe o-isomerides, the hydrochlorides of which 
are hygroscopic, the base waa disaolved in the calculated quantity of hydro
chloric acid immedia~ly before ¥88. It shouldbo noted that the urethane 
represented by formula III is the aubatance which haa been named miotul(: . 
• -\8 will be evident from the formula, miotine and ita position iaomeridea contain 
III asymmetric carbon atom. Unfortunately attempts to relOlve these com
pounda have not 80 far met with succe8l; the examination of their inhibitory 
IIctions towardllivu esterase haa therefore neceaaarily been carried out with 
the racemic subst&~cea. It will be convenient in the following pages to refer 
to the iisomerio compounds corresponding with formula III aa 0-, 111- and 
p-miotine, and to those corresponding with formulae I and II aa the methyl
urethanes of the benzyl and phenyl aeries rupectively. 

In addition to urethanes with a phyaoatigmine-like action, the methyl
urethane of choline iodide, CHaNH.OO.OCaH.N(CHalaI [Stedman, 1929, 1], 
hIlS been examined U III example of III aliphatic urethane. Some tests have 
lllso lMot!n made with the fonowing alkaloids: pilocarpine, arecoline, ricinine. 
Tho tv.'o former were employed u nitrate and' hyilrobromide respectively. 
tlll'l!C salta being obtained from commerciallOurces. The ricinine was prepared 
from cutor-oil aeeda: since this alkaloid ia soluble in water it waa employed 
in the form of the free hue. 

Pilocarpine and arecoline were examined because the pharmacological 
IIctiona of these alkaloida are· similar to that of physostigmine. Ricinine does 
not exhibit IUch Iimilaritiea. It OCCUll, however, in the caator-oil seed aaao
ciRtt'd with a lipase, and since phylOltigmine also OCCUlll in a seed, the Calabar 

BlooM-. 1831 UY . 'IS 
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bean. it wu thought that if the two alkaloidl were found to reacmhle eJIII' 

anothl'r ~ith relpeet to their inhibition of the activitic. of enzyme., thit might 
fol'Dl the balil of an explanation of the function. of alkaloid. in general. ,\,. 
will be ihown below. ricinino doel not inhibit the activity of liver eltcrllllC; it~ 
poaaible influence on tho activity of ricinul Iipaac, tho enzyme with which it 
i. &lllAA:illtl!<i naturally, hal not yet been inveltigated. 

EUEJUJolENT8 WITH JolETSYI. BUTYRATE AS SVD8TJl4TE. 

Technique. The activity of the olterue preparations hal been detennint'l\ 
by a method clllentially similar to that developed loy Wil1stlitter and llemmen 
[192',1] for pancreatic lipaae and aubacquently adapted by the .. me autbol'll 
[19:!4.2] for use with liver e.teraae. For convenience of mealurement, 1 ce. 
ot aubstrate (methyl butyrate) wu uacd for each 100 cc. of reaction mixture, 
u recommended by BamllllD [1929]. The general procedure was as {ollowlI: 
20 co. of aznmonia-ammonium chloride buffer (1 part :Ni N NB. : 2 part3 
2·1) N NB,CI j PH 8·9) contained in a 100 cc. measuringfiuk were diluted with 
615-70 co. of water, the exact volume depending on the. volume of enzyme 
solution subsequently added, and the mixture brought to 300 in a thermo.tat. 
I cc. of methyl butyrate wu "then added and the fluk shaken vigoroualy 
until the eater had dissolved completely. To the clear solution a measured 
volni!:te (IS or 10 ce.) of the en.zyme preparation was added, the tot.l volume 
of the mixture brought to 100 ce. by the addition of water. and the whole 
thoroughly mixed. 20 ce. of the mixture were immediately withdrawn, run 
into a mixture of 25 co. of 0-2 N hydrochloric acid v.ith 20 co. of water, and 
titrated with approximately 0-2 N sodium hydroxide, uaing bromocresol purple 
.. indicator. Similar titrationa were made at intervala of 20 minutes. With this 
procedure and using a auitable quantity of en&yme the amount of hydrolysis 
wu approximately proportional to the time. 

The ensyme solution conaiated, in the earlier experimenta, when am
moniacal extracta of liver powder were employed. of IS co. of a mixture of 
5 ce. 01 the enract with 1 cc. of water, the latter being replaced by 1 ce. of 
a IOlution of the lubstance Un~er examination in the experimenta designed to 

.. teat the inhibitory action of this Jiubatance. In the later experimenta, in which 
the acidified and dialfHd eaterue preparation ""U employed, IS co. of ensyme 
lolution were mixed with I) co. of ammonia-ammonium chloride buffer (of 
. above compoaition but diluted I in 10). 2 ce' of water or solution added. an4 
10 co. of thia mixture _ for the hydrolyail. . 

Ac:tivil!l oj utmIN imParoliotu. The. activity of the elterue preparatioDl 
made from different livera 11'61 fairly conatant. The following figura, which 
repretent the number of co. of o-l9t N alkali requhed to ti~te the .cill 
liberated in 20 co. of the reaction mixture in 20. 40 and 60 minutea respec
tively. using "17 co. of an ammoniacal extract of liver powder in 100 ce. of 
reactiOIl mixture. may be taken u typical: 2-3. "7IS, 7·21S. Thia reault ""aI 

- 239-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 240 of 372



J .. 

:-i'l'HUVrUHB ,,\: PHYSIOLOGICAL ACTION 01" Ulll~l'lIANI':H 1 );il 

"!'t,,illl,ll,m :\(IIY Imh, 103l1, with II fr~8h l'.xtml't of " \iv"r I'owd"r (1..1', :!) 
pr"I"m,.ill" April 2:lr.l, 10:m, IUllllllmoMt id('lIti~1I1 vnhu'H wl'r" ulttllillf'f\ "/I 

Jill\\' Wth. l!I:IH, with 1\ sitllilnf.l!xtrnct from thl' "111110 l'0wd,'r, 1'h.'"" f'If;tK IIr,' 

rt't'MII,'.1 in Ii"talil h"l!lluMe of the followillg rlmulrklll,\e ph"I\Ollll'lIOII whi"h 
\\"all olJlIl!r\'I't1 with Iln ext.raut of this powder but which hnK not "0 fllr IW'!1I 

l'II('OUII~Crl'tl with ot.hl'r prl'(lal'lltions, On JUIIC 23rl\, l!J:IU,!\ fn'Mh nnunonilll'l1l 
I'xtr.wt of L,P, :! WIlS rl'ndcreti jUlit aciel to Iitmul! ),y the 1It1,litiuli of o·r, N 
'"'I,tic ncill. The precipitate, which formed slowly, WAS celltrifugoll oft anti the 
\'Ii'lir solution tl'ltcll for activity under precisl'ly the Rllme cOllllitions 1111 thOll1l 
l'nil,\oyed for the abOve ammoniacal extract, whIm th~ following figurell W('re 
llhtnilll'd: 4'41:i, 8·21:i, 8·91i. Owing to the unexpectl'dly high IIctivity of thiH 
.'xtrllct the hydrolysis of the substrate WI\8 virtually compillttJ in the l'xperi
mental period of 1 hour, with the result; that the reaction Iii. 1 not tnke the 
lIsuul Iincar course. It is therefore not poHsihle accuratcly to cOlnpare the 
activities of the different extracts of I,.P. 2, hut it is clear from the figurl!s 
quoted that the activity of the ILcidifie(\ extract was at lea..,t twice as great 
3M that of the ammoniacal extracts previously prepllred from the Hlllnc wl'ight 
oC the same powder. Dialyei. of the Ilcidified extract for 4 daye WBS accom
paniP(\ by an apparent slight diminution in activity, as is shown by the 
following titration figures: 3'4, 6'7, 8,35j this, however, was mainly (\uc to 
thl' dilution which occurred duril)g dialysis. The increase in activity observed 
011 acidification can doubtleu be explained by the removal of an inhibitory 
lIubstancej from the difficulty in reproducing this experiment it nppeariJ that 
a very critical adjustment of conditiona, probably of Pu, is necessary. for the 
precipitation of this inhibitor. 

Illfluence oJ time oJ contact between itlhibilor and ellzyme on inhibitory actioll. 
ROlla and Bach (1920), in their studies on the inhibitory action of atoxyl on 
various lipasea, have shown that the maximum inhibitory effect of this sub
stullce is not developed unless it is left for a certain period of time in contact 
with the enzyme before the addition of the substrate. A number of pre
limillary experiments having demonstrated that urethanes of the miotine type 
I'x('rt a pronounced inhibitory action on the bydrolysis of methyl butyrate 
hy lh'l'r esteraae, the influence of this time of contact of the inhibitor with 
tIl.\' ('lIz)'Dle Will investigated. For this purpose, 1 cc. of a 101ution of miotine 
hydrochloride, containing 1·2 mg,/!!c., Will added to each of 7 test-tubes con
t;lilling u cc. of IU1 !lDlmoniaca1 extract of liver powder. After vlLrying intervals 
ue timo Ii ell. of the mixture were employed for a hydrolysis experiment. The 
r"~lIlts lue given in Table I. The figu~ indicate that, under the conditions 
('III1'luyOO, the maximum inhibitory action of miotine hydrochloride i~ not· 
cXcrtl'd unleu it has been in contact; With the esteraae for 2 hoUlS prior to 
tht' IItidition of the substrate. The difference betw\!Cn the maximum inhibitory 
IU·tiulI lind that produced af~r contact for 1 hour is, however, very amall 
1111(1 ulmollt lalla within the limit. of experimental error. It has therefore been 
cUIl:lidl'r~u sufficient, when comparing the inhibitory activities of the various 
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Tnble I. IIlJIUt'II(,(' U/I illltibilur!l rtcliull /}f li1lle IIf cOl/lllet of 
illllibilor !fil" 1'11%!/IIIf', 

1:1111..1 •• 1<'1 1I11'lh)'lll\Ilyr~I~. IlIhlh!lo.1 IIIlo11nt· hydru"hl"ri<l~. '1',' 30 '. 

TIIII~ "r ""lItnct 

'rllrntiun fillun'. ('c. cif 
0, 1\14 .\. :\,,1111 "'I"in,' 
III III.nlt· ".id lilK'nlh,1! J',·rl·l·ntnJlt· 

(lIIbl •• ) ill 20, 411 "m' 'M) lIIinl,) juhihithua 
L'ulltrol (no Inhibitor) ~'Il 5')a 'i·ill 

0·' ' 101' :Jo7 1I·11 214 
III (J·n Hill :1-11 til 
30 U·7.~ Hi !N!ij .. 
411 tHI 1,:/;; HI ;n 
(WI ()oI) 1'1 J.7 iK 

l:!tI tH 0·0 1,.; MI 
3:10 H 0,9 lSI 

urethanes, to allow the inhibitor to stand in contact with thc enzyme fur 
1 hour before use. 

The figures in Table I give 80me further important information. ~1iotine 
is an eater of methylcarbamie acid aud might therefore be expected to 8ufT~r, 
like, other esterl, a more or leu rapid hydrolyRili when in contact with liver 
esterase. In the above experiments, however, it is clear that no apprecillhle 
hydrolysis has occurred in a pe,riod of 51 hOUri. In this connection it ~houltl 
be mentioned that, although the hydrolYtiill experiments were carried out 
at 30·, the, mixtures of miotine and esterase wert' allowed to stand at room 
temperature before addition to the reaction flask. 

Some experiments on the influence of the time of contact of enzyme aUlI 
inhibitor on the inhibitory action of the latter were also made under soml" 
what different conditions. Although the procedure employed in these exp(·ri· 
ments was not adopted in mueh of the subsequent ..... ork, the results are r~· 
corded here since they arc not entirely without interest. In the precedin!( 
experiments the enzyme and inhibitor were in contact under conditions of 
concentration widely dUJerent from those obtaining in tho final reliction 
mixture. In order to render these conditions more nt'orly comparable tile 
following modified aeries of eXpt'riments '\\'118 carried out. A solution of 1·2 nil!. 
of uUotint' hydrochloride in 1 ce. of water was added to each of a series of 
flasks containing the diluted buffer mixture and enzyme (ammoniacal extral't) 
previously warmed to 30°. After varying intervals of time, 1 co. of methyl 
butyrate 10'" added and rapidly disaolved by shaking, the volwno adju .. t<·" 
to 100 ce., and the titrationa were performed as before. The results are expressl'd 
in Table II. Unfortunately a quantitative comparison cannot be made bl'~ 
tween the resulta of Tables I and II Kince not only wero different enzYllIl' 
preparations t'mployed but thc amounts of inhibitor used were slightl~' 
different. Neverthelesa it il! evident that the inhibitory action of miothll' 
hydrochloride il of the same order of magnitude in the two sets of experimenh. 
The most Itriking point of difference is the definite indication of a destruction 
of tho miotine in the second set after j hOUri' contact with the enzyme. \\'l' 
are inclined, however. to attribute this destructi,on to the alkalinity of the 
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Table II. I11ftue,~ on inlaibiloru aclioll ollilll~ III COlitUCt 01 
i'IIAi~ilo, Ulilla em!JIIIII, 

tlilbetratel metil,yl blltyrate. Inhibitors nllotlne hydroohlorldo. T -30". 

Time of 00111110' 
(Dlla) 

COlltrol (110 Inhibitor) 
13 
30 
4ll 
60 

120 
:uo 

Tltrellon ftJ!1lI'08 (00. of 
O·IN.V NeOH ""Iulred 
to titrate IIOld ll~rated 
In 20, 40 and 00 ml .... ) 

l·ga "·00 0·1 
0·7 1·11 2·M 
()O8 1·24 107 
0·" 1·0 H 
0"" 0·811 1·3 
0·43 1·0 HI 
0,8 l',M 2'~ 

l'cl'Ct'ntftJ(o 
Inhibition 

01 
12 
i1 
711 
7.& 
00 

solution, combined with the fact that the enzyme and inhibitor were main· 
tained at 30° during the whole period of contact, rather than to the action of 
the esterase. 

Illhibitory aclionl oj t'OmUl urelAanu. A number of the urethanes ex· 
hibiting miotic activity were examined for inhibitory action under fairly wide 
rnnges of concentration of inhibitor. The results are collected in 'l'ablo III. 

Table III. InlaibitofY action oj 1!oriou. urelAone, untA miotic (u:li~.jI!J. 

8ubetretelmethyl butyrate. T .. 30°, IlIIllaIPs si 8·9. 

In lh. throe I ... tan .... marked. (ca), 10 eo. of the estraot were employed owing to the diminu-
tion ia Ibe IIOtivily of Ih, liTer powder. 

The ."llllloli uoed In ,be ezperlment marked (6) wu prepared by e:&treotlng ani,. ... ~ g. of Ih-er 
11O"'~r with 100 ce. of .V/40 ammolll .. 

Final COIIo. of 
Liver, Inhibitor l'eroelltap 

Inhibitor preperetiOll (mg. per 100 co.) Titration figure. inhibition 
",-llioline HCI LP.J CoIItrol 2'M 15013 H 

10 ()O2 0·6 ()O9 80 
1 ()O4ll 101) H6 81 
()ol 1·2lI 2,8 4-~ 48 
0001 2-l ""', 8'M III 
0-001 N 4-8 7-3 II 

o.lIlotine HCI LP.3(Cl) Control !!ol3 4·33 8011 
,10 ()oM 101) l-&a i8 

I 1'6 3·3 ,,·It !lll 
()O1 1·8 3·73 3·9 11 

llolliuline HCI LP.2 Control 2·33 -'"73 '7-1 
10 0-0 003 CH5 N 
I ()OU ()oM ()O85 88 
()Ol ().It 1-5 !l.a.l 114 
0-01 1·83 3,3 601) 30 
0-001 ' !·33 4-3 0085 4 

,.,.311011 ... )J.I LP.J Control, 1·43 5.0 '1-11 
10 (ioU (loll (10M 00 
I I·SIS I .. 3,74 III 

,()'J :1013 ,., 11-711 '11 
0-01 !-13 4·8 7'S .& 
()oool 2-3 "·8 7-3 

u·llic.llno 3Iel Lf.3(e) COIltrol Sol) 4'S 8-& 
10 ().U 007 H 83 
1 1·1 2·5 3-6 44 
0·1 !005 H 6·, 3 

- 242-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 243 of 372



• 
115 .. E. STEDMAN AND l<~. STi<!DMAN 

Table III (cunUI.). 

Fln.1 cum'. of 
Lh'~r IlIblbllur 1't"(''''IIII!l'' 

Inhibitor l'~paratlon (lIIg. por 100 ce.) Tit r.tlon 6I1Uft'. Inhil,ili"" 
pol1lotln.lIer 1..1'.6(6) Conlrol \·711 3·. II·, 

10 0·111 0·3/1 o·tIII 1111 
\ O'l!il HI6 2·34 M 
0·1 H :1-11 '·3 I'-
0'01 1·0 3'~ /1·0 
0'00\ HII 3'3 11·0 

Hel 01 o·uft'than. Ll'.O CanlRlI ll·3 11·1 7'7 
(pMII)'1 HriH) \(I ()'2 0·/1 1·0 117 

I 0·0 1·2 I·M 77 
().I 1·/1 3.o.s .·76 3JI 
0'01 2·00 4·111 6·. 17 
().OOI 2'S 40611 7·05 8 

Het 01 .... ureth.D. LP.!! Canlrol 2· .. 11 .. ·83 7·11 
(pheDyl Hrift) 10 0.0 0·1 ()'3 00 

I 0·3.1 0'11 Mil 110 
()ol "'11 l!ol 3'2,~ li7 
()OOI H 3·05 5·411 27 
OoQOI 2-l "6 6'8 II 

HCI of ",urethane L.P. ! Control 2·3 .·711 N 
(phenyl _rift) 10 !Jo!!6 (106 0·85 89 

I ()O7 1'311 2·0 ;3 
()ol 1·7 Il·U 3·1111 33 
0.01 :l·2 ..... 6·611 II 
0'001 2·2 HII 7·0 6 

Mer of .... arethlll. LP.ll Control N6 11·1 706 
(pheayl Hriel) 10 0·75 I'll 2-4 611 

1 \07 2·311 3'9$ 37 
0·1 !!-Ill HII 6·11 11 
0·01 2-211 HII 70J II 
0001 2·35 H 703 

lrel ot'",urethan. L.P.II(a) Control 2·1 H 6·M 
(pheayl lleri .. ) 10 ()o6 Hli Jo7 7-& 

1 \oS1I 2·65 .. -0 311 
()ol 2·2 .. ·3 6'411 

lIeI of o-urethan. 1..P.2 Control 2·311 "'711 7·3 
(beu&yleeriM) 10 0·2 0--&4 ()o71S 90 

1 HIS 2·3 3-f 53 
()ol 2·3 ,., 7-0 " 00()1 2 .. 4075 NllS 

In aU these experimenta the general technique deacribed earlier wu utilised, 
ammoniacal extracta of desiccated liver powder being employed u eaterase 
solution in each cue. Since thia 'work 'Wu carried out over an extended period 
of time, different liver preparationa, u indicated in Table III, 'Were necesaarily 
employed owing to the moderately rapid deterioration which lIuch preparll' 
tiona undergo. The resulta demonatrate clearl,. the marked inhibitory action 
which urethane. of the type examined exen upQn the activity of liver esterase. 
A detailed comparison of the figures shon further that, in general, the in· 
hibitory activity of the hydrochloridea of the tertiary bues is grea~.er than 
that of the corteaponding quaternary iodides. While this is not universally 
the case, particularl,. in the higher concentrationa, the inhibitory activities of 
the methiodides conailtently decrease, with increuing dilution of the inhibitor, 
at a much greater rate than do thOle of the hydrochlorides of the tertiary 
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IIlIHl'S, with the reeult. thAt at low concentrAtions tho lAtter Aro uniformly more 
IIcti"e. Thia difteHnco between tho two typc!1 of nita il cmphlUliacd hp.cnuae 
it is probaoly Hlated to the mechlUliam olthe inhibitory action. 

El'lIl11ilfaliolt 0/ clllter typ" 0/ compound.jor inhibitory activity. Tho following 
conlpoundl were teated for inhibitory activity uneler condition. similar to 
thollC uaed in the preceding experiments: methylurcthane of cholino ioclide, 
hydrochloride of cN".hydroxyphenylethyldimethylamine, pilocarpine nitrate, 
arecoline hydrobromide, atropine hydrochloride and ricinine. The titrAtion 
figures need not be recorded in detail .ince in no cue was any inhibitory 
IIction obaerved in the higheat concentrationa examined, namely, 10 mg. per 
100 cc. of reaction mixture. 

bljluence ofp. on inhibitory action. The technique adopted for the experi
nll'llts in which methyl butyrate was employee\ as substrate ill not very 
suitable for the inveatiption of 1'u effects. Even :when relatively Il1rgo 
amounts of bu1ler .are employed, the acid liberated during the hydrolysis is 
sufficient to cause some change in 1'u; if the solution is thereby brought to 
the acid aide of neutrality, some lou in the activity of the e.terase may occur 
with the result that the hydrolyais of the aubatrate will no longer proceed at 
a constant rate. Thia effect was actually observed in a number of experiments; 
In the experiment quoted in Table IV, which was carried out at PH 6'8, pro
portionality between the amount of hydrolYlia and the time was maintained; 

Table IV. Injluenu 0/ PB on the inhibitory action of mioline hydrochWrirk. 
Subitnte: methyl butyrate. T=3O". 

Cona. of 
Eat.,.. Inhibitor r.rcmtap 

PH preparation (mg. ~r 100 ce.) Titration tlgurft inhibition 
6·8 Aeidlflrd ammonl_1 Control 1·65 3·" 6·0 

(I,hoophate bulltr) extract of L.P. 5 10 0'15 \026 !H) 00 
1 H6 2·0 ".3;1 13 
0·1 1'0 3·2 ".&~ 3 
()OOI 1'711 H HI5 
0-(1)1 1'7 3·5 5-15 

8-11 Ammooiacal extno\ Control HI5 3·8 11·75 
(.lI\lI\onla bulrer) of L.P. 5 12 ()oM ()O25 INS 02 

1·2 ()O3& ()o75 HII SO 
()Ol2 1·0 2·2$ 3'5 :\0 
00012 1·65 3·3 .&01, 15 
0-0013 1085 3·6 G·0&3 G 

thi$ experiment therefore serves to illuatrate the general inftuenee of Pu on 
the inhibitory action of miotine hydrochloride. For comparison. the results 
of 1111 experiment at PH 8·9 carried out under similar conditiona are included 
ill the Ilime table. The technique described in eannection with the experiments 
Iluote<l in Table II wu employed for both experimenta. The phOlphate buffer 
u.~l consisted of a mixture of equal p¢a of M /3 NaJIPQ. and M /3 N aHaPO,. 
iO (·c. being employed in earoh 100 ce. of Haction mixture. When this buffer 
Wl\~ employed, phenolphthalein wu used u indicator for the titratiolil. 

t:nfortunately the euyme solutiolll employed in these experimenta, al
though prepaftd from the aame liver powder, were of difterent degrees of 
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puritYi the resulta are not therefore Itrictly compllrllble. NevertheleMI, two 
important conclusionl can be drawn from these eXJlerimenta: firstly, the ill' 
hibitory action of miotine hydrochloride is amllller on the IIcid than on tho IIlkll 
line side of neutralitYi Becondly, the inhibitory IIction fall. off with decreMinl(, 
concentration of inhibitor much more rapidly in acid than in alkaline solution. 

Co'''parUon 0/ 'h, illhibitory aaivitie, 0/ i,ommc uretha7l(!'. The urethIlJl('~ 
which ha.ve been .hOWD above to inhibit the hydrolYllis of methyl butyrat,· 
by liver e.terue are membera of three aeriell of ilOlI1erio compound., with tb(·ir 
correlponding methiodidel. The results do not, however, necesaarily indicllte 
the relative inhibitory aotivities of the position i80merides within a givell 
series or even of membera 01 diBerent 8eriel, for, as previoualy mentioned, tbe 
inhibitory activitiel of the varioUi compounds were examined on diBerent 
esterase preparationa, and iince the latter were made from diBerent liver 
powdera at varying times after their preparation they poiaeued diBerent 
activities and probably contained varying amount. of natural inhibitora. 011 
the uaumption that any natural inhibitora which may be present in the 
enzyme preparation enter into competition with the urethanes, it il clear that 
in experiments designed to compare the activitiei of different compounds it 
is not sufficient to employ the same eltera&e activitYi the comparilOn can 
only be regarded as valid in thOle CIIICS where the same esterase extract h8ll 
been employed. Some experim\!nts, recorded in Table V, have consequently 
been carried out in which a comparilOn haa been made of the inhibitory 
activities of the members of each leriea of urethanea towards the same enzyme 
preparation. Finally, the hydrochlorides of the tn-iaomerides of the threc 
seriea have been compared under the same conditions as a measure of the 
relative activities of the three series of compounds. In all caaea the ammoniacal 
extract. of the liver powdera were purified by acidincation with acetio acid 
followed by dialysis. 

From the magnitude of the titration figul'Cll it is evident that the per
centage inhibition shon in the last column of Table V must be subject to all 
error of a few per cent. BelLring thia in mind, the more signitlcant reaulb 
revealed by a study of thia Table inay be summarised as followa. 

Miotin" ,mu. The inhibitory activities of the hydroohloride. of the til

IUld p-ilOmerides are· identical; that of the o-isomeride being considerably 
smalleri the inhihition produced by the lattu is, in fact, alightly smaller than 
that cauacd by the two former when JIftIMlnt in one-tenth of ita concentration .. 

. No very great difference can be obaerved bet .... eel1 the activities of tbe 
methiodidCl,the til· and p-iaomeridea showing about equal activity and th .. 
o-compound exhibiting a slightly greater eBeet. It ia noteworthy and excep

. tional that the inhibitory activity of the hydrochloride of .the o-iaomeride is 
somewhat amaller than that of it. methiodide in the lime molar concentration. 

PAe"HI ""it,. The activities of the hydrochlorides are definitely in the.' 
order til> p> o. The methiodides follow the same order; the tIl· and po 
compounds show, however, practically identical activitiea. 
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Table V, Cotnpari,on oj (nAibitory aclivitie, 01 t'CIriau, urethane" 
Sub.tratelmlthyl butyrate. T-30'. Initial PIt-.·D. 

Flul oono. of 
Inhibitor Elt_ Inblbltor l'e,...."h.ur 

(~~tbylu~thaM) preparatlOll (moJ.r x 10-1) Titration Hilum Inhlbillon 
Jliol;1It .rif.: L.P.8 Control 1-711 3·11 lS·a 

.. ·HCI 1/30 0·211 II-M 1'')11 110 

poHCI 
1/300 HIS H 3·1 311 
1/30 0·' 11-. I·' 71 

o.HCI 
1/300 1·24 HI! 3·811 21 
1/3 11-70 1'011 lNI ~7 

.. :lId 
1/30 1·11 lloll4 "·11 III 
1/3 11-1 1·34 I·g IL1 

politI 
1/30 I·M 3" ,.g 8 
1/3 11-711 HII t·811 6.~ 

o.:iitI 
1/30 ... H H 11 
1/3 11-, 11-. 1·24 71 
1/30 "'4 ,.g .., Ig 

PkIl,z ..nu: L.P.8 Control 1·6 3·M &1 
,,,.HCI 1/300 11-111 11--'11 11-7 811 
p-HCl. .. 11-8 I'M J.6 49 
... HCl .. HI '·05 3" 37 
",·lIeI 1/30 11-11 1·711· ,·M 62 
polleI 11-15 1'6 2·511 no 
o.llel .. 1·3 2·0 4.0 22 

BU:1' «riu: L.P.7 Control H HIS 8'811 
,,,.HCI 1/300 0·8 1-74 ,·011 0.1 
poHt'! .. 1'34 2-711 3'l1li '2 
o.HCI 

It30 
1·811 3·8 &7 11 

... ·lIet 1·-'11 '·11 "·3 31 
p·lIoI 11-711 1·11 :UII 67 
o.ll~1 .. 1·211 !I·M 3·85 "" • ~llllfrjtf: L.P.1 Control 2·15 4·511 8-75 
'H·&n'yl·HCI 1/3000 1·95 3·8 &811 13 
.... Phenyl.HCI H5 2·-'11 3·6 47 
.... lllollM·HCI .. 1·11 3-l ..., :10 

L.P.7 Control :H '·75 6'811 
,,,·!!en.yl.HCI .1/300 11-8 1-75 2'511 63 
, ... I'henyl·HCI 11-1 11-35 ~ 9.1 
ftt·lIlotlDe· HCI .. 0034 0·8 008 88 

&lIzv' ,enu. In thi.l aeries the order for th~ hydrochlorides is m > p > a, 
und for the methiodidea p > 0 > fit. 

(.'Ol"ptJmo.. oJth tAM! miu. The inhibitory activities of the hydrochlorides 
of the m·iaomeridea in BqWmolar concentrations are definitely different, the 
IIrtll'r being phenyl> miotine > belUYl. 

'rhe relulta in Table V mar be further utili.led in order to direct attention 
to the varying acQvitiea of the urethanes with different esterase preparationa. 
Th .... , to take the mon marked cue, the ooncentraaona of miotiu,e hydro
rhloride required to inhibU the acidified and dialped extract. of t1l"O esterase 
plt'parationa (L.P.8 and L.P. '1) to enctly the aame extent (30 %) are in 
th~ ratio 1:10, the extract hom LP.6 requiring a final concentration o( 
1/300,000 M and that from L.P. 'lone of 1/3,OOO.OOOM. The different reo 
apolIlK'S of theta' euyme preparations are doubtleaa related to their histories, 
which are II 1011011'1: the liver powder L.P. e".. prepared on Januar.r9th, 
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1931. Au ammoniacal extract of thia Willi mlldo Oil January Hth and it~ 
activity t~'8tcd by tho standard prOcedulC us~1l in this invcstigation, whcm til" 
following· titration figure. were obtain~d: ~'3, 4'6, 7·0. Practicnlly hlcnti(!111 
values were obtained ou·.tho 8nmo day {olio wing tho acetic nciu treatment. 
The acid aolution Willi thcn tlialyacd for I) days, the Ilialyaed aolution giving, on 
January 19th, titration figulCs of 2'011, 4'011, a·ou. The diminution in activity 
shown by these figures is only apparent and can be accounted for by the alight 

• dilution which the extract had undergone during dialysia. On the following 
day, however, the titration figurea for the dialyled extract had fallen to 1-7!), 

. 3·5, 1)·3. Thus, ill 24 hours tho activity had diminiRhed about 12 %, and it 
wu this extract with lowered activity which wu employed for the comparillOn 
of the inhibitory activities of the urethanes of the miotine serics. We are of 
opinion that this 1011 in activity can be attributed to the acidity caused hy 
the relatively long period of dialysis, and we have found that, with the highly 
permeable collodion bags which we employ, such loases consistently occur 
when the proce. of dialysis is extended beyond 3 or, at moat, 4 daYI. 

The preparation L.P. 7 was made on February 18th, 1931. An ammoniacal 
extract was prepared on February 20th, and this was acidified and dialysed 
until February 23rd. In view of the fact that this extract, which was more 
semitive to miotille hydrochloride than the one referred to above, proved to 
be stable, it .appears probable that the presence of inactivated eaterase in the 
enzyme aolutions diminishes the inhibitory activity of urethanes of the type 
under diacuaaion. 

EXPEBIllE:iTS "'1TJ1 TRIBVTYBIN AS SVBSTBATJl. 

TecAniqu,. In order to follow the hydrolYlil of tributyrill by liver esterase 
the atalagmometrio method devised by Rona and :ltIichaelia [1911] and subse
quently employed by WiUatitter and Memmen (1923J in connection with 
pancreatic lipue hu been utiliaed. A straight stalagmometer with a water 
value of 81 at 20· W&l employed throughout the experimenta. 

In using thia method it is frequently conaidered lu1Iicient to work at room 
temperature without any ipecial temperature Control. At the time our ex
periment. were carried out, however,. the temperature of our laboratory 
fluctuated co.wderably and tended to be aomewhat low, falliDg at timn to 
below 10·, At IUch temperat11fti the activity of the erayme 1a natunlly 
considerably diminished, and it wu therefore couaidered advisable to uae a 
thermOltat. The reaction mixture, contained in a small beaker, wu placw 
in a bath at 20· and the atalagtnometer .uppo~ directly over the beaker by 
means of a suitable stand. "By railing the beaker and applying ~ntle lIuction 
at the top of the atalagmometer the mixture could be drawn int() the latt.er. 
The beaker wu then again lowered and the drope from the stalagmometer 
allowed to fall into it. By this arran~ment fluctuations in the temperature 
of the liquid actually in the stalagmometer could not be prevented, but the 
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blllk of the reaotion midure wu maintained conatantly at 20°, thereby per
mitting a uniform action of the e.teraae. 

The remainiJig procedure wu u followa: 60 cc. of A aaturated IOJution of 
tributyrin were mixed with ace. ol,MIS phoaphate butter (PH 7·9 or 6·8) alld 
the mixture brought to 20°. 1 co. of a mixture of 1 co. of elterate IOJution 
,,·Uh 1 co. of water in the conbo} experiment. or of 1 ee. of eaterue aolution 
with 1 co. of. IOlution of the urethane in the experiment. deaigned to meaaurc 
the iuhibitory action of the, latter, wu then added and the drop number imme
diately measured. Two further count. were made at intervals of 20 minutes • 
. u in theexperimenta with methyl butyrate. the enzyme wu left in contnct 
1rlth the urethane for 1 hour before mixture with the aubltrate. 

All the eateraae IOlutiona employed were prepared from ammoniacal 
extracta of liver powdera acidified with acetic acid; in lOme Cuel the e~racta 
were diaIyaed. In each cue, 1 to a cc. of the enzyme preparation, the actual 
volume depending on ita activity, were mixed with 2 ce. of M/3 phoaphate 
buffer of theaame PH II that employed ~ the hydrolysis experimenta, and 
di1ut~ to 10 co. with water. 

Willatltter and Hemmen [192S] have pointed out that commercial pre
paratioDi of tributyrin frequently contain an impurity, with a aaponification 
number corresponding with tha~of dibutyrin. which rendera them unauitable 
for use, without extenaive purification, in the lta1agmometrie eatimation of 
lipolytic activity. AI a criterion of purity they recommend the preparation 
of two aaturated aqueona IOlutioDi of the aample, one byahaking 6 to 10 g. 
of the tributyrin with 200 co. of water, and the other by shaking 3 dropa with 
a similar volume of IOlvent. H the tributyrin II pure, the two IOlutiona should 
give the aame drop number~ The experiment. recorded in thia communication 
have heen made with one delivery of B.D.H. tributyrin. When this was 
aubmitted to the test described above, the two aatun.ted aqueons IOlutioDl 
gave identical drop" numbers. According to the above criterion' the aample 
wu therefore quite pun and wu employed in our experiment. without further 
treatment. 
ItiJ~ 0/ P. c* ifl1ibil«y tJCtiOft. The study of the inhibition of the 

hydrolyaia 01 tributyriD. by liver eaterue by urethanes of the type conaidered 
in thiJ aeries of communications has heen carried out partly with the object of 
ascertaining if the ,inhibitory &C!tion of such urethanes II independent of the 
type of aubetl'ate employed and pvtt,.. beca_. owing to the .. naitivity of 
the atalagmometrio method, only relatively maall amounta of tributyrin need 
hi.> l'mp\oyed u aubitrate. Thia renders the method eminently suitable for a 
study of the iduelloe of 1'R on the inhibitory procell, since no difficulty is 
~xperienced in buJferiJlg the amall amount. of acid which are liberated by 
the action of the euyme. The, inhibitory activities of the hydroohlorida and 
nll'tbiCklides of each member of the three lUies of urethanes mentioned above 
hl,,"e therefore beta eumined. uaiug a range of concentratioDi of inhibitor, 
It two different aciditiea, namely, PH 7·9 and 608. Table VI gives lOme typical 
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Table VI. llrjtutnce (If PH on ,lie i'nllibilllTY (lcliOIl (If mTifJu. uTe/llll7lf'II. 

Subol,.tel tributyrin. T .. 20". 

1'11 1•0 p"IH' 
!le<·n· .... In drop lJ ... ,.., .... In "NIP 

)'Inol rono. 01 nunobof'ln nunol"'r In 
Inhibitor ,----'--""'\ 

21; ml .... 
. 

Inhibitor (m,. pcr iIII «.) 20 nlln •• .willi .... 4() In; ..... 
",·)lIotlne HCI 0 1" 23 12 211 

10 '0 1 1 I 
1 1 I II I! 
0·1 " I'll 1/ 111 
0·01 8 17 10 III 
OO()()I 13 2-1. 

,".31101Ine lie! 0 U'll 10 0 II! 
10 " I G'U 11 
I 2 " 8 16 
1)01 N 111·3 

HCI 01 p.uroth.nt 0 10 20 11 20 
(benzyloerie.) 10 " 0 0 0 

1. 0 0·3 0·3 I 
0·1 I'll 3 0 lil 
0,01 8 III 0 17 

lIpI of ".urethane 0 1/·3 18·G 8·5 la·5 
(benz,1 aori") 10 0 0 '0·3 Hi 

1 1 1-:1 2 3·1! 
0-1 3 H) 8 16 

HCI of •• urethane 0 0·3 17'G 1 14'1! 
(pheDyl Jeriel) 1" 1 1 I I'a 

0·1 I I·G 0 1 
'OO()l 0 1 1 1\ 
0·001 1 3 2 " 0-0001 4 0 7 1" 

lIeI 01 ",.urethane 0 9 10 8'3 13·5 
(ph.D,l Jeri") 10 0 0 2 II 

1 0 0 II 9 
0·1 2 4 
OoOl 7 I" 

result.. Similar results were obtained with the isomeridea of the urethanes 
mentioned in Table VI: lince, however, the same enzyme prepDoration WIIS 

not employed with all the compounds, these results do not neceaaarily indicatl' 
correctly the relative inhibitory activitiel of the varioUi compounds and lin' 
not therefore quoted. It should be mentioned in connection with these resulb 
that the same enzyme preparation was always employed in the experimenb 
with a given urethane, although, owing to the amaller activity of the estel'lU(! 
At PII 6·8 a greater volume of the enJ}'Dle preparation was used in the mot\' 
acid .olution. Tliua in the experiments \\·ith the hydrochloride of the·methyl

'urethane of p-hydroxybelUyldimethylamine in which the enzyme .howed thl' 
same activity, comaponding with .. decreue of 20 in the drop n~ber ill 
40 lUinutea, at the two aciditiea, 33 % more enzyme was employed It PH 6·~ 
than at 7·9. In every inatance quoted in Table VI the inhibitory activity of 
a given urethane il amaller at PH 6·8, i.e. on the acid aide of neutrality, thllll 
at PH 7'9, and the same effect was consistently observed with the remaining 
urethanes. As an example, the result. with the hydrochloride of the methyl
urethane of p-hychoxybenzyldimethytamine, mentioned above, may be taken, 
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~ilwu itleutical eaterlUl8 activiticl, lUI Ihown by tho cont,rol exp('rinllmbl, 11'1'11' 

~'IIIJlloyed at the two acidities, In thil CIUlC. the amounts of inhihit.or relluir('11 
ttl diminilh t,ho activity of the enzymu by 20%, i.e. to tlimilliHh the d~Cfl'IU"! 
in drop number Crom 20 to IG, wero 0·01 and 0·1 mg. at PI( 7·1) Imd (Hi rCKl'I1C' 
tively. The inhibitory activity of the urethane at PlI 6·8 WIUI thus ollly: on~· 
t~'uth of that whioh it exhibited at Pn 7·1). Ratios of the sarno orlll'r IIf 
lIlugnitude were obtained with the ~ther urethane •• To what extent the porti,,1 
illaetivation of the enzyme which take. place in ucid IIOlution, and which 
llt'Ccllitatcd the employment of larger volumes of tho preparation at 1JII 6'8, 
('olltributel to this relult cannot at prescnt ~ determincd~ 

Attention Ihould further be directed to the reliults obtained with the 
hYIlrochloride of the mcthylurethaneof m.dimcthylaminophl'lIol. Ul'Cercllcc 
to Table VI will show that o·()O(n mg. of thillubltance produccd, lit Pn 7·9, 
nn inhibition of the activity of the liver elterase of approximat~ly uo %. 
Since, in the final reaction mixture, the inhibitor wu contained in a volumo 
of about 50 ec., the final concentration of this substance required to t1iminiMh 
the activity of the esterase by this amount W'IUI about 1: 000,000,000. This il 
the greatest activity which hu been obaerved with any of the urethanel I!O 

far examined. It agreus with ot~er results obtained with the aame urethalle, 
which hu, in fact, proved to be'the most active inhibitor amongst the three 
seriea of compounds investigated. 

Companion oj lh' inhibiiory acliviliu oj i,ommc urrlha1le8. In order to 
obtain a direct comparison of the activities of the members of a given aeries 
of urethanes, it wu necessary, for realOn. atatllt1 in connection with the 
similar experiments carried out with methyl butyrate u substrate, to mClUlure 
the inhibitory activities on the Mme enzyme preparation. The rellults are 
recorded in Table VII. Different esterase solutions were employed for the 
three seriel, 80 that; the figures recorded do not neceaaarily give a comparisoll 
of the activities of members of different aeries. In the ,benzyl and phenyl 
~eries, an interval of some days ~lapaed between the experiments with the 
hydrochloridea and methiodides. The enzyme had meanwhile undergoqo slight 
,itotrrioration, 8Ilho~ by the figures for the second control. 

The order of inhibitory activity of the vanoUl isomeride. on liver eaterase, 
lI~ing tributyrin as lubitrate, i., according to the resulta of Table VII u 
{ullow.. ' 

.1Iioti"e .eriu. The hfdrochloridea do not ahoW' large differences in activity. 
XC\'ertheleea they appear to be definitely in the order m > 0 > p. With the 
IIIl.'thiodides, which are considerably leu aotive, the o-compound exhibibJ the 
~rl!ateat activity; the m. and p-ieomerides are, within the limite of experi· 
ll11'utal error, equally active. 

]k"zyl .nu. The· hydrochloride. of tliia aeries ahow greater differenCtl3 in 
IIcthity, the order be'ing quite definitely 0> '" > p. The methiodides again 
shuw little difference in activity; the order p> 0> m is indicated by tho 
results. ' 
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Table VII. Callipan.a" of 1116 ilillibiloru aclivilil" (if i.omeric U1et/rU7II'N, 

8ubotralultribuLyrin. T .. l/O·, l'n-"U' 

FIII .. 1 "nno. uf lluo",A ... In dmp numl .. " In 
Inhiblt"r 20 min •• 

I, !',',e"n1ftllP 
Inhibitor (nlular )( 11''''') 40 1lI11l~. inhll.llhm 

Jiioli" • .. ,ic, .. Control 11 .22 
",.HCI 40 0 :I III 

p.HCI " II 111 1111 
(0 3·/1 N IlIf 

o.Ha 
.. u 12 41 

40 1 3·5 lUI 

",.Md 
4 I) 10·1) 62 

400 :I 3 117 
p-)I.I 400 :I , 113 
0.3IeI (00 0 1·4 01 

&ayl .. ,{t ... Control 12 23 
",.Ha 400 1 2·3 87 

p.Ha 
40 8 16 30 

400 4 8·S 01 

o.HCI 
40 10 20 13 

400 0 1 ~ 

" 40 3 e sa 
Control 11·4 21 

"..MeI 400 1 III 211 
p.lItI 400 6 ' 12 43 
o.Mel 400 6·3 13·4 38 

Pm,'.".,iu: Control 13 27 
"..HCI ( I :l 00 
p-HCl ( 4 10 63 
DoHCI ( II IU;G 69 

Control, 11·4 21 
",.Mel 40' 8 16 21 
p.lId 40 8 16 20& 
o.H~I 40 3 7 67 

Pllenyl.eMu. In this series the m.hydrochloride is considerably more 
active than the 0- and p-compounda, which can acarcely be distinguilhed hom 
one another in activity. Of the methiodides, the o-compound is the most 
active, the m· and p-iaomerides poMUIing the lame activity. It Ihould be 
noted that the order of inhibitory activity of both the hydrochlorides and 
methiodides of this aeriea il identical with that of the miotine .. ries. 

DISCUSSION. 

The foregoing result. have established definitely that urethanes of the type 
which have been ahow~ in earlier papell to poueu very specific physiologic:nl 

. propertiel a1ao poueu the common property of inhibiting in loW' concentration 
the activity of liver eaterue. Of the nine urethanes e.xamined, all exhibit this 
property ~ a marked degree, and not only do they do 10 in the form of their 
hydrochloridH but their methiodid .. are similarly. although Ulually lOme
what leu, active. It appears legitimate to conclude that a relati.onship emts 
between chemical coDltitution and inhibitory activity towards liver esterase 
analogou to that between constitution and physiological action in the aame 
grou~ In conformity with this conclusion, the methylurethane of choline 
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iOllide, a aubstanco containing many atructural featurea in common wit·h the 
IIctiw urcthanea but lacking the ellllCntial phonyl group, is inactive. Similarly, 
the hydrochloride of a.m-hydroxyphollylethyldimethylamine, tho phenol from 
which lUiotine ia prepared and which contains the phonyl and blUlic hilt 1I0t· 

tho urethane group, producea no inhibition in relatively high concentration. 
Whether theM resulta hold for the enzyme, prellCnt in blood-scra Irom 

l'crtain speciel and in tialue extracta, which ia normally reaponsiblo for the 
d~~truction of II,cEitylcholine, haa not yet been determined. Ncvcrthelcs8, the 
fnct that urethane. of the type which poaleal physiological properties similur 
to t.hose of phyaoatigmine also inhibit, in minute conccntration, the hydrolYHill 
by Ih'er esteraae of a simple ester such .. methyl butyrate,' affords substllutilll 
~upport to the view that the above-mentioned serum-enzyme, the activity of' 
which t.owards acetyloholine h .. been shown by Loawi and his co-workers lind 
by lIatthea to be inhibited by physoatigmine, is a true esterase such as is 
present in the liver and ia not one which acta specifically towards acetylcholine. 

It is not proposed to diacuaa in detail the question, which now ari~es, as to 
whether the physiological activity of urethanea of the miotine type is lin 
indirect result of the inhibitory action which they exert upon esteraICII, since 
this problem haa already been considered from many aapecta by White aUlI 
Stedman [1931], who have pointe~ out that while much of the activity of 
miotine, in particular ita toxicity, may probably be attributed to ita inhibition 
of the destruction of acetylcholine, othermechaniallUl are possibly allO i~· 
volved. One fact, which aupporta the auggestion, originally made by Locwi 
lind Navratil [1926], that the action of phy808tiginine on the heart is due to 
ita inhibitory action on the acetylcholine-deatroying enzyme, may, however, 
be mentioned. It haa been shown above that arecoline, in relatively high 
concentration, does not inhibit the activity of liver esteraae. Now thia alkllioid 
belongs, pharmacologically, to the physostigmine group of drugs and might 
thereCore be expected to reaemble ph)'808tigmine in it, behaviour towards 
esteruse •• That it does not do 10 is in complete accord with some unpubliahed 
phurmacological experiment. by Dr A. C. White, to whom we are indebted 
Cor information regarding hia results, according to which arecoline, unlike 
physostigmine, does not potentiate the action of acetylcholine on the vagus. 

It is not to be e~ted, even on the aaaumption that the whole of the 
phy~iological activity of urethmea of the miotjue type ia attributable t~ the 
••• ulting acoumulat.ioQ of aoetJ"lcholme m the orgaoiem. that an ""act 
jmflllleliam will exiat between the magnitude of their physiological activities 
uutl that of their inhibitory activitiea towarda esteraaea, for the drugs will be 
'lIbjcct to many inilu~nces in the organiim which are eliminated in ;A titro 
elrperiment. with enzymes. ThUl, a property of a drug, such aa adaorbability, 
which may render it particula:rly efficient in inhibiting the activity of an 
esterase, may actually prevent it from reaching the enzyme in the organism. 
Silllil.rly, .tability win be of greater iniluenca in ;11 ""110 than in ;/t titro . 
eXIX'riments, lince in the fonner cue the drug ia lubjected to the action of 
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1U0re destructivo ageuts. That no lIuch parlllleliKm dOCII, in (Bct, exillt. (ulJ(jw~ 
(ronl our cxperiments j tho order of the inhibitory Bctivity of varioUl! Ulllthalll'K 

towards liver csterlUle in no way corrcsponull with the prllviously puhliHh,.,t 
provisioual order for their miotic activities. 

Perbap8 the mOlt iJitl'rclltiug questions which cull for eonllitiotatioll ill 
('ouucction with our experiments arc those coul'crning thc nature o{ thu il •. 
hibitory action and itl! beBring on tho mechanism of the normal action of 
cKterucs. Of a group of /lompounds pollllCssiug a common Htructurul {cat'lrf', 
every member which hili been examined has hecu found to inhibit, in minute 
coucentration, the activity of liver esterase. These inhibitory suhstancetl, like 
the normalsubstratc of the enz~c, are esterl. Ncvcrthele\18 they are eithe·r 
not attBcked, or are ouly hydrolysed extremely slowly, by the esterase. The 
suggestion thus arises that the urethBnell combine with the esterase in the 
same way and by Dleans of the lame mechanism aa do simple estera, but that 
the affinity between urethane nnd enzyme is enormously greater than that 
between simple eater and enzyme. Hence the esteruc-urethane compound is 
formed preferentially and, owing to the inability of the enzyme to decompose 
the urethane, the hydrolYlis of the normal substrate is prevented. Thl! latent 
period which OCCUti in the hydrolysis of ethyl man4elBte by liver esterase 
when est.era of certain keto-Itocida are present haa been similarly explained by 
Willstiitter, Kuhn, Lind and ~Iemmen [1927], and further experiments in 
support of this explanation have been published by Bamann and Schmeller 
(1930). On the above blllis th\l relative inhibitory nctivities of the various 
urethanes will be & measure of their affinities for the esterase, and any regu
larity whic~ is observed between inhibitory and other properties should gin . 
a clue as to the nature of the affinity between the ureth~nes and esterase, and 
hence of the nature of the forces normally responsible for the formation of 
enzyme-substrate compound. Now, the following regularities have, in fllct, 
been noted in our experimentl. 

(1) In & given aerie. of urethanea the iaomeridea show inhibitory activities 
which, although Ulually different, are of the same order of magnitude. 

(2) Of the three series examined, the hydrochlorides of the phenyl aeries 
are outstanding with relpect to their high inhibitory activities. 

(3) The methiodidea are, in general. considerably leaa active than the 
hydrochlorides of the comaponding tertiary bues. 

(4) The inhibitory activity of &. given urethane is coUlliderably smaller Ilt 
Pn 6'8 than in slightly alkaline medium. 

We beUeve that theae resulti can be belt interpreted by aaauming that 
the affiJUtiea in que.tioD are, in the firatinatance, of the nature of adaotptive 
forces. If we poatulate (0) that the urethane group confera·high adaorbabilitics 
on the inhibitory· IUbatanCCl, (6) that the ndaorbability and therefore in." 
hibitory activity is increued by any factor which tends to lower the aobibility, 
(c) that the free bues and not the salta are the active inhibitora. our reBSOUlI 

•.• for thil belief will be at once cleat. In accordance with postulates (6) and (e), 
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,\11\' ("ctor whioh tend. to convert tho readily aotubte lalta into the Illaringly 
soiublll bues, thUi diminishing the aolubility and increlliing the concellt.rlltion 
lIf the-active cOnstituent, would be expected to a .. ist adaorptioll and ht'nce 
illcrt'use inhibitory activity. lnoreue in alkalinity i. such a. factor, lind lUI 

~howll above thil increllll!s the inhibitory activity. Similarly dimillilbing thp 
hasio at-rength of the compounda would constitut~ another luch factor; corre-
81>0nding with tbia the compound. which arc the weakt'st baaea, namely, the 
IlIfthylurt'thanes of the phenyl serie., .how the groateltinhibitory activity. 
Further, solubility i. inoreaaed by converting the tertiary blllCll into their 
qUlteruary ammonium I8lta, the free bucs of which arc readily aoluble in 
wllter. Tbis should diminish adaorbability and hence inhibitory activity, III ill 
IIdually the cue. 

~e\'erthele .. , adaorption is clearly not the only procell involved. The 
possession of surface activity of a high order will not ncceSl8rily conCer upon 
1\ compound the marked inhibitory activity .hov.'D by the above urcthance. 
~Ioreover, it has been shown by WiII.titter, Kuhn and Bamann (1928) that 
I'sters of i-and I-mandelio acid. exhibit different affinitie. towardl elter8Sl!l. 
while lIurray and King [1930J have demonstrated that certain enantiomorphic 
alcohol. inhibit the activity of liver esterase to different degreel. Optical 
isomerides would be expected to poue .. identical adsorbabilitiesj it is there
fore almost certain that some factor other than adsorption is' also involved. 
We are of opinion that, following ad~rption, the inhibitor enters into elpecial 
relation with the enZyme, the e:zact nature of which is not at present clear, 
and it iI probably this second stage of the combination proCell which is the 
cause of the different inhibitory activities of isomeric urethane.. One fact 
which hu been elicited in our experimenta tenda to support this view. In 
examining the inhibitory activitiea of the various urethanes toward. liver 
esterue, it has been found that the general effect of those factors which we 
have interpreted above as exerting their iuBuence by producing changes in 
adsorbability ia the same whether the lubstrate iI methyl butyrate or tri
butyrin., The relative activitiea of isomerio urethanes vary, however, with 
the Ilature of the lubatrate, a reault which cannot be explained on the basis 
of adsorption. 

811lO1AAY. 

1. Urethanea of tile type which have previously been .hown to pouell 
I'hr~iolopcal properties of the MIllO kind .. pb,.-tigmine bave been found 
to llO:ISetI the common property of inhibiting the activity of liver esteraae. 
A nlationship thus uiata between chemical conatitution and inhibitory action 
towllrtla liver eaterue anaIogous to that betWeen ccinstitution and physiological 
Ilctivity in the same group. 

2. ThiI inhibitory action it f!xe.tted in high dilution. Thus, the hydro
chloride of the IIt-dimethyJaminophenyJ eater of methylcarbamio acid, which 

Bloebe .. lal XX1' '7' 
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is the moat activo IlrIlthRne examined, producr.!lan inhibition of W %in the 
hydrolYlis of tributyrin by liver estcrlUle when ill a finnl concentrntir!ll IIf 
about 1 :000,000,000. The Bamo urethane inhibitlld the hydrolyaia of ml·tliyl 
butyrate to about the III\mo ~xt~nt when ill a final concentration of 1 x 10-1 ltl. 
which corresponds with olle of about 1: 13,000,000. 

3. Three aeries of isomeric urethanea, '\\'hich have been termed the methyl
urethane. of tho Illlenyl, benzyl and miotine aerie. re.pcctively, have IlI'en 
examined for inhibitory activity in the fonns both of their hydrochlorides lind 
methiodidel. The relative activitit'l of the illOmerides, whl'n methyl b\ltyrntll iN 
l'mployed u substrate, are III follows. 

H!JlllOdluri,lfll. Phenyl seri~s: ", > 11> 0; benzyl series: m> l' > 0; 
miotine &eri~a: m ... p > o. 

],[ttllindiat,. Phenyl seri~s: tIl ~ P > 0; benzyl series: p> 0 > In; miotine 
series: 0 > p ;: til. 

Using tributyrin as substrate the following orders, whiCh differ from those 
above, are obtained: 

Hydroclrloridu. Phenyl series: til> P !:' 0; benzyl series: 0> 171 > p; 
miotine series: til > 0 > p. 

Mttlliodidt,. Phenyl seriea: 0> p .. 1/1; benzylaeriea: p> 0> til; miotine 
aeries: 0> p - til. 

4. The inhibitory activity ie, in every case, greater, in slightly alkaline 
medium than at PH 6·8. 

5. In general, the methiodides exert a considerably smaller inhibitory 
effe~t than do the hydrochlorides. 

6. The relative inhibitory acth'ities of the various urethanes do not, corre
spond "ith their relative miotic activities. It ie pointed out that 8uch 
correspondence is not to be expected even on the assumption that the whole 
of the phyaiological activity of the urethanes is due to ,their inhibitory action 
on esteraaes. 

7. The mechanism of the inhibitory action is diacusaed. 

Part of the expenae of thil inveltigation has been met by grants from the 
Earl of Moray ROIeareh Fund of this University. 

l!.EJ'ERENCES. 

BuDaJIII (1m). lMr. 4cttla eM-. 0. .. U, 1531. 
-' - ...... SoIa....u.r (11130). Ii. pA .. lerI. CA_. til. till. 

EnaeIUn &DCl Loewl (1030). ..e .. A- tq. PaIA. PA. .... UO. 1. 
,Gal •• aU PIaUlMr (1011). Pfttgw" .4 ..... 1t1, .... 1101. 
Lonl &DCl NanatU (1126). Pft."r, ..e .. A-It" 889. 
)fatt_ (1130). J. PII";ol. TO, 33&. 
)f\Uft1aDd lClq (1130). BiOt .... J. It, 180. 
1'1a&\Mr aDd Galehr (lti8). Pft.,', AreA. 110, 606. 
Roaa &DCl BMIa (It!O). Bic!e4e& I. tu, 1114. 
- &DCl KJcIaaeI1l (IOU). Bioe .... I. It, :uo. 

- 255-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 256 of 372



· STRUUI'URE & PHY810LOOIOAL A<7l'ION or UllETHANES 1107 

81.an (1m), BloMf ... J. 10, 710. 
_ (1m, I), BlooM .... J. II, 1'7. 
_ (lm,2), A_. J. PII"lol. 10, 112& 
_ and Stedman (1020), J. CII ••• Stle. 000. 
__ (I~I), J. OM .. &e. 112d. 

Whlla and Stad_ (I~I), J. PAllr .. Ezp. TMr, tt, 2110. 
WIIIIII'''r, BamUIQ and Waldoohmld\.Q_ (11121), Z. pIo"lol. eM".. tn. 1M • 
. _ KuU. and BamUUl (11121), Btr. tUM/«It. eAt ... Gu. tt, 888. 
__ LIIIcl aDd Hemmen (11127), Z. pIo,.iol. eM".. tIT, 303. 
_ and X,mm,n (1m), Z. pIt,riol. CM"" til. I. 
__ (102.&, I), Z. pA"iol. CAne.nl, 220, 
__ (1112'&,2), Z. pII"lol. CIu"" 111, :ne. 

- 256-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 257 of 372



UNITED STATES DEPARTMENT OF COMMERCE. 
Pean' end T ... demerk OffIce 
Add ... ": COMMISSIONER OF PATENTS AND TRAOEMARKS 

Waahlngton. D.C. 2O:i!31 

FIRST HAMED APPLICANT 

rrn:CHAfm T. LAUGHL.IN .. 
I_AUGHLIN, MAR~(ENSOHN, LAGANI 8. PI::GG I ~U"T' ,.t:,"." MEXAMINER 

129 Hr::ADGUAf<TEI~S PL.AZA 
MOHHJ:STDWN, NJ 07960 

~1I;rIVNIT I PAPER NUMBER 

1~ 
DATE MAILED: OS/2.1!/89 

The amendment lIIecI __ ..,~~t~f_~_.I...J1~i"-.:.} _______ under Rule 312 has been oonsldered, 
and has been: 

1. 0 entered. 

2. 0 entered as dlreoted to matters of form not affecting the soope of the Invention (0.3311). 

a. P disapproved. A report appears below • 

... 0 entered In part. A report appears below. 

By Direction of the Commissioner 

Report: 

The information disclosure statement filed April 

25, 1989 fails to comply with the provisions of MPEP 609 

because it is not accompanied by; 

(a) A proposed ~mendment canceling or further 
restricting at least one independent claim and 
narrowing the scope of protection soughtr 

(b) A timely affidavit under 37 CFR 1.131 with respect 
to the material cited1 or 

(c) A statement by the applicant or his attorney or 
agent that, in the judgment of the person making 
the statement, the· i.nformation cited (1) raises a 
serious question as to the patentability of the 
claimed subject matter, or (2) is closer than that 
of record, or (3) is material to the examination of 
the application as defined in 37 CFR 1.56(a) and is 
filed with an explanation of why the information 
disclosure statement was not earlier presented 
e.g., information recently cited in a corresponding 
foreign patent application. It has been placed in 
the application file, but the information referred 
to therein has not been considered as to the merits 
and will not be cited on the patent as a result of 
this information disclosure statement or prior art 
citation. Applicant is advised. that the filing of 
the above-noted paper may not satisfy the duty of 
disclosure requirement of 37 CFR 1.56 insofar as 
any material information is referenced in the 
above-noted paper. 

(j~/flr 
Shippen I s tLEASE FURNISH YOUR ZIP CODE IN ALL CORRESPONDENCE 

_Ale 703-'557-3920 . 
FORM PTOL-271 ('!1~189 

MICHAEL L. SHIPPEN 
fRIMARY EXAMiNER 

I.. ART UNiT 126 
- 257-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 258 of 372



,., 

UNITED 'STATES DEPARTMI'NT OF COMMERCE 
Pat:ant: and Tradamark Offlca 
Add .... : COMMISSIONER OF PATENTS ANO TRAOEMARKS 

Waehington, D.C. 20231 

SERIAL NUMBER FIRST NAMED APPLICANT ATIORNEY DOCKET NO. 

ROS:O'l t1 

- RICHARD T. LALGHLDf r LAUGHLIN, MARI<EN8a-1N" LAGt-iIII 8. PEGG I 
1.29 HEAOOUARTERS PLAZA 

EXAMINER 

L 

t>r1.1J-- r'c-I'" 

IiORF~ISTOWN, No.1 07960 ART UNIT I PAPER NUMBER 
.1..:'0 /,3 

DATE MAILED. LOr / .t.' /U'r 

NonCE OF ABANDONMENT 

this application Is abandoned In view of: 

1. D Applicant's failure to respond to the Office letter, melled ______________ _ 

2. D Applicant's letter of express abandonment which Is In compliance with 37 C.F.R. 1.138. 

3. 0 Applicant's failure to timely file the response received within the period set 
In the OffIce letter. 

4:--d Applicant', fallur~o~lI-.Jhe~lrad Issue fee within the statutory period of 3 months. from the 
;7"" mailing date of ....::7 - ~~ of the Notice of Allowance. . 

OThe laaue fee was received on ___ ........ _________________ _ 

D The llISUe fee has not been received In Allowed Flies Branch a8 of __________ _ 

In accordance with 35 U.S.C. 151, and under the provisions of 37 C.F.R. 1.316(b), appllcant(s) may 
petition the Commissioner to accept the delayed payment of the Issue fee If the delay In payment 
was unavoidable. The petition must be accompanied by the Issue fee, unless It has been previously 
submitted, In the amount specified by 37 C.F.R. 1.17 (I), and a verified showing as to the causes of 
the delay. 

If appllcant(s) never received the Notice of Allowance, a petition for a new Notice of Allowance and 
withdrawal of the holding of abandonment may be appropriate In view of Delgar Inc. v. Schuyler, 
172 u.s.p.a. 513. 

5. D Applicant's fallure to timely correct the drawings and/or submit new or substitute formal drawings by 
.,.... ____ ~-_ as required In the last Office action. 
D The corrected and/or substHute drawings were received on ____________ _ 

8. D The reuon(l) below. 

DIRECT ANY INQUIRIES TO 
'WlIH! :!IBRreLh: 

'DR 
MI~RCIA CAI-F'BEI.L 
F'lIBL:t:SH:tNG DIVISION' 
0'03) 557~ 

8'19'0 

PTo-1432 (1lEY. W3) 

- 258-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 259 of 372



-. - ..... __ .....:.._ ... _._ .. _ .......... -. 
.. '/. 

u.s. OfPAF.h,.,ENT ~ COMtw'lERCE I 
...... nN' AND T~IIII(, ~flCE. 

PATENT APPLICATION FEE DETERMINATION ;-.t:..,..,;~;.......,1:"';;""":"-.....I.---I:""':;"';"~""";--l 
RECORD 

CLAIMS AS FILED· PART I 

SMALl. ENTITY 

FOR: RATE FEE 

I BASIC FEE 

!TDTALClAIMS 

I INDEP. CLAIMS 

.. :-- I MUL TfPLE DfPENDENT CLAIM PIUSE,.". 

TOTAL 

CLAIMS AS AMENDED· PART II 

' .. 
(11 13) 

SMALL ENTITY 

MINUS 

PRI,£."rTJ,,,",. OF MULTIPLE DEP. CLAIM 

o FIRST PRESENTATION OF MULTIPU DEP. CLAIM 

t..) 

~ 
Z 
w 
~ o TOTAL 

Z 
W 
~ INDEP. 

<: 

MINUS 

MINUS 

o flRn ""ESENT'A,..ON Of MULTIPLE DIP, CLAIM 

HIGHEST NO. 
PREVIOUSLY 

PAID FOR 

HIGHEST NO. 
PREVIOUSLY 

PAID FOR 

HIGHEST NO. 
PREVIOUSLY 

PAID FOR 

:;.- II . 
• It 1hrt ..mry in c:;.ol. , ...... 'rw" 1he.-mry'" Col. 2.. -me ·'0" 'n Col. 3, 

PRESENT 
EXTRA 

PRESENT 
EXTRA 

PRESENT 
EXTRA 

- It th. -HtpMo" HD. ~I": ,."If For" IN "'HIS SPACE .. _. tMn20 • ..:n.r "20·' • . 

RATE 

.. 
V'50. 

"&0. 

TOTAL 
AD OIT. FEE 

RATE 

)C&-

xu;. 

.. so-

TOTAL 
AD DIT. FSE 

RATE 

)Co-

x,6-

+50_ 

TOTAL 
AD OIT. FSE 

' .. i 
: ... " 

.. ~.: .. ~ :',:' ;~·".::··-:·:··7.~r~ .... :-:.:.:;,:;-.-,.,,";::' .. : 
............ :.,'.\ . .' ~.: .• :.;: .. :.: ::;:... :'. 

.... ; -\ .... 

ADDlT. 
FEE 

Is 
Is 

$ 

s 

ADDlT. 
FEE 

Is 
s 

Is 
s 

ADDlT. 
FEE 

• 
• 

Is 
s 

.,: ", 

OR 

!Ei 
OR 

!Ei 
OR 

OR 

OR 

OR 

OTHER THAN A 
SMALL ENTI'rY 

OTHER THAN A 
SMALL ENTITY 

RATE ADDlT. 
FEE 

...."10 .. I· 
~30 .. I· 

-...,O~_ Is 
TOTAL 

_ 

. 

RATE ADDIT. 
FEE 

)(10 .. Is 
')(30- I· 

"'00 .. IS 

TOTAL 
.. 

RATE 
ADOlT. 

FEE 

x,o. • 
x30. I_ 

~'OD .. f· 
TOTAL • 

- 259-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 260 of 372



o 
'0 
N 

PTO 1130 
IRF·v 6 I:JN 'i8b451 , U.S: [)EPARTMENT OF COMMEIlCE-':PATENT & TM OFFICE'lp~ 

PALM III APPLICATION FILE DATA CODING SHEET . ",..~ D'j':-~'7' 
FORMAT NO.2 Se,ial No. TYPE . FILING DATE SPECIAL GROUP SHEETS OF TOTAL INDEPENDENT SMALL FILING FEE SECURITY FOREIGN· m ! ,'1"91 irJ~II1"1 ~TzrG I/AfJiNi ,'15 r~sr Jl I DRjWIT7Jf rHfi I Ct/MI~I.1 cleTy, E/tE 1f1[~ri;;DI Y1 'Wi lIfyr· 07 

ATTORNEY DOCKET NUMBER II! .,""'"'.,' FORMAT NO. 3 

12/["191-11 1 0 L! 1- 171 
FORMAT NO. 8 

. 

O· ~UOpRpW~ENTAl 
CODING SHEET 

FORMAT NO. 9 

FOREIGN 
"""lRITY 
.AI~ 
rYES 

o NO 

o APPLICATION 
PAPERS 

RECORD 

RECORD 

RECORD 

RECORD 

RECORD 

RECORD 

RECORD 

RECORD 

RECORD 

RECORD 

RECORD 

RECORD 

. RECORD 

RECORD 

RECORD 

RECORD .. 

RECORD 

RECORD 

RECORD 
OMOREDN 

SUPPLEMENTAL 
CODING,SHEET RECORD 

8 0 1 

8· 0 2 

8 0 3 

8 014 

8 0 5 

8 0 6 

8 0 7 

8 0 8 

8 0 9 

8 1 0 

9 0 1 

902 

9 0 3 

9 0 4 

9 0 5 

9 0 6 

9 0 7 

9 0 8 

909 

910 

CONTINUITY 
CODE 

~~ 

COUNTRY CODE 

lllLI~ 

~:SReg.NoS"FORMAT NO.4 App ,cant's Name & Address Tit1e of Invention ORMAT"NO. 6&7 Correspondence rr APPL. PAPERS Add,e 
o CODING SHEET Ijiil"APPl. PAPERS ' 0 CODING SHEET 0 CODING SHEET ~Pl. PAPERS 0 COOING SHEET 

PARENT APPLICATION SERIAL NUMBER 

o "IYI3IsIYI,,' I 
o 

o 
0.,: 

O· 

0' 

4 
o 

o 

o 

PARENT FILING DATE 

~31{ir3Iir , 

PCT/FOREIGN APPLICATION SERIAL NUMBER 

'1f1{11{1917 

STATUS CODE PARENT PATENT NUMBER 

fZ 
I--

t 1-+--,1 .~~ 

I---

I---,. 

t 
I--

FILING DATE 
Mmlfh Ilu.l" ) (-or 

'13 1fJ1S If~ 

j' 

J 
I • I. I. .,. ..,.---L-:.-L-L-.l J ... J .' .... lle\t 1\'~ll."lWdt)t.\l.!H.1 

. -::.:;-----:~'\ . 

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 261 of 372



.. ~"".~ \', "' 
i' AlENT NUMSCR - ORIGtNAL CLASalFlCATIOJlii, 

CLASS. c., "IS~~/S;) ;.,: .' 
.'," 

". 

''''~'sfo (T~ -
" ~' . ..... :~:>. .... : .. , . . . . : '.' ~ . " .. : 

APl'UCATION.SERIAL NUMBER .,.' CROSS REFERENCE(S) /. ,> 

/8"')-1 
.... 

'-I )./) .-' .- -- CLASS SUBCLASS 
~ ... (ONE SU8CLASS PER BLOCK) 

APf'UCANT'S NAME (PLEASE PRIN,'!J.- - . !l-hO 3). lJ~ .. 

(20S/' V\ e f (A. ( I (,-'" Lj I (, "Z-
.) c.,-t..,/ &:; ;;.;.." 

IF REISSUE, ORIGINAL PATENT NUMBER . 
,)-,,1 ;l -; '-/ 3 ?V if f 't CffZ 
(7; 1-/ t.!tfcl ! INTERNATIONAL CLASSIFICATION UNT. CL. 4) 

I 
.( 17 r.- /)...,>7uc;'7 0 

//,' 
ASSIST ANT EXAMINER (PLEASE STAMP OR PRINT FULL NAME) .. - GROUP ., I ART UNIT 

PRI/ii :':jINER (PLEASE ST A;i~ yRINT FULL NAME)-I / Vti)b I IA ~. ·\iL.e I if 5 '1/'/ ",...J ___ . 
>rOl70 O,S. DEPAATMENT OF COMMERCE 

ISSUE CLAS.S1F1CATION SLIP PATENT ANO TRADEMARK QFACE 

- 261 -

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 262 of 372



SEARCHED 
Class Sub. Date Exmr. 

5"bO 12 
II, ~ 

1/~ ~'~ 

/~'3 

~-~ ,{ I~'::J. 

S~L.{& 2.2.~ 

)) '-I 211./ 
:; ,u 
c.r~7 
4¥~J SEARCH NOTES 
~ll{) c} iU ~ 3Si <'/0(, Date Exmr. 

. ./~~J:1 3/fff IJYJIS '''r 
A-f);l) 

~f c~~() 

I 

I 

INTERFERENCE SEARCHED 

- 262-

• "" ", •• , .. t' • ....... - " 

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 263 of 372



Claim 

] ~ 
... ~ 
~r-' 

~:r 
~f' 

I-t-! r, 

y-
J7 

!J , 
11) ,., 

r--
12 
1U 

-! 'IJ· 
1 
1 
1 

I 18 
1 
2 
2 
2 ... 

oJ. .23:' ::-

3' ~4/ -:: -. I)Q.' I'" 
26 
27 
28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
11 
42 
43 
44 

!-~~ .. 46 
47 
48 
49 
50 

Staple Iss,,!e SlIp'Here 

INDEX OF CLAIMS 

Date Claim 

1 
~ ! i 

! 
5t 
52 
53 
54 
55 
56 
57 

i 58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

-= 68 
69 
70 
71 
72 -- 73 -- 74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
00 

Date 

.. 

,.jtcltd 
AIIowl'll 

. {T"'ouQI'i num,rlll Clncel,tS 
+ . """rlctld 
H . Na"· .. ~lld 
I ,.Inttrltnn" 
A .• . Apptll 
0" " ... .. Objletld 

- 263-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 264 of 372



,..... 

! .. 

Entered 
or 

Counted 

.14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22-

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. ' 

APPROVED FOR LICENSE D. 

'--Tv INITIALS -----

Received 
or 

Mailed 

- 264-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 265 of 372



MARTA ~. ROSIN, JERUSALEM, ISRAEL; MICH~El CHO~EV' JERUSALEM, r~RAEL; 
zeEV TASHHA" ,I'E7-s'IILEH, ISRAEL. 

**CONTINUUlG 
VERUlED 

~~ 

DATA** •• ****.-•••• _*.*.*. 
THIS APPlN·IS II CON OF 
/' WHICH IS II CON OF 

071t85,451 04/25/88 .BN 
06/835,466 03/03/86 ABN 

~'. 

" .. 

**FOREIGN/PCT : APPLICATIONS •••• *." •••• *' 
VERIFIED /;RAEL' 74497 

~b. ,J..L.J" 

Label 
AreB WARNiNG: The InlQl'll\atlon dlacloled heraln may be re.trlcied. 'Unauthorh:ed, ~I'clolure may 

p(ohlblliici by th, United Statea,Code Title 35, Secllonl122, 181 and 368., 
Po'".slon outald,' the U.S. Patent" Trademark OfficI Is restricted to authO(ized ',I!'Rloye 

, and contractors only. - 265-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 266 of 372



.. ' 

-_ .. ..... -~- .~ : 

PTO-1SS6 
(5/87) 

U7 320700 
PATENT APPLICATION SERIAL NO_. _____ _ 

U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 

FEE RECORD SHEET 

14<> 03/14/89 07/3a0700. 

- 266_ 

1 101 340.00 CK 

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 267 of 372



, . 
. ~ . 

I 

.. -.... _-----._. __ .-...... "--_. __ .. -_ ... -.- . .. __ .- ........... _ ......... -. 

W 320700 

Case 118-6848 

PHENYL CARdAMATES 

The present invention relates to novel phenyl carbamates which 
are useful as pharmaceutical compositions. The invention further 
relates to pharmaceutical compositions having anticholinesterase 
activity .. 

Acetylclloline is a major neurotransmitter which is found in all 
parts of the body. Any reduction in its activity, either as a 
result of neuronal damage, degeneration etc. or as induced by 
drugs o~ toxins, causes marked changes 'in the function of the 
organism. Acetylcholine itself has an extremely short half life, 
since it is rapidly hydrqlysed at its sHe of action and in 

'plasma by specific cholinesterase enzymes. Drugs that inhibit 
acetylcholinesterase, markedly increase and pro.lo·ng the action of 
acetylcholine, thereby enhancing cholinergic transmission. Three 
such ~gents are used clinically; i.e., Physostigmine, a naturally 
occurring alkaloid, and two synthetic analogues, neostigmine and 
pyri dost i gmi ne. The 1 atter. two agents are strongly 'ioni sed at 
physiological pH and therefore are only poorly absorbed from the 

. gastro-intestinal tract, and do not penetrate the central nervous 
system to any significant extent. Physostigmine is absorbed after 
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oral administration and readily enters the brain. As a thera
peutic agent it has several disadvantages. It is chemically 
unstable and must be prepared in solution with an antioxidant, 
and protected from light. It has a relatively ·short half-life 
(20-40 mins) thereby necessitating frequent administration. The 
latter is of particular importance when the drug is to be admi
nistered chronically. It ha~ a low therapeutic ratio, a value of 
3-5 being reported in the majority of studies in laboratory ani
mals, and a small therapeutic window, i.e. small range of dose in 
which It can be given without. the accompaniment of side effects. 
Although physostigmine is absorbed from the gastro-intestinal 
tract, this is reported to be irregular and unpredictable, and 
therefore it is usually preferred to administer the drug par
enterally. This is a serious drawback if it is t.o be used chroni
cally on an outpatient basts. 

There are a number of clinical and pathological conditions which 
are associated with cholinergic under-activity which can be 
improved by the administration of an anticholinesterase agent. 
These include reduction in cholinergic transmission induced by a 
variety of exogenous substances acting in the peripheral, or 
central nervous system. Peripherally acting agents are gallamine, 
d-tubocurarine and pancuron;um, which are used as muscle re-
1 axants. Thei r act i on can readily be overcome by an ~nt i cho 1 i n
esterase drug. Dr~gs which interfere with central cholinergic 
transmission are numerous, anticholinergic, atropine-like drugs 
including antiparkinson drugs, tricyclic antidepressants, neuro
leptics, opiate analgeslcs~ benzodiazeplnes and some types of 
general anaesthetiCS. So. far the only agent that has proved to be 
of any value in reversing the effects of the latter-group of 

-drugs is phj505tigmine. In all reported cases of drug overdose or 
lack of recovery when the agent was used peri-operatively, physo-
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stigmine is usually admlnistered parenterally, and administration 
is re~eated every 20-30 minutes as required. 

Chronic tr.eatment with neuroleptics often results in tardive dys
kinesias. The widespread use of agents having anticholinesterase 
activity- for the treatment of schizophrenia makes this side 
effect an ever increasing possibility •. Physostigmine injected 
; ntravenous ly produces a significant but short 1 i ved improvement 
in a proportion of patients. 

A number of pathological and degenerative diseases has also been 
shown to be associated with a reduction or loss of cholinergic 
transmission. This includes myasthenia gravis and Eaton Lambert 

. syndr.ome in whi ch there is· an interference wi th neuromuscul ar 
transmi ss i on. 

A selective loss of choline acetyltransferase (the enzjT11e that 
synthesises acetylcholine) has been found in specific brain 
regions of patients with pre-senile dementia-of the Alzheimer 
type. These include the frontal and temporal cortex, hippocampus, 
amygdala, caudate nucleus, substantia. innominata. Degeneration of 
cholinergic neurons in some of these areas appears to be asso
ciated with the aphasia, apraxia, agnosia and loss of short term 
memory that occurs in Alzheimer's disease. A similar type of 
dementia is also found in patients with Down's syndrome that 
survive to the age of 40 years and show simil.ar cholinergic 
def1cits. There is also a loss of cholinergic transmission in the 
caudate nucleus and, putamen of patients with Huntingdon's 
chore~. Physostigmine injections. have also been of some benefit 
in this condition. Treatment with a centrally acting anticholin-

. estera~e should.also prove to be beneficial in Friedrich's 

ataxi a. 
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There ar.e two major classes of potent inhibitors of the enzyme 
cholinesterase. The first group was modelled primarily on the 
natural alkaloids physostigmine (a carbamate) and an inhibitor of 
cholinesterase, and d-tubocurarine, an antagonist of acetyl
choline. The second group consists of various organophosphorus 
compounds. such as d ii sopropy1 f1 uorophosphonate, paraxon etc. The 
vast majority of the compounds of both these series were designed 
primarily as insecticides. In the first group of carbamate deri
vatives, almost all of the potent insecticides are monomethyl 
carbamates lacking a charged nitrogen function. This enables the 
molecule to penetrate rapidly the insect cuticle and fatty nerve 
sheath. The dimethyl derivatives are slightly less potent'but are 

,particularly toxic to houseflies and aphids. The monomethyl deri
vatives tend to be unstable in solution and hydrolyse readily at 
physiological pH. This gr~.t1y limits their biological action in 
mammals and makes them less suitable as pharmaceutical or thera
peutic agents. 

The organo";phosphorus group of compounds causes irreversible. 
inhibition of cholinesterase and other serine containing enzymes, 
which, togethe~ with their high relative \oxicity, virtually 
precludes their use in pharmaceutical preparations. The only 
exception is echothiopate, a quaternary ammonium organo
phosphorus compound, employed in eye drops for the treatment of 

glaucoma. 

The synthetic anticholinesterase agents curn~ntly employed as 

pharmaceuticals all contain a ,charged nitrogen function a~d can 
be broadly classified into 3 groups. 

1) Reversible inhibitors which contain a charged nitrogen 
function attached to an aromatic ring, e.g. edrophonium. 
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2) Dimethyl carbamates with an aromatic or heterocyclic· ring 
containing a charged nitrogen, neostigmine, pyridostigmine. 

3) Bisq~aternary structures, e.g. Demacarium, Ambenonium. These 
agents tend to be more selective inhibitors of acetylcholin
esterase than butyrylchol inesterase, compared with the mono
quaternary molecules. 

The pharmaceutical application of the quaternary anticholin
esterase agents is limited because of t~eir poor penetration 
through cell membranes. They are therefore used for actions 
outside the central nervous system, and are usually given par
enterally, since they are not reliably absorbed from the gastro
intestinal tract. Edrophonium, neostigmine and pyridostigmine and 
the bisquaternary analogues are used in anaesthetic practice for 
the reversal of the action of muscle relaxants. They are also 
used for the treatment of myasthenia gravis,and paralytic i1eus. 

Physostigmine is the only pot~nt anti-Cholinesterase agent which 
has beeri used cl1nically to treat conditions in which an ele
vation of brain acetylcholihe activity is desired. These include, 
Alzheimer's dise·ase, tardive dyskinesia, Down's syndrome and 
Huntingdon's chorea. Physostigmine is also used to reverse the 
effects of overdose of anticholinergic agents, anti-Parkinson 
drugs, bimzodiazepines and opiate analgesics. 

Physostigmine is a natural alkaloid extracted from calabar beans 
and the seeds of the vine Physosti9ma venenosum ~nd.h~s the 
formula 
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There is a need to provide new carbamate derivatives which show 
greater chemical st'abil ity than physostigmine. 

Furthermore there is a need to provide new compounds which 
inhibit acetylcholinesterase in the brain for periods exceeding 
3 nours but not more than 12 hours after a single administration. 

There is also a need to provide new compounds which will be 
completely and reliably absorbed after oral administration. 

There is also a need to provide new compounds which will be 
relatively less toxi~ than physostIgmine. This means that·the 
therapeutic ratio, defined as 

dose to produce therapeutic effect ----
dose to produce mortality in 50 % of animals 

should be significantly higher than those of physostigmine and 
that the incid~nce and seve'rity of side effects should· be less 
than those of physostigmine at therapeutic doses. 

There is also a need to provide new compounds which c~n be given 
ora11y or parenterally t·o treat chronic conditions in which it is 
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desired to raise cholinergic activity i~ the central nervous 
system. These include, Alzheimer's disease, Down's syndrome, 
Huntingdo!)'s chorea,Friedrich's ataxia. 

There is also a need to provide compounds that can be given par
enterally at the end of operations, and anaesthetic procedures, 
to restore wakefulness, respiration and cardiovascular parameters 
to normal, after the use of anticholinergic, opiates, benzo
diazepines, neuroleptics and general a~aesthetics, thereby 
shortening the stay of patients in the recovery room. 

There is also a need to provide compounds that can be given 
together with narcotic analgesics to patients suffering from 
severe pain, e.g. traumatic, post-operative, or due to carcino
~~tosis etc. in otder to reduce ~he side effects (respiratory 
depression, somnolence, cO{lstipation and urinary retention) 
commonly encountered with narcoticS, without impairing their 
analgesiC potency. 

There is also a need to provide compounds that can be given to 
patients receiving antipsychotic drugs, which have d~ve]oped 
tardive dyskinesias, in order to diminish or abolish the latter 
syndrome, without exascerbating the psychosis. 

According to the present invention it has now bee!) ·surprisingly 
found that certain novel and known phenyl carbamates also inhibit 
acetylcholinesterase in the .mammalian brain after administration 
to provide systemic activity, e.g. oral or parenteral admini
stration, 

ThuS according to the present inv~ntion there is now provided a 
pharmaceutic31 co:nposition adapted to produce anticholinesterase 
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activity in the central nervous system of mammals comprising a 
compound of the general formula 

wherein 
Rl is hydrogen, lower al~yl, cyclohexyl, allyl or benzyl, 
RZ ;s hydrogen, methyl, ethyl or propyl, or 
Rl and RZ . together with the nitrogen to which they are attached 

form a morpholino or piperidino radical, 
R3 is hydrogen or lower alkyl, 

R4 and R5 are the same or different and each is a lower alkyl, 
and the dialkylaminoalkyl group is in the meta, ortho or para 
position, 

or a pharmacologically acceptable salt thereof and a physiologi
cally acceptable carrier therefor. Hereinafter these compounds 
are called compounds of the,invention. 

EspeCially preferred are pharmaceutical compOSitions having anti
cholinesterase activity in the central nervous system of mammals, 
wherein the dialkylaminoalkyl group is in the meta pOSition, and 

R4 and R5 are both methyl. 
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Certain compounds falling within the above formula have pre
viously been described, i.e. the m disubstituted c0l1!.P0und in which 
RI and R3 .. H anc;! R2. R4 and RS .. methyl which is known as 
Miotine(R) was claime~ to be an insecticide and a myopic agent 
for use in eye drops. The m disubstituted compound in which RI 
and R2 are methyl. R3 isH and R4 and RS' are methyl has been " 
described as an insecticide. The p and 0 disubstituted deri
vatives in which RI and R3 .. Hand R2. R4 and RS .. CH3 have been 
shown to inhibit a preparation of liver cholinesterase. The m 
disubstituted derivative in which Rl = Hand R2. R3. R4 and RS .. 
CH3 has also been shown to inhibit liver cholinesterase. 

The remaining compounds are believed to be novel and thus the 
present invention al so proyi des nove I phenyl carbamate deri va
t i yes of the genera I formu.1 a I I 

I I 

wherein 
RI is hydrogen, lower alkyl, cyclohexyl. allyl or benzyl, 
R2 is hydrogen, methyl, ethyl ~r propyl, or 
RI and RZ together with the nitrogen to which they are attached 

form a morpholino or piperidino radical, 
R3 is hydrogen or lower alkyl. 
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R4 and RS are the same or different and each is a lower alkyl, 
and the dialkylaminoalkyl group is in the meta, ortho or para 
position. 

and pharmacologically acceptable salts thereof, provided that .for 
compounds wherein R4 and RS are both methyl and having the 
dialkylamino group in the meta position. when R2 is methyl and R3 
is hydrogen. Rl is neither hydrogen nor methyl, and when R2 and 
R3 are methyl. Rl is not hydrogen. and for compounds wherein R4 
and RS are both methyl and having the dialkylamino group in the 

ortho or para position when Rl and R3 are both hydrogen R2 is not 
methyl. 

Preferred compounds of the above formula are N-ethyl-3~Cl-{di
methylamino)ethyl]phenyl carbamate, N-propyl-3Cl-(dimethylamino)
ethyl ]phenyl carbamate, N-a 11yl-3-(1-( dimethyl ami no) ethyl )phenyl 
carbamate; N-ethyl, N-methyl-3[1-(dimethylamino)ethyl]phenyl 
carbamate, N,N-diethyl-3[l-(dimethylamino)ethyl ]phenyl carbamate, 
N-buty.1-3-[l-{dimethyl amino)ethyl ]phenyl carbamate, N-methyl, 
N-propyl-3Cl-(dimethylam;no)ethyl]phenyl carbamate and N-ethyl, 
N-methyl-3[1-(dimethylamino)isopropyl]phenyl carbamate. 

, 
As indicated, the invention also includes the pharmacologically 
acceptable salts of these compounds s~ch as the acetate, salicy
late, fumarate, phosphate, sulphate, maleate, succinate. cHrate, 
tartrate, propionate and bu~yrate salts thereof. 

The compounds of formu1 a 1 can be prepared by ami da.t i n9 a 
) 

compound of formula 11 
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II 

wherein R3, R4 and RS are as defined above. 

The process can be effected in conventional manner, e.g. by 
reacting the compound of formula II with an appropriate iso
cyanate if a compound wherein Rl is hydrogen is desired, or with 
an appropriate carbamoyl halogenide, e.g. as described below in 
processes A and B. 

PROCESS A: 

PROCESS B: 

R" + N-CO-CI 
R~ 

2 
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PROCESS A: 

A stirred suspension of a-m-Hydroxyphenylethyldimethylamine or 
a-m-hydroxyphenylisopropyldimethylamine in benzene (0.2 -
0.3 g/ml.) is treated with 2.5 - 3 fold molar excess of the iso
cyanate. After stirring for 15 - 24 hours at ambient temperature 
the reaction mixture is connected to a rotovaporator (20 llID Hg). 
The residue obtained is dissolved in dry ether (25 m1) and the 
solution, which is ice cooled, is saturated with dry HC1 (g). The 
formed precipitate (the anticipated carbamate) is filtered off, 
washed with dry ether (25 ml) and dried to constant weight in a 
dessicator over KOH pellets under high vacuum (0.1 mm Hg). 

PROCESS B: 

A sol ut i on of ;t-m-hydroxyphenyl ethyld imethylami ne or 'HI1~hydroxy
p'heny1isoPfopy1dimethy1amine in dry acetonitrile (0.1 - 0.5 M) is 
reacted with 50 - 70 % molar excess of the corresponding carba
moyl chloride in the presence of 200 % molar excess of NaH dis
persion (50 - 80 % in mineral oil). The reaction mixture is'left 
to stir at ambient temperature for 15 - 24 hours. Removal of the 

. acetonitrile under reduced .pressure (20 mm Hg) is followed by the 
addition of water (10 - 25 m1). The pH of the aqueous solution is 
adjusted to pH s 11 by the addition of the appropriate amount of 
NaOH 0.1 N followed by extraction with ether (3 x 25 m1). The 
combined organic phases are washed with brine (25 m1) dried over 
MgS04 anhydride which is then filtered off. The ice cooled 
ethera1 filtrate is saturated with a stream of HC1 (g) resulting 
in the formation of a heavy precipitate (the anticipated carba~ 
mate) which is collected by filtration, washed with dry ether 
(20 ml) and dried to constant weight in a desiccator under high 
vacuum (0.1 llID Hg) over KOH pellets. 
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The compounds of the invention e.g. in free form or salt form can 
be utilized by formulating one or more of them in compositions 
such as tablets, capsules or elixirs for oral administration or 
in sterile solutions or suspensions for parenteral admini
stration. A compound or mixture of compounds of formula (I) or 
physiologically acceptable salt(s) thereof is compounded with a 
physiologically accept~ble vehicle, carrier, excipient, binder, 
preservative, stabil iz.er, flavor, etc., in a unit 'dosage form as 
called for by accepted pharmaceutical practice. The amount of 
active substance in these compositions or preparations is such 
that a suitable dosage is obtained. 

Illustrative of the adjuvants which may be incorporated in 
tablets, capsules and the 1 ike are the following: a binder such 
as gum tragacanth, acacia, corn starch or gelatin; an excipient 
suCh as dicalcium phosphate; a disintegrating agent such as corn. 
starch, potato starch, alg,inic aci·d and the 1 ike; a lubricant 
such as mangnesium stearate; a sweetening agent such as sucrose, 
lactose or saccarin; a flavoring agent such as peppermint, oil of 
wintergreen or cherry. When the dosage unit form is a capsule, it 
may contain in addition to materials of the above type a liquid 
carrier such as a fatty oil. Various other mterials may be 
present as coatings or to otherwise modify the physical form of 
the dosage unit. For instance, tablets may be coated with 
shellac, sugar or both. A syrup or elixir may contain the active 
compound, sucrose as a sweeteni ng agent, methyl. and propyl 
parabens as preservatives, a dye, and a flavoring such as cherry 

or orange flavour. 

sterile compositions for injection can be formulated accordin9 to 
conventional pnarmaceutical practice by dissolving or suspending 
the· active sub~tance in a vehicle such as water for injection • 
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Buffers, pre~ervatives, antioxidants and the like can be incorpo..;· 
rated as required. 

Preferred antioxidants for use with the compounds of the present 
invention include sodium metabisulphite and ascorbic acid. 

While the invention will now be described in connection with 
certain preferred embodiments in the following examples, it will 
be understood that it is not intended to limit the invention to 
these particular embodiments. On the contrary, it is intended to 
cover all alternatives, modifications and equivalents as may be 
included within the scope of the invention as defined by the 
appended claims. Thus, the following examples which include 
preferred embodiments will serve to illustrate the practice of 
this invention, it being understood that the particulars 
descri bed are by way of example and for purposes of ; 11 ustrat i 'Ie 
discussion of preferred embodiments of the present invention only 
and are presented in the cause of providing what is believed to 

'be the most useful and readily understood description of proce-
dures as welT as gf the principles and conceptual aspects of the 

invention. 

- 280-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 281 of 372



( 

\ 

- 15 - 118-6848 

EXAMPLE 1 

0.5 g (3.03 mmole) of a-m-hydroxyphenylethyldimethylamine are 

dissolved in 15 ml of dry acetonitrile and 0.70 9 (5.2 lTI1101e) of 
diethylcarbamylchloride are added. to the mixture with stirring. 

This is followed by NaH 150 mg (50 %) of dispersion. The reaction 

mixture is stirred overnight at 25 - 30 • C. Removal of ace toni

trile under reduced pressure is followed by addition of water 

(10 ml) and adjustment of the pH to 11. The product is extracted 

in ether, which is washed by brine, dried over MgS04 and fil

tered. Upon addition of HCl (g) precipitation occurs immediately, 
. the product is fi ltered off, washed by dry ether and dri ed, ina 

desiccator under high vacuum over KOH pellets. 

The farbamate is obtained as. a white powder 640 mg (SO %) 

mp. 137 - 138 • and identified as N,N-diethyl-3-[l-(dimethyl

alriino)ethyl]phenyl carbamate, having the formula 

EXAl1'LE 2. 

o 
1\ 

O-C-N(Et)1 

o.CH-N(Me). , 
. CH~ 

0.75 g (4.55 rmlol) of a_m_hYdroxyphenylethyldimethylamine ~re 

suspended ;n benzene (3 ml) and 0.898 9 of ethyl isocyanate are 

added totn~ mixture with stirring. After stirring 12 hourS at 

room temper ature the soJ vent is removed under reduced pressure. 
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The residue obtained was dissolved in dry ether. Introduction of 
dry Hel gas into the reaction mixture causes a heavy precipi
tation. The product is filtered off"washed with ether and dried 
in a d.esfccator over KOH pellets. The carbamate is obtained as a 
white powder 800 mg (75 %) mp. 177 - 179 • C and identified as 
N-ethyl-3[1-(dimethylamino)ethyl]phenyl carbamate having the 
formula 

O-CO-NH-Et 

6lcH-N(Me) 
I 1 
CH l 

The compounds of the present invention are useful as pharmaceuti
.. cals. In particular they show the following activities in vitro 

and in vivo in the tests specified below. 

The values are correct when taken in comparison with the standard 

drug physostigmine. 

IN VITRO EXPERIMENTS: 

Tests for anticholinesterase activity 

A solubilized preparation of acetylcholinesterase was prepared 
from mouse Whol~ brain (minus cerebellum). The brain w~s homo-' 
genized with (100 mg/ml) phosp~ate buffer; pH 8.0, centrifuged, 
the supernatant discarded, and the pellet mixed wit.h a similar 

. volume as above of buffer pH 8.0 plus 1 % Triton; mixed, centri
fuged and the supernatant whi ch contained most of the so lubil i zed 
enzyme, was used for .the subsequent determinations of anti

cholinesterase activity. 
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The activity of the enzyme (rate of hydrolysis of substrate, 
acetyl thi echo line) was measured us iog at least 4 different con
centrations of substrate, and at least 3 different concentrations 
of each inhibitor. The enzyme was incubated with inhibitor for 

5 periods ranging for 2 - 180 mins. at 31 • C, substrate was then 
added, and its rate of hydrolysis measured by the spectrophoto
metric method of Ellman et al. (1961). 

The molar concentration of each agent that inhibited the activity 
of the enzyme by 50 % (rCSO) at the pe~k time of activity (15 -

10 60 min) was calculated from this data and recorded in Table 1 

herei nafter. The compounds in general produce a signifi

cant inhibition from about 10-5 to about 10-8 molar. 

IN VIVO EXPERIMENTS: 

a) Assessm~1!.~ of acetylchOl inesteraseinhibition 

15 The effect of each compound on brain acetylcholinesterase 

20 

25 

in vivo was measured, after subcutaneous or oral admini
stration to mice. Animals were sacrificed, at different times 
ranging from 0.25 - 8 hours after drug administration. The 
brain was rapidly removed, and the enzyme acetylcholin-
esterase extracttld and solubilized with 0.1 % Triton, and its 
abil ity to hydrolyse a,cetylthiocho 1 i ne assessed as descri bed 
above (in vitro experiments), in comparison with the enzyme 
removed from mice injected with norma I sa line. '!he catPOurxls 

have in general a p:>terx::y of fran about 2% to about 90% that of 
mysosti~. 

b) ~ssessmeE~'of acute toxicity , 

Mice were given one of at least three different doses 'ot each 
compO'Jod, .)rally or subcutaneously, a minimum of 10 mice 
allotted to tlach dose. The number of animals which died at 
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each dose within 3 hours was determined. From these data, the 
LDSO (dose in mg/kg which was lethal to 50 % of the mice) was 
computed. 

This experiment was repeated after the animals had been pre-
S treated with atropine sulphate, which blocks both peripheral 

and central muscarinic receptors. The data fr.om these experi
ments enabled the assessment of the relative degrees of toxi
city of the carbamates which result from excessive activation 
of muscarinic receptors, and from respiratory muscle para-

10· lysis, \~11ich is insensitive to this blocking agent. 

The incidence and degree of side effects was noted for each 
dose of drug, start i ng wi th the lowes t that caused any 
significant (> 20 %) inhib~tion of whole brain acetylcholIn
esterase. 

15 c) Antagonism of the somnolent and respiratory depressant 
. effects of opiates 

Different doses of the carbamate compounds were injected 
intravenously with morphine in rabbits. Respiration rate, 
arterial blood gas tensions and pH were monitored conti-

20 nuou~ly before and after drug administration for 4 -
5 hours. tn another series of experiments the effect of the 

, anticholinesterase drugs was assessed on the analgesic effect 
of opiates in rabbits after application of a, nociceptive 
siimulus, i.e. electric~l stimulation of the sciatic nerve., 

25 'AJ.~ specj,fic examp~es of fprmu~a 1:' mentione,d 

·.hereinbefore, e.g. on specification page 10,. ,and 
after especially Tables' 1 to 3, are' prepared in 
analagous manner to Example 1 when Rl and R2 are 
each other t~an hydrogen and Example 2 when one 

30 of Rl and R2 are hydrogen. ,They are thus obtained' 
as hydrochlor~de salts (except where otherwise 
specified). The specific compounds have metal 

substitutions. 
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Table 2 

-' 
Anticholinesterase activity of compounds in mouse brain compared 

to that of physostigmine 

5 

Compound Rela:ive potency Relative potency % cholinesterase 
~ to physostigmine to physostigmine inhibition 

after subcut. after oral 3 hours after 
(s.c. ) administration s.c. 
admi n i strat ion administration 

Physo- 100 
. stigmine 

100 0 

10 Miotine 100 300 5 

RA6 11 19 35 

RA15 33 32 37 

RAl4 15 22 35 

RAl3 2 5 -
15 RA5 36 29 30 

RAI2 13 17 37 

RA10 81 92 7 

RA7 25 57 41 

RA8 2 5 32 

20 RA4 13 29 25 

---_ .. 
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Tab le 3 

Acute toxicity of Carbamates in mice 

. -- -Compound LD5~ Degree of* Therapeutic LD50 oral 
~mo es/kg protection ratio 

5 
s.c. afforded by LD50/EDSO 

pretreatment s.c. LDSO s.c. 
with atro.pine 

. 
Physostigmine 3.0 3.0 3.3 4.1 

Miotine 4.5 2.4 4.9 1.2 

RA6 96 2.6 11.9 2.1 

10 RA1S 31 4.1 11.1 4.5 

RA14 69 8.0 11.5 4.4 

RA13 65 4.5 1.6 1.1 
/ 

RAS 19 5.8 7.6 5.0 

RA12 42 3.8 5.S 3.6 

15 RA10 14 5.0 12.7 9.7 

RA7 46 10.4 12.4 1.2 

RAS > 568 - > 10.0 - , 

RA4 72 4.9 10.0 1.7 

*Ratio of LDSO after pret,reatment with atropi,ne sulphate 5 mg/kg 
20 to LOSO of drug alone. 
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The data in Tables 1 and 2 demonstrate that somewhat larger 
quantities are required of all the drugs of the RA series than of 
physostigmine to inhibit the enzyme acetylcholinester~se. 

However. a comparison of the data in Table 1 with that in 
Table 2. Shows that compounds RAS. RA6. RAlS. RAl4. RAIO. RA7 and 
RA8 are all relatively more active in vivo compared to physo
stigmine than one would expect from the in vitro data. This 
greater in vivo potency is particularly marked when the drugs are 
administered orally. This relatively greater in vivo activity may 
be due to: 

a) greater chemical stabil ity 

b)a slower metabolic degi'adation or/and excretion 

c) a higher lipid solubility, enabling a greater proportion of 
the drug to gain access to the enzyme in the central nervous 
system 

d) more efficient absorption from gastro-intestinal tract. 

For the purposes·of their therapeutic application it is of little 
importance if one needs to give the drug (to human subjects) at a 
dose of 1 - 2 109 (physostigmine) or 2 - SO mg that may be 
required of the compounds of· the RA, series. What is important is 
the safety ,of the drugs and the presence and severity of side 
effects that may occur at therapeutic doses. A cOlTll\only-used 
measure of drug safety is the therapeutic index - or LDso/EDSO 

Dose, to kill 50 % o,f animals' 

Dose to cause the desired therapeutic effect, 
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The duration of significant brain enzyme inhibition (> 30 %) 
induced by physostigmine (EDSO dose) is less than 2 hours. 
Compounds RA4, 5. 6, 7. 8.12. 14. 15 all act for more than 
3 hours at the; r respecti veEDSO doses and RA6 and RA7 still 
causes significant inhibition (36 %) after 7 hours. Since none of 
these drugs caused noticeable side effects at the EDSO doses, an 
even longer duration of action may be achieved by giving between 
50 and 100 % larger doses. The longer duration of action is a 
distinct advantage. particularly if the drugs are to be admi
nistered chronically to subjects suffering from neurological and 
behavioural conditions associated with a deficit in cholinergic 
transmission in the central nervous system. e.g. Alzheimer's 
disease. tardive dyskinesias, Huntingdon's chorea, Down's 
syndrome and Friedrich's .ataxia. 

The better the absorpt i on of the drug after oral admi hi stration 
the more closely the LDSO given by this route resembles th_t 
after subcutaneous injection. Table 3 shows that RA6. 13. 7 and 4 
are more efficiently absorbed from the gastro-intestinal tract 
than is physostigmine. The EDSO of'RA8 after oral administration 
is the same as that after S.C. injection. indicating a much 
better oral bioavailability than that of physostigmine. The 
hi gher oral bioavai 1 abil ity. of thesd compounds may be a cons i
de.rable advantage for their clinical use. 

RAIO. RA6. RAl4 and RAlS produce significant antagonism of the 
resp1r4tory depress4nt effects of morphine in rabbits for periods 

lasting between 3 - 5 hours depending on the drug and the dose 
administered. The analgesic activity of morphine.is not reduced 
by the RA compounds. Muscle fasciculations are not evident at the 
doses of drugs administered. Physostigmine (0.1 - 0.2 mg/kg) 
antagonizes the respiratory depressant effect of morphine for 
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30 - 60 mins only and fasciculations are marked at the higher 
dose. 

These findings show that the RA compounds may be given together 
with morphine to obtain adequate analgesia without significant 
degrees of respiratory depression. 

The most preferred compounds of the RA series are RA4. RAS. RA6. 
RA15. RA14. RA7 and RAS. all of which produce inhibition of brain 
acetylcholinesterase after parenteral administration of signifi
cantly longer duration than that induced by physostigmine o'r 
miotine. These compounds al so have a greater safety margin 
(therapeutic ratio) than physostigmine. RA4. 6. 7 and S also show 
better bioavailability after oral administration than physo
stigmine. 'In addition. the acute toxicity (lethality) induced by 
RA7 can be decreased more than 10-fold and that of RA14 more than 
S-fo 1 d by tne ant idote atropi net compared to on ly a 3-fo I d 
decrease for phy.sostigrnine and miotine. 

The compounds of the invention are therefore useful for the 
treatment of senile dementia, Alzheimer's disease, Huntingdon's 
chorea, tardive dyskinesias, hyperkinesia, mania, acute confusion 
disorders, Down's syndrome and Friedrich's ataxia. 

For these· indications, the exact dosage will of .course vary 
depending upon the compound employed, mode of administration and 
'treatment desired. The compounds may be administered by any 
conventional route. non-oral or preferably orally. 

In general, satisfd~tory results are obtained when administered 
at a daily dosage of from about 0.05 to 10 mg/kg animal body 
weight. For tilt! 1 argerma[!J1lals, an indicated total daily dosage 
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is in the range from about 0.5 to about 25 mg of the compound, 
conveniently administered ill divided doses 2 to 4 times a day in 
unit dosage form containing for example from about 0.1 to about 
12 mg of the compound or in sustained release form. 

The compounds may be administered in similar manner to known 
standards for use in. these utilities. The suitable daily dosage 
for a part i cu 1 ar compound wi 11 depend on a number of f actors such 
as its relative potency of activity. 

The compounds according to the invention may be administered in 
free bas·e form or. as a 'pharmaceutically acceptable acid addition 
~alt. Such salts may be prepared in cOhventional manner and 
exhibit the saine order of aCtivity as the free forms, 

It will be evident to those skilled in the art that the invention 
is not limited to the details of the foregoing illustrative 
embodiments and examples c;lnd thc;lt the present invention mc;ly be 
embodied in other specific forms without depc;lrting from the 
essential attributes thereof, and it is, therefore, desired that 
the present embodiments and examples be considered in all 
respects as illustrative .and not restrictive, reference .being 
made to the appended· claims, rather than to the foregoing 
description, and all changes which come with the meaning and 
range of equivalency of the claims are, therefore, intended to be 

embraced. therein, 
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WHAT IS CLAIMED IS:-

1. A pharmaceutical composition adapted to produce anticholin~ 
esterase activity in the central nervous system, comprising a 
compound of formula I 

wherein· 
R1 is hydrogen, lower alkyl, cyclohexyl, allyl or benzyl, 
RZ is hydrogen, methyl, ethyl or propyl, or 
Rl andR2 together with the nitrogen to which they are 

attached form a morpholino or piperidino radical, 
R3 is hydrogen or lower alkyl, 
R4 .nd R5 are the same or different and each is a lower 

alkyl, and the dialkylaminoalkyl group is in the meta, 
ortho or par~ position, 

or a pharmacologically acceptable salt thereof and a physio
logically acceptable carrier therefor. 
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2.A method of treating a subject suffering from senile 
dementia, Alzheimer's disease, Huntingdon's chorea, tardive 

dyskinesias, hyperkinesia, mania, acute confusion disorders, 
Friedrich's ataxia and Down's syndrome, which comprises 
administering a therapeutically effective amount of a 
compound of formula I 

wherein 
Rl is hydrogen, lower alkyl, cyctohexyl, allyl or benzyl, 
R2 is hydrogen, methyl, ethyl or propyl, or 

Rl and R2 together with the nitrogen to which they are 
attached form a morpholino or piperidino radical, 

R3 is hydrogen or lower alkyl, 
R4 and R5 are the same or different .and each is a lower 

alkyl, and the dialkylaminoalkyl group is in the meta, 

ortho or para position, 

or a pharma~ologically acceptable salt thereof. 
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3. A phenyl carbamate of formula I' 

I I 

wherein 

Rl is hydrogen, lower,a1kyl, cyc1ohexyl, allyl or benzyl, 
RZ is hydrogen, methyl, ethyl or propyl, or 
Rl and.RZ together with the nitrogen to which they are 

attache.d form a morpholino or piperidino radical, 
R3 is hydrogen or lower alkyl, 
R4 and R5 are the srune or different and each Is a lower 

alkyl, and the dlalkylamino'alkyl group is in the meta, 
.ortho or, para posit iori, 

and pharmacologically acceptable salts thereof, provided 

that for compounds wherei n R4 and R5 are both me,thy1 and 
having the dia1kylamino 9fOUP in the meta position, when R2 
is methyl and R3 is hydrogen, Rl is neither hydrogen nor 
methyl, and when RZ and R3 are lOethyi, Rl is not hydrogen, 
and for compounds wherein R4 and R5 are both'methyl and, 
having tile dialkylamino group in the ortho or para position 

when Rl dnd R3 are both hydrogen RZ is not methyl. 
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4. A compound of claim 3 wher.ein the'dialkylaminoalkyl·group is 
in meta position and R4 and RS are both methyl. 

5. A compound of claim 3 which is N-ethyl-3-[l-(dimethylamino)
ethyl]phenyl carbamate or a pharmacologically acceptable 
sa lt thereof. 

6. A compound of claim 3 which is N-propyl-3[l-(dimethylamino)
ethyl]phenyl carb~nate or a pharmacologically acceptable 
salt thereof. 

7. A compound of claim 3 which is N-ethyl, N-methyl-3[l-(di
methylamino)ethyl]phenyl carbamate or a pharmacologically 
acceptabl~ salt thereof. 

8. A compound of claim 3 which is N,N-diethyl-3[l-(dimethyl
amino)ethyl ]phenyl carbamate or a pharmacologically 
acceptable salt thereof. 

g. A compound of claim 3 which is N-cyclohexyl-3[1-(dimethyl
amino)ethyl )phenyl carbamate or a pharmacologically 
acceptable salt thereof. 

10. A compound of claim 3 which is N-allyl-3[l-(dimethylamino)
ethyl )phenyl carbamate or a pharmacologically acceptable 
salt thereof. 

11. A compound of claim 3 which ;s N-butyl-3[l-(d;ll]ethylamino)

ethyl )phenyl carbamate or a pharmacologically acceptabl.e 

salt thereof. 

- 296-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 297 of 372



. ~ . 

..... _ .... _. __ . __ . ---.---.. -.- ... __ . ·_._-_._._-----,---

- 31 - 1l8~6848 

12. A compound of claim 3 which is N-methyl, N-propyl-3[1-di
methylamino)ethyl]phenyl carbamate or a pharmacologically 
acceptable salt thereof. 

13. A compound of claim 3 which is N-methyl. N-ethyl-3(1-di
methylamlno)lsopropyl)phenyl carbamate or a pharmacologi
cally acceptable salt thereof. 
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PHENYL CARBAMATES 

Abstract of the disclosure 

Phenyl carbamates of the general formula 

wherein Rl to RS are as defined in the claims, are useful as 

pharmac~uticall. 

3700!WY!ER 
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Case 469-104 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Names Applicant: Rosin 

u. S. serial No.: 

Filed:' 03/08/89 

Title: Phenyl Carbamates 

AMENDMENT 

Hon. Commissioner of Patents and Trademarks 
Washington, D. C. 20231 

Dear sir: 

Art unit 126 

Michael'L. shi~pen 

Examiner 

Please amend the above identified application as 

IN THE CLAIMS 
cancer 1 to 13 and sUbstitute the fpllowing: 

'Pi? ) 
.J.::tf. A phenyl carbamate qf formula 
"/ 

'wherein 

R1 is 

,Rz is 

ower alkyl, cycolohexyl, allyl or, benzyl, 

methyl, ethyl or propyl, or 
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.i 
Rl and Rz together with nitrogen to which/they are attached 

form a morpholino or piperidino radical, 

R3 is hydrogen or lower alkyl, 

R4 and Rs are the same or different and each is a lower alkyl; 

and the dialkylaminoakyl group is in the meta, ortho or para 

position, 

pharmacologically acceptable salts 

compounds wherein R4 and Rs are 

provided that for 

methyl and having the 

when Rz is methyl and R3 dialkylamino group in 

is hydrogen, nor methyl, and when R2 and R3 

£ ( are methyl, Rl is not hydrogen, a for compounds wherein R" and R5 

~ kyl amino group in the ortho or 

para 

~1 
~. The compound 14 wherein the dialkylaminoalkyl 

group is in meta position and Rs are both methyl. 

The of claim 14 which is N-ethyl-3-[1-

(dimethylamino)-ethyl] carbamate or a pharmacologically 

acceptable 

of claim 14 which is N-propyl-3-[l~ 

carbamate or a pharmacologically 

- 300·· 

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 301 of 372



Page Three 

If. The compound of claim 14 which is' -ethyl, N-methyl-3-

[l-(dimethylamino)-ethyl] phenyl carbamate r a pharmacologically 

acceptable salt thereof. 

~. The compound of claim 14 ich is N,N-diethyl-3-[1-

pharmacologically (dimethylamino)-eth¥l] phenyl 

acceptable salt thereof. 

~v 
in. The compoUnd .of cl im 14 which is N-butyl-3-[1-

(dimethylamino)-ethyl] 

acceptable 

li. The comp 

acceptable 

acceptable 

/ 
'3c, 
~3. The 

(dimethyl amino 

phenyl carbamate or a pharmacologically 

aim 14 which is N-methyl, N-propyl-3-

phenyl carbamate or a pharmacologically 

of claim 14 which is N-methyl, N-ethyl-3-

phenyl carbamate or a 'pharmacologically 

claim 14 which is N-cyclohexyl-3-[l

phenyl carbamate or a pharmacologically 

acceptable sat thereof. 
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.II 
The compound of claim 14 is N-allyl-3-[l

pharmacologically (dimethylamino) -ethyl] phenyl carbamate 

acceptable salt thereof. 

~. A method of treating a. subj ct suffering from senile 

dementia, Alzheimer" s disease, 

dyskinesias, hyperkinesia, mania, 

chorea, tardive 

confusion disorders, 

Friedrich's ataxia and 

administering a 

the formula 

wherein R, 

which comprises 

ctive amount of a compound of 

R3 

/ ,/R
4

· 

C-N 
~ 'Rs 
CH3 

cyco1ohexyl, allyl or benzyl, 

R2 is hydrogen, methyl, ethyl or propyl, or R,' and R2 together 

with nitrogen to whic they are attached form a morpho1ino or 

piperidino radical, R is hydrogen or lower alkyl, R4 and R5 are 

pharmacologically 

compounds wherein 

in the meta, ortho or para position, 

sal ts thereof, provided. that f·or 

are both methyl and having the 

dialkylamino grou in the meta position, when R2 is methyl and R3 
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ydrogen nor methyl, and when R2 and R3 

("'11 are , and for compounds wherein R4 and Rs 

D are both methyl d __ =f:-"'::::;~ ialkyl amino group in the ortho or 

~ para position when R3 are both hydrogen and Rz is not methyl. 

REMARKS 

The claims in the application are claims 14 to 25. Claims 23 

and 24 were indicated as allowable in the parent application. 

Volume 29 of Advances in Behavioural Biology brbught to the 

attention of the Examiner was published approximately the middle 

o.f 1986. The weinstock et aI. article, p. 539 t·o 549, was reported 
t ro 

at the 30th OHOLO BioI. Conference in Eilat, Israel on March 24. to 

27, 1985. This conference had previously been mis-identified as 

the 3rd. and the date of November instead of March. 

The article in "Advances in Behavioral Biology" is not prior 

art. The evidence ofithis article has not been presented earlier 

because it is basicly the same data as is included in the patent 

application specification. The article is cited now in order to 

show that the data was presented in a recognized scientific 

publication. 

The compounds of Aeschlimann have not been compared because 

it is believed that they are not as close to miotine and to the 

Meltzer compound than the RA compounds of Table 1 which all have 

the dialkylaminoalkyl group. in the meta position, whereas the only 

compound specifically mentioned in Aeschlimann with a dialkyl group 
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has the ortho configeration. The therapeutic ratio of RA10 is 

comparable to the claimed compounds as oanbe seen,by reference to 

Table 3 but RA10 has a short duration of action compared to all the, 

other RAs tested as can be' seen by reference to Table 2. 

For the reasons given hereinabove it is believed that all of 

, the present claims 'are allowable. 

CERTIFICATE UNDER 3'7 CFR 1. 8 (al 

I hereby certify that this correspondence is being 
deposited with the united States Postal Service as first class mail 
in an envelope addressed to: Commissioner of. Patents and 
Trademarks, Washington, D. C. 20 March 8, 1989. 
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CERTJ;FICATION 

This is to certify that the attached copy is a true copy of 
United states patent application Ser. No. 185,451 filed April 25, 
1988, entitled PHENYL CARBAMATES as filed in the United states 
Patent and Trademark Office on that day. 

Dated: March 8, 1989 

Loretta L. Dascoll 
Notary Public 

. LORmA &. DASC(lL1. 
A Notary Public 01 New Jersey 

My CorIJmisslon Expires June 3, 1991 
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SERIAL NUMBER RECEIPT DATE 

;(/r5 
UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington. O.C. 20231 

FIRST NAMED APPLICANT I ATTORNEY DOCKET NO. I 

07/320,700 03/08/89 ROSIN M '1691022 . 

r 
RICHARD T. LAUGHLIN 
LAUGHLIN, MARKENSOHN, LAGANI & PEGG 
129 HEADQUARTERS PLAZA 

~ORRISTOWN' NJ 07960 

An feas must b6 pa.1d PUl'suaJII 
to the new ree schedule 
published. a.t 64 F.R. 6893 
effective April 17, 1969. 

000 
DATE MAILED: 

05/09/89 

NOTICE OF IMPROPER FWC FILING UNDER 37 CFR 1.62 
NO FILING DATE GRANTED 

The. above identified application was deposited under 37 CFR 1.62 as a 
file wrapper continuing application but is. improper and has not been 
granted a filing date for the reasons shown below: 

1. The application d.oes not include the correct serial number 
including filing date or series code of the prior application. 

2. T~e application, which is not a continuation-in-part, was not 
flled by the same or less than all the inventors named in the 
prior application and no petition for correction of inventor
ship was filed. 

3. The application, which is a continuation-in-part, does not 
identify the names of all the inventors (37 CFR 1.41 (a». 
The application uses "et. al" but only one inventor was named 
in the prior application •. 

~ 4. The filing included a new specification or copies of a specifi
cation from the prior application. Under 37 CFR 1.62, all 
changes are required to be made in the form of an amendment 
to the ·pri.or application as it exists at the time of filing 
the application under 37 CFR 1.62. Therefore, it is unclear 
whether filing under 37 CFR 1.60 or 1.62 was intended. 

S. The request does not include an orginal signature of the in
ventor(s), assignee of the entire interest, or registered 
attorney or agent. . . 

______ 6. The application was not filed before the payment of the. issue 
fee, abandonment of, or termination of proceeding on the 
prior application: 

a) The issue fee. was paid on the prior application on 

______ ~b~)--·~T~h~e--p-r-.i-o-r--a-p-p~l~i-c-~~t~i-o-n--w-a-s~~bandoned. ·or proceedings 
terminated on ~~~ __ ~ ______ ~ __ ~ __ ~~ 

______ c) The pr ior application was abandoned by .the filing of 
application serial number ~------~r-~~~~,,~ 

, under 37 CFR·1. 62 .• on 

7. The prior application was not complete as ~et forth in CFR 
I.SUa). 

Any request for review of this matter should be made by way of petition 
directed to tbeattention of the Office of the Assistant Commissioner 
for Patents. Such petition mu~t be accompanied by the approp:;"iate fee 
(37 CFR 1.17 (h». If the pet~tion alleges that no defect ex~sts, a 
request for refund of the peti,tion fee may be included. Applicant has 
TWO MONTHS from the date of tbis notice to submit a petition to avoid 
further processing as an ill}proper application with no filing date granted. 

.Division 

PART 1 .. 0FFICE COpy 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re 

Serial No. 320,7 Office of Assistant 
commissioner For Patents 

Filed: 

For: 

. Commissioner of Patents and Trademarks 

Washington, D. C. 20231 
.. 

PETITION FOR ASSIGNING A FILING DATE 

By a letter dated May 9, 1989 Applicants were informed that 

a filing date of the subject patent application would not be 

granted because: 

The filing included a new specification or copies of a 
specification from the prior application. Under 37 CFR 
1.62, all changes are required to be made in the form of 
an amendment to the prior application as it exists at the 
time of filing the application under 37 CFR 1. 62. 
Therefore, it is unclear whether filing under 37 CFR 1.60 
or 1.62 was intended. 

This Petition request that the filing date be granted. 

As applicants understand the basis for refusal it is grounded 

on the belief that applicants did not indicate whether it was the 

intention of applicants to abandoned the parent application and 

therefore the new application be an application under 37 CFR 1.62 

or to keep the parent application pending under 37 CFR l..60. :rt 

is applicants position that the application meet each of the 

requirements of 37 CFR 1.62 and that it was clearly indicated in 

1 

040. 05/26/99 320700 1 124 120.00 CK 
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the papers filed that this was the intention of applicants. It is 

not se.en how the application could ,be refused the filing date. 

At the time of filing, applicants, through their attorney, 

filed a certified copy of the parent application (See the attached 

Exhibit A) along with an amendment amending the claims of the 

. parent application. Further the document filed at that time 

enti tled "REQUEST FORM FOR FILE WRAPPER CONTINUING APPLICATION 

UNDER 37 CFR 1.62" would seem to clearly indicate that it was the 

intention to file under 37.CFR 1.62 and not 1.60. Further in the 

paragraph which appears in the middle of page 2 of that document 

applicants request the abandonment of the parent application. In 

view of these filings the application had to be under 37 CFR 1.62 

and not under 37 CFR 1. 60. still further in the amendment 

accompanied the application ~t was also clear that the provisions 

of 37 CFR 1.62 were being followed. Additionally in paragraph 

numbered 6 in the conveying form it was requested to amend the 

specification to state that the application is a "continuation" of 

the parent application. In view of these filings it is not seen 

what else applicants could have done to meet the requirements of 

37 CFR 1.62 and it is believed that they did comply with all of the 

requirements. 

2 
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It is respectively requested that in view of the aforesaid 

comments that this petition be granted and that the application be 

, given the filing date of March 8, 1989. In view of the fact that 

all of the requirements were meet, it is requested that the 

Petition fee be refunded. 

Richar T. L 
Attorney for Applicants 
Laughlin, Markensohn, 'Lagani & Pegg 
129 ,Headquarters Plaza 
Morristown, New Jersey 07960 
.201-539-0080 

CERTIFICATE OF MAILING (37 CFR.1.8a) 

I hereby certify that this paper (along with along with any 
paper referred to as being attached or enclosed) is being deposited 
with the united states postal Service on the date shown below with 
sufficient postage as first class mail in an envelope addressed to, 
the: Commissioner of Patents a marks, Washington, D. C. 
20231. 

Date: May 19, 1988 

Laughlin, Markensohn, Lagan! & pegg 
129 Headquarters Plaza 
Morristown, New Jersey 07960 
(201) 539-0080 

3 
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CERTIfICATION 

This is to certify that the attached copy: is a true copy of 
united states patent application Ser. No. 185,451 filed April 25, 
1988, entitled PHENYL cARBAMATES as filed in the United states 
Patent and Trademark Office on that day. 

Dated: March 8, 1989 

Loretta L. Dascoll 
Notary Public 

LORffiA L DASCOLl 
A Notary Public 01 New .Jer$ey 

My Commission Expires June 3, 1991 
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4Ul19 1989 

Richard T. Laughlin 
Laughlin, Markensohn, Lagani & l'egg 
129 Headquarters Plaza 
Morristown, NJ 07960 

In re Application of 
Marta W. Rosin et a1 
Serial No. 07/320,700 
Filed March 6, 1989 
For: PHENYL CARBAMATES 

... __ ._---------

UNITED STATES, .jARTMENT OF COMMERCE 
Patent aniJ Trademark Office 
ASSISTANT SECRETARY AND COMMISSIONER k~(~ 
OF PATENTS AND TRADEMARKS l 
W85l1ington. D.C. 202;31 

(;ut'Y MAILED 

I JUl 1 91989 

. ASSISTANT 
COMMISSIONeR'S OFFIce 

DECISION ON PETITION 

This is a decision on the petition fiied May 24, 1989 requesting 
that the above-identified application be treated as a proper 
continuation application under 37 eFR 1.62. 

When the application wa's filed, it included a form requesting a 
continuation under 37 eFR 1.62 but the proper procedures were not 
followed for filing a .Fwe application. 

Accordingly, in response to a Notice of Improper FWe Filing Under 
37 eFR 1.62 mailed May 9, 198'9, the present petition was filed 
requesting the l'TO to accept the application as one filed under 
37 eFR 1.62. 

When petitioners originally filed a request for a continuation 
application under 37 eFR 1.62, they submitted a certified copy of 
the prior application along with the request. Such. a copy is 
usually filed with a request for an application under 37 eFR 1.60 
(see 37 eFR 1.60(b)). 37 eFR 1.62(a) states that 

"An applicC!-tion filed under this section will utilize 
the file wrapper- and content'S of the prior 
application to constitute the new continuation ••• " 

Therefore, petitioners' intentions were unclear and resulted in 
the need for special handling of the application. Thus, the 
present'petition and petition ~ee were necessary to correct 
applicants' filing error. 

Since the petition clearly st~tes that it was applicants' 
intention to file the application under 37 eFR 1.62, the copy of 
the prior application filed on March 8,,1989 is considered 
withdrawn and will not be entered or used in the prosecution of 
the present case. --

The petition is ~ranted. 
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Serial No. 07/320,700 Page 2 

The application is being forwarded to Application Branch·for 
further processing as a continuation application under 37 CFR 
1.62 of application Serial No. 185,451, with a filing date of 
March 8, 1989. 

• rahk1in Burnett 
pecial Assistant to the 

Assistant Commissioner for Patents 
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"'? .. '. 3"':;:~~f -)~ 
PTO-3 t:~ 

CERTIFICATION UNDER 37 CFR 1.10 ~ 

REQUEST FORM FOR FILE WRAPPER CONTINUING APPLICATION 
UNDER 37 CFR 1.62 

Prior Application: Ser. No. 185,451 
Filed 04/25/88 .~D/ 
Entitled: PhenylCarbamatR~ ~ 

Group Unit 126 
Examiner: Michael L. Shippen 

commissioner of Patents and Trademarks 
Box F W C 
washington, D. C. 20231 

469-102-2 

This a Request for filing a [] continuation-in-part [X] 
continuation [] divisional application under 37 CFR 1. 62 of prior 
application Serial No. 185,451, filed on 04/25/88, entitled Phenyl 
Carbamates which intern was a continuation of application Ser. No. 
835,466 filed March 3, 1986 with the same title, by the following 
named inventor(s): 

Full Name ! Family Name !First Given Name !Second Given Name 

of Rosin l./IlOlJ Marta. W. 
Inventor 

I state/Foreign 
I 

Residence/Post City country of 
Of ice :;I.L'/. 
9 Herzog Str., Jerusalem, Israel 

Citizenship. Isreal 

1 
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· .::. 

~~~--~I~·~~~~I~~~~~~~~~--~Full Name I Family Name I First Given Name I Second Given Name 

of .s:bgrev 1:11 ghaeJ 

Inventor fIJ1/IXJ I I 
------r-;:------,.,,--,... -,...,--- ~---;---::----~-Residence/Post City State/Fo.reign Country of 
Of ice ~ 

135/4 Feinstein, ,Jen15a' em, Israel 

_c_i_t_i_z_e_n_s_h_i_P ___ I __ I_s_r_e_a_l __________________________ -----------------

Full Name I Family Name I First Given Name I Second Given Name 

Zeev of I Tashms Inventor 

~~a I~s~ta~t~e-/~F~o-r-e~ig-n--c-o-u-nl-r-y-o~f---------Res,idence/p.ost city 
ofice 

2 Shahal Jerusalem -xJ.¥ Isreal 

_c_it_i_z_e_n_s_h_i_P ___ I __ I_sr_e_a_l __________________ -----------------------

The above identified prior application in which no payment of 
the issue fee, abandonmen.t of, or termination of proceedings has 
occurred, is hereby expressly abandoned as of the filing date of 
this new application. . Please use all the contents of the prior 
application file wrapper, including the drawings, as .the basic 
papers for the new application. (note: 37 CFR 1.60 may be used for 
applications where the prior application is not to be abandoned.) 

1. [] Enter the amendment previously filed on 
~~~--~------~~~r- under 37 CFR 1.116 but unentered, 
in the prior application. 

2. (X) A preliminary amendment is enclosed. 

The filing fee is calculated on the basis o.f the claims existing 
in the prior application as am~nded at 1 and 2 above. 

CLAIMS I (1) FOR I (2) NUMBER FILED I (3) NUMBER EXT'RA I (4) RATE 
CALCULATIONS 

$ 

I (5) 

.. \TOTAL I I I --.,.... CLA.IMS -20= X $12.00= 
I.=~,..--_-I~-,--__ -I I---r------n .. INDEPEN-I ~ I DENT -3= X $34.00= . 

CLAIMS 

2 
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(

) I 
\/ 

Vi 

_-r:=I=~==~1 I· I-=--=-~ __ 
IMULTI~LE DEPENDENT CLAIM(S) (IF 'APPLICABLE) 1+$110.00-1 

IBASIC FEE $340.00 _____________________________ ------------1--------
Total of above $340.00 

Reductions by 1/2 for filing by small entity 
(Note 37 CFR 1.9, 1.27, 1.28). If applicable, 
verified statement must be attached. 

TOTAL = $340.00 

3.(] The Commissioner is hereby authorized to charge fees under 37 
CFR 1.16 and 1.17 which may be required, or credit any overpayment 
to Deposit Acqount No. 

4. [X) A check in the amount of $ 340.00 is enclosed. 

5. [] A new oath or declaration is included since this application 
is a continuation-in-part which discloses and claims 
addi tional matter. . 

\ 6.[X] Amend the specification by inserting 
~he _sentence: 

before the first line 

7Z ''j( This application is a continuation of application Serial No . 
• ...",,.:JtJ 185,451, filed. on 04/25/88, 'entitled Phenyl Carbamates which in 
l'f:J1/ttotern wasp ~ont~.nu~tio~ of "application Ser. No. 835,466 filed March 

1."'Qf 3, 1986~~~~ 

f 
f 
) 

.~ 

7.[] A verified statement claiming small entity status is 
enclosed. (necessary even if a statement was filed in the prior 
application) • 

8. [X] Priority of application Serial No. 74497 filed on 5/5/85 
in Israel is claimed under 35 U.S.C. 119 • 

. 9. [X] The prior application is assigned of record toProterra AG 
and the assignment is recorded in the U. S. Patent and Trademark 
Office at reel 4545, Frame 863. 

10. (] The power of attorney in the prior application is to: 
Richard.T. Laughlin. 

11.[] Also enclosed 

Address all future communications to: (May only be completed by 
applicant, or attorney or agent of record) 

Richard T. Laughlin, Esq. &1)/ II) 
Laughlin, Markens9hn, Lagani & Pegg ~ ~ " 

3 
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129 Headquarters Plaza t0l 'I 
Morristown, New Jersey 07960 O~ 
Tel. No. (201) 539-0080 

It is understood that secrecy under 35 U.S.C. 122 is hereby waived 
to the extent that if information or access is available to anyone 
of the applic~tions in the file wrapper of a 37 CFR 1.62 appli
cation be it either this application or a prior application in the 
same file wrapper, the Patent and Trademark Office may provide 
similar information or access to 1 the other applications in the 
same file wrapper. 

DATE March 8, 1989 

4 
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rJ 
i 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

application of: Rosin 

Serial No. 320,700 

Filed: 03/08/89 

For: Phenyl Carbamates 

AMENDMENT 

Commissioner of Patents and Trademarks 
Washington, D. C. 20231 

Dear Sir: 

Group Art Unit: 12'6 )(:.,~ 

M. Shippen 
Examiner 

" ' .; .. ' 

'... ', .. ~ 

' .. '. cr) 

Please amend the abov~}identified applicatioh as follows: 

~\ IN THE CLOIMS) 

pi 

\ / 
'''----. Cancel all of the claims, and sUbstitute the following claims: 

-------=" 

N-cyclohexyl-3Jl-(dimethylamino)ethyl]phenyl carbamate 

'" and pharmacologically acceptable salts thereo,f. 

~~. N-allyl-3[1-(dimethylamino)ethyl]phenyl carbamate and 
~ , 1 

pharmaco~ogically acceptable Salts thereof. 
1...3Jt!?, . 

~. N-ethyl, N-methyl-3[1-(dimethylamino)ethyl]phenyl 
q J 

carpamate and pharmacologically acceptable salts thereof. 

tf .!Sf.' A method of treating a subject suffering from senile 

dementia, Alzheimer's disease, Huntingdon's chorea, tardive .'. . .~ 

dyskinesias, hyperkil!esia, mania, acute confusion disorders, 

Friedrich's ataxia and Down's syndrome, which comprises ..., 
,7 

administering to such a subject a therapeutically effective amount 

of a compound selected from the group consisting of N-cyclohexyl-

3[1-(dimethylamino)ethyl)phenyl 
~ 1 

carbamate, 
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. . .-... --..... ~.-.----.-.--.... - _ . 

. , 

G' 

If' (dimethylamino)ethyl)phenyl 
~\ 

~ (d,imethYlamino) ethY~.~ phenyl 

, acceptable salts thereof. 

carbamate, 

carbamate, 

N-ethyl, N-methyl::?[l'''' '. 
" .-:-.' '-~ 

and pharmacolqgiqally 

----.....:----.--

( ."'--·r :,: ..... . 

REMAR~~'/-';:9' -----~~-'-.... 

Claims 14, 15 and 16 were allowed in the parent 
eT\ 

application. 

Claim 17 is a method claim directed to the use of the compounds of 

the other claims and should be allowable for the same reasons that 

the product claims were allowed. 

It is respectfully requested that the claims remaining in the 

application be allowed. 

Respectfully submitted, 

~.f!:u~ 
Attorney for Applicants 
129 Headquarters Plaza 
Morristown, New Jersey 07960 
201-539-0080 

CERTIFICATE OF MAILING (37 CFR.1.8a) 

I hereby certify that this paper (along with along with any 
paper referred to as being attached or enclosed) is being deposited 
with the united states Postal service on the date shown below with 
sufficient postage as first class mail in an envelope addressed to 
the: commissioner of Patents and Trademarks' ashington, D. c. 
20231. 

Date: July C).to ,1989 Helen s. Lowenstein 

Laughlin, Markensohn, Lagani & Pegg 
129 Headquarters Plaza 
Morristown, ·New Jersey 07960 
(201) 539-0080 
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., .~. 

., .. ........... ®.~ .. 'Yt ... ' .,.;·.· .. UNI.TED.STATES "EPART .... EIliT OF CO·Ni·MERC Patli:nC··· ."d Trdel'l1ark Off!ce·· . 
Addri· •• : COMMISSIONER OF PATENTS ANO TRADEMARKS 

. Washington. D.C. 20231 . ... . 

1:.::r:CHARO T. l.ALIGHI •. :r:N 
I~AlIGHLrN' Mf~I:':KE~N~;;(JHN, l.f~GAN:.t /1.. f"EGG· 
j,;!9 HEADClUAI:;;n~I:':~) PL.AZA 
M()f~Fn:~lT()WNv N..J 07960 

malo. CDmIlUlIea1lon from ,. eumlnor In charge 01 your appllcodon. 
COMt.II$SIQNER OF PATENTS AND TRADEMARKS 

EXAMINER 

• ART UNIT PAPER NUMBER 

DATE MAILED: 09/2M89 

'3/f-!f7 
~ This application has been examined )!IJ Responsive to communication flied on 7/?J/1f'i 0 This action Is made final. 

A ahortened. statutory period for reepof\ee to Ihll action II eel. to expire --rtte.lij;; month(e), days Irom the date· 01 Ihls leiter. 
Failure to reepond within the parlod lor responee will cause the application to become abandoned. 35 U.S.C. 133 

Pert I THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACnON: 

" ~Notlce of References Olted by examiner, PTO·892. 
3. tJ Notice of Art Cited by Applicant, PTO·1449. 
So 0 Information on How to Effect Drawing Changes, PTO·1474. 

Part II SUMMARY OF ACnON 

z. 0 Nollce re Patent Drawing, PTo.948. 
4. 0 Notice of Inlormal Patent Application, Form PTo.152. 
~ 0 ________________ ~-----

1. 'F CI/Jlma _________ --''j .... .:<f-:.-,-_'i-l-l-/ _______________ are pending In the eppllcatlon. 

Of the above, clalml _____________________ Bre withdrawn Irom consideration. 

2. 0 Olalm' _______ ---------------------- have been cancelled • 

. 3. 0 Clalm8 _______ ------------------------ areallowed • 

. 4. po clalms _____ .... 3~~:....-_'-I.,.L . ...J(:..-. _______________ are rejected. 

So 0 Clalms _____________________________ are objected to. 

.. 0 Claims ______________________ are eubject to reetrlctlon or election requirement. 

7. 0 This application hu been filed wlth Informal drawings under 37 C.F.R. 1.85 which are acceptable lor examination purpoeee. 

L 0 Formal drawing_ are required In reeponee to thl, Office action. 

•• CJ The comocted or aubatltute drawings have been received on • Under 37 C.F.R. 1.84 th_ drav,lngs 
are 0 acceptable. 0 not acceptable (_ explanation or Notice re Patent Drawing, PTo.948). . 

10. 0 The propoeed additional or eub8t1tuteaheet(l) 01 drawlng8, lIIed on ______ has (have) been 0 approved by the 

examiner. 0 disapproved by the examiner (_ explanation). 

11. 0 The propoaed drawing correction, lIIed on ______ ~, has been 0 approved. 0 disapproved (eee explanation). 

12. ~ Acknowledgment I, made of the claim for priority under U.S.C. 119. The certified copy has 0 been received ,)l not been received 

o been nled·ln parent application, eerlal no. .; IlIed· on ---------_-----

13. 0 Since this appllcatlon appears to be In condition for allowance except for lormal malters, prOa8cutlon as \0 the mertte I, cloled In 
accordance with the practice und.er Ex parte Quayle, 1935 C;O. 11; 453 O.G. 213. 

14. 0 Other 
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Serial No. 320,700 -2-

Art Unit 126 

The claims presented in.the papers filed March 8, 1989 and 

July 31, 1989 have been renumbered in accordance with 37 CFR 

1.126. 

The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. S 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitl~d to a patent unless --
(a) the invention was known or used by others in this 
country, or patented or described in a printed publication 
in this or a foreign country, before the invention thereof 
by the applicant for a patent. 

(b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the 
date of application for patent in the United States. 

Claims 38-41 are rejected under 35 U.S.C. S 102(a or b) as 

being anticipated by Weinstock, or the 30th OHOLO Bio1 Conference 

wherein the Weinstock paper was presented, or any published 

abstract of the paper presented at that conference. Applicants 

state in the paper filed March 8, 1989 that the Weinstock article 

was published "approximately in the middle of 1986." The instant 

application is entitled to the benefit of a parent application 

ri~ed on March 3, 1986. From applicants' statement the actual 

publication date of the Weinstock reference is unclear. It may 

in fact be earlier than the effective filing date in the United 

States making it prior art under 35 USC 102 (a). The conference 

was clearly held before the effective filing date of the instant 

application make it prior art under 35 USC 102 (a), note 

Massachusetts Institute of Technology v. AB Fortia, 227 USPQ 428. 
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Serial No. 320,700 

Art Unit 126 

-3-

Any abstract of the article presented at the meeting would also 

constitute prior art under 35 USC 102 (a) and if published mpre 

than one year before the United States effective filing date 

would it would be prior art under 35 USC 102 (b). In their 

response applicants should indicate the earliest actual 

publication date of the Weinstock article known to them. They 

should also identify any such abstracts cited above and the 

actual publication dates thereof (a copy should also be 

supplied) . 

Applicants' priority date is noted; however, the right of 

priority has not been perfected under 35 USC 119 and as such the 

claims are not entitled to the priority date, also note MPEP 

201.15. 

The following is a quotation of 35 U.S.C, § 103 which forms 
the basis for all obviousness rejections set forth in this Office 
action: 

A patent may not be obtained though the invention is not 
. identically disclosed or described as set forth in section 

102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary 
skill in the art to whioh said subject matter pertains. 
Patentability shall not be negatived by the manner in which 
the invention was made. 

subject matter developed by another person, which qualifies 
as prior art only under subsection (f) or (g) of seotion 102 
of this title, shall not preclude patentability under this 
section where the subject matter and the claimed invention 
were, at the time the invention was made, owned by the same 
person or subject to an obligation of assignment to the same 
person. 
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Serial No. 320,700 

Art Unit 126 

-" ",-- .. ,""--- --_.,-, ._---

-4-

Claims 38-41 are rejected under 35 U.S.C. Q 103 as being 

unpatentable over Weinstock, or the 30th OHOLO Biol Conference 

wherein the Weinstock paper was presented, or any published 

abstract of the paper presented at the conference. The 

references are applied as above. If they do not anticipate the 

claims they'at least render the claims obvious. 

The remaining references are cited as of interest. It is 

noted that the rejections of the claims over such prior art was 

overcome in the parent application USSN 185,451. 

MShippen 
September 25, 1989 
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U.S. PATENT DOCUMENTS . C,I'I~S 

SUB· FILING DATE IF 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Rosin 

Serial No. 320,700 

Filed: 03/08/89 

For: Phenyl Carbamates 

AMENDMENT 

commissioner of Patents and Trademarks 
washington, D. C. 20231 

""/' . 
Dear sir: 

Group Art unit: 
M I c:.~c: ..... <-

M. Shippen 
Examiner 

co 
U) 

~ 
",-:, 
" ~ .: 
... ~ . .) . . 

..... (::J '",' 

"!'"t 
.~ ,: 

f'V 
N 

This is in response to the Official Action of september 26, 

1989. 

The article appearing in Advances in Behavioral Biology, 29 
" 

P 539-49 (1986) was a report of an oral lecture delivered by 

Professor Weinstock-Rosin at a Congress which took place in Eilat 

during the period of March 24th through March 27, 1985 which was 

three weeks after the convention date. There is no publication 

date of the article and the only information is the copyright date 

of 1986 appearing in the volume. Professor Weinstock-Rosin has· 

examined Volume 29 and can give no better date. No written 

material or abstracts were distributed at or before the conference 

and the first written material was the aforementioned article. 

In view of this information it is submitted that the 

references relied on are subsequent to the. convention date of the 

~\OV 2 
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· Page Two -Ser. No. 320,700 

not anticipate the invention as defined in the claims. For these 

reasons reconsidera.tion of the rejection is respectively 

requested. 

"lL 
~~~R~irc~h~a~r-'d~T. Laughlin 

~ttorney for Applicants 
129 Headquarters Plaza 
Morristown, New Jersey 07960 
201-539-0080 

CERTIFICATE OF,MAILING (37 CFR.1.8a) 

I hereby certify that this paper is being deposited .. ,ith the 
united states Postal Service on' the date shown below with 
SUfficient 'postage as first class mail in an envelope addressed to 
the: commissioner of Patents ademarks, Washington, D. c. 
20231. 

Date: November 15, 1989 Richard T. La h in 
Laughlin, Markensohn, Lagani & Pegg 
129 Headquarters Plaza 
Morristown, New Jersey 07960 
(201) 539-0080 
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ED STATES PATENT AND TRADEMARK OFFICE 

In re Rosin 

Serial NO.: 320,700 

Filed: 03/08/89 

For: Phenyl Carbamates 

Group No.: Art unit 12 

Examiner: Michael L. Shippen 

Commissioner of patents and Trademarks 

Washington, D. C. 20231 

AMENDMENT 
,~ ~ ... , 

" 

This is in further response to the Official Action' of 

September 26, 1989. 

Attached hereto are the priority documents ,,' which ii-s a 

certified copy of the priority application which was filed in 

Israel. 

It is believed that the filing of this document overcomes the 

date of the references and accordingly it is respectively requested 

that the application be passed to issue. 

For the reasons given hereinabove reconsideration of the 

rejection of the application 

cant 

Richard T. Laughlin 
Ribis, Graham and curtin 
4 Headquarters Plaza 
p.o. Box 1991, 
Morristown, New Jersey 07960 
(201) 292-1700 
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CFR §l. 8a) 

I hereby certify that this paper (along with along with any 
paper referred to as being attached or enclosed) is being deposited 
with the United states Postal Service on the date shown below with 
sUfficient postage as first class m 1 in an envelope addressed to 
the: Commissioner of Patents d Tra m ks Washington, D. C. 
20·231. 

Date: December 18, 1989 
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The present invention relates to novel phenyl carbamates 

whi ch are useful as pharmaceuti cal compositions. Thei nvention further 

relates to pharmaceutical compositions having anticholinesterase activity .. 

Acetylcholine is a major neurotransmitter which i$ found in all 

parts of the body. Any reduction in its activity, either as a result 

of neuronal damage, degeneration etc. or as induced by drugs or toxins, 

causes marked changes in the function of the organism. Acetylcholine 

itself has an extremely short half life, since it is rapidly hydrolysed 

at its site of action and in plasma by specific cholinesterase enzymes. 

Drugs that inhibit acetylcholinesterase, markedly increase and prolong 

the action of acetylcholine, thereby enhancing cholinergic transmission. 

Three such agents are used clinically, i.e., physostigmine. a naturally 

occurring alkaloid, and two synthetic analogues, neostigmine and pyri

dostigmine. The latter two ag~nts are stongly ionised at physiological 

pH and therefore are only poorly absorbed from the gastro-intestinal 

tract, and do not penetrate ·the central nervous system to any significant 

extent. Physostigmine is absorbed after oral administration and readily 

enters the brain. As a therapeutic agent it has several disadvantages. 

It is chemically un?table and must be prepared in solution with an anti

oxidant, and protected from light. It has a relatively short half-life 

(20-40 mins) thereby necessitating frequent administration. The latter 

is of parti cul ar importance when the drug ; s to be admi ni s tered chroni ca lly •. 

It has a low therapeutic ratio. a value of 4-5 being reported in the majority 

of stu.dies in laboratory animals. and a small therapeut1c w1ndow. i.e. 

small range of dose in which it can be giVen without the ,accompaniment 

of si de effects. Although physostigmi ne is absorbed from the gastro

intestinal tract, this is reported to be irregular and unpredictable, . 

and therefore it is usually preferred to administer the drug parenterally. 

This is a serious drawback if it is to be used chronically on an outpatient 

basis. 
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There are a number of clinica,l and pathological conditions which, 

are associated with cholinergic under-activity which can be improved by 

the administration of an anticholinesterase agent. These include 

reduction in chol inergic transmission induced by a variety of exogenous 

susbtances acting in the peripheral, or central nervous system. 

Peripherally acti ng agents are gall ami ne, d-tubo<;urari ne and pancuronium. 

which are used as muscle relaxants. Their action can readily be overcome 

by an antichol inesterase drug. Drugs which interfere with central 

cholinerg,ic transmission are numerous, anticholinergic, atropine-

like drugs including antiparkinson drugs, tricyclic antidepressants, 

neuro1eptics, opiate analgesics, benzodiazepines and some types of general 

anaesthetics. So far the only agent that has proved to be of any value 

, in reversing the effects of the latter group of drugs is physostigmine. 

In all reported cases of drug overdose or lack of recovery when the agent 

was used per; -operati ve ly. physosti gmi ne is usually admi ni stered 

parenterally. and admi ni stration i,s repeated every 20-30 mi nutes as 

re~uired. 

Chronic treatment with neuroleptics often results in tardive 

dyskinesias. The widespread use of agents having anticholinesterase 

activity for the treatment of schizophrenia makes this side effect an 

ever increasing possibility. Physostigmine injected intravenously 

produces a significant but short lived improvement in a proportion of 

patients. 

A number of pathological and degenerative diseases has also been 

shown to be associated with a reduction or loss of cholinergic t:ansmission. 

This includes myasthenia gravis and Eaton lambert syndrome in which there 

is an interference with neuromuscular transmission. 
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A selective loss of choline acetyl transferase (the enzyme that 

synthesises acetylcholine) 'has been found in specific brain regions of 

patients with pre-senile dementia of the Alzheimer type. These include 

the frontal and temporal cortex. hi ppocampus. amygdala. caudate nucleus 

sUbstantia innominata •. Degeneration of cholinergic.neurons in some of 

these areas appears to be associated with the aphasia. apraxia, agnosia 

and loss of short teml memory that occurs in Alzheimer's disease. A 

similar type of dementia is also found in patients with Down's syndrome 

that survive to the age of 40 years and show simil.ar cholinergic 

deficits. There is ~lso a loss of cholinergic transmissipn in the 

caudate nucleus and putamen of patients with Huntington's chorea. 

Physostigmine injections have also been of some benefit in this 

condition. Treatment with a centrally acting anticholinesterase should 

also prove to be beneficial in Friedrich's ataxia. 

There are two major classes Qf potent inhibitors of the enzyme 

cholinesterase. The first group was modelled primarily on the natural 

alkaloids physostigmine (a carbamate) and an inhibitor of cholinesterase, 

and d-tubocurarine. an antagonist of acetylcholine. The second group 

consi sts of vari ous organophosphorus compounds. such as di i sopropyl

fluorophosphonate, paraxbn etc. The vast majority of the compounds of 

both these series were designed primarily as insecticides. In the first 

group of carbumate derivatives, almost all of tho potent insecticides 

are monomethyl carbamates lacking a charged nitrogen function. This 

enables the molecule to penetrate rapidly the insect cuticle and fatty 

nerve sheath. The dimethyl derivatives are slightly less potent but are 

-4-
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particularly toxic· to houseflies and aphids. The monomethyl derivatives , . 

tenq to be unstable in solution and hydrolyse readily at physiological pH. 

This greatly limits their biological action 'in mammals and makes them less 

suit~b1e as ~harmaceutical or therapeutic agents. 

The organo-'phosphorusgroup of compounds causes irreversible inhibition 

of cholinesterase and' other serine containing enzymes, which, together with 

their high relative toxicity, virtually precludes their use in pharmaceutical 

preparations. The only exception is echothiopate, a quaternary ammoniunl 

organo-phosphorus compound, employed in eye drops for the treatment of 

glaucoma. 

The synthetic anticholinesterase agents currently employed as 

pharmaceuticals all contain a charged nitrogen function and can be 

broadly classified into 3 groups. 

1) Reversible inhibitors which.contain a charged nitrogen function 

attached to an aromatic ring, e.g. edrophonium. 

2) Dimethyl carbamateswith an aromatic or heterocyclic ring 

containing a charged nitrogen, neostigmine, pyridostigmine. 

3) Bisquaternary structures, e.g. Demacarium, Ambenonium. These 

agents tend to be more selective inhibitors of acetylcholinesterase than 

butyrylcholinesterase, compared with the monoquaternary molecules. 

The pharmaceutical application of the quaternary anticholinesterase agents 

is limited because of their poor penetration through cell membranes. They 

are therefore used for actions outside the central nervous system, and are 

, usually given parenterally, sin~e they are not reliably absorbed from 

the gastrointestinal tract. Edrophonium. ne.ostigmine and pyridostigmine 

and the bisquaternary analogues are used in anaesthetic practice for the 

reversal of the action of muscle relaxants. They are also used for the 

treatment of myasthenia gra'ds, and paralytic ileus. 
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Physostigmine is the only potent anti-cholinesterase agent which 

has been used clinically to treat conditions in which a'n elevation of 

brain acetylcholine activity is desired. These include, Alzheimer's 

disease, tardive dyskinesias, Down's syndrome and Huntingdon's chorea. 

Physostigmine is also used to reverse the effects of overdose of 

'anticholinergic agents, anti-Parkinson drugs, benzodiazepines 

and opiate analgesics. 

Physostigmine is a natural alkaloid extracted from calabar beans 

and the seeds of the vine Physostigma venenosum and has the formula 

An object of the present invention is to provide new carbamate 

derivatives which shovi greater chemical stability than physostigmine. 

Another object of thi present invention is to provide new compounds 

whi ch i nhi bit acetyl cho 1 i nes terase in the brain for !1!ri ods exceedi ng 3, hours 

but not more than 12 hours after a single administration. 

Another object of the present invention is to provi de new compounds 
} 

which will be completely and reliably absorbed after oral administration. 

Another object of the present invention is to provide new compounds 

which will be relatively less toxic than physostigmine. This means that 

the therapeutic ratio, defined a~ 

, dose to produce therapeutt c effect 

dose to produce mortality in 50% of animals 
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should be significantly higher than those of physostigmine and that 

the incidence 'and severity of side effects should be less than those of 

physostigmine at therapeutic doses. 

Another object of the present invention is to provide new compounds 

which can be given or~lly or parenterally to treat chronic conditions in 

which it is desired to raise cholinergic activity in the central nervous 

system. These include, Alzheimer's disease, Down's syndrome. Huntingdon's 

chorea. Friedrich's Ataxia. 

It is also an object of this invention to provide compounds that can be 

given parenterally at the end of operations, and anaesthetic procedures. 

to restore wakefulness. respiration and cardiovascular parameters to nonnal. 

after the use of anticholinergic, opiates, benzodiazepines. neuroleptics 

and general anaesthetics, thereby shortening the stay of pattents in the' 

recovery room. 

It is also an object of this invention to provide compounds tha~ can .. 

be, given together with narcotic analgesics to patients suffering from 

severe pain, e.g. traumatic, post-operative, or due to carcinomatosis etc. 

in order to reduce the side effects (respiratory depression, somnolence, 

constipation and urinary retention) commonly encountered with narcotics, 

without impairing their analgesic potency. 

It is also an object of this invention to provide compounds that can be 

given to patients receiving antipsychotic drugs, which have developed 

tardive dyskinesias, in order to diminish or abolish the latter syndrome. 

wi thQut exascerbati ng the psychosi s. 

According to the present invention it has now been surprisingly 

found that certain novel and known phenyl carbamates also inhibit 

acetylcholinesterase in the mammalian brain after oral or parenteral 

administration. 
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Thus according to the present invention there is now provided 

a pharmaceutical composition having antichlorinesterase activi ty 

comprising a compound of the general formula 

~Iherei n 

Rl is hydrogen, lower alkyl, cyclohexyl, allyl or benzyl. 

R2 is hydrogen methyl, ethyl or propyl, or 

Rl and R2 together wi th the ni trogen to whi ch they are attached fonn 

a morpholino or piperidino radical 

or a pharmacol ogi ca lly acceptable sa 1t thereof and a phys i 01 ogi ca lly 

acceptable carrier -therefor. 

Two compounds of the above formul a, i.e., the N-methyl and dimethyl 

derivatives have previously been described in the literature. The fonner 

which is known as Miotine(R) was claimed to be an insecticide and a myopic 

agent for use in eye drops, and the latter has only been described as an 

insecticide. 

The remaining compounds are believed to be novel and thus the 

present invention also provides novel phenyl carbamate derivatives 

of the general formula I 
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Said article is however an academic work which comes to no conclusions 

and does not feach or suggest structural changes in the carbamates 

discussed therein. 

In an article by Meltzer, CA-7l-111828M there are disclosed two 

compounds with ,the code numbers KD 1207 and 1261 which fall under the 

proviso of the present invention and provides results as to their 

insecticidal. activity. There is also a general statement mentioning 

that the antichol inester'ase activity of alkyl phenyl N-methylcarbamates 

can be improved by introducing a p-dimethylaminomethyl group. There is 

however no alkyl group in addition to the dialkylaminoalkyl group in 

the compounds of formula I. Thus said article does not teac'h the 

specific compounds of the present invention. 

The present i nven,ti on also prov; des novel phenyl carbamate deri va ti ves 

of the general formula 
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wherein 

Rl is hydrogen, lower alkyl, cyclohexyl, allyl or benzyl 

RZ is hydrogen, methyl, ethyl or propyl, or 

R; and R2 together with the nitrogen to which they are attached 

form a morpholino or piperidino radical and pharmacologically 

acceptable salts ther~of. provided that when R2 is methyl, Rl is 

neither hydrogen nor methyl. 

Preferred compounds of the above fonnul a are N~ethyl ~3~[1 ~ (dimethyl ami no) 

ethyl] phenyl carbamate, N~propyl ~3[1 ~ (Dimethyl ami no) ethyl ]phenyl carbamate. 

N-a llyl-3~[1- (dimethyl ami no) ethyl Jphenyl carbamate, N~ethyl, N~methyl-3[1-

(dimethyl ami no ).ethyl ]phenyl carbamate, N ,N~di ethyl ~3[1- (dimethyl ami no )ethyl] 

phenyl carbamate, N~cyclohexyl-3[1-(dimethylamino)ethylJphenyl carlilamate, 

N~-EJ.imet~l $[1 .. (eiRletAyl~mifl9)eth)'1]~nell:yl cal bam!ltt, and 3-[1-(dimethylamino) 

ethyl] morpholino carbamoyl phenolate. 

As indicated, the invention also includes the pharmacologically 

acceptable salts of these compounds such as. the acetate, salicylate 

fumarate, phosphate, sulphate, maleate, succinate, citrate, tartrate, 

propionate. and butyrate salts thereof. 

The compounds of·the present invention can be prepared by the following 

processes whi ch processes can be summar; zed and represented, by the follow; n9 

reactions: 

~9~ 
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PROCESS A: 

J 

. PROCESS B:. 

j 

\. 
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PROCESS A: 

A sti rred sus pens ion of a-m-Hydroxyphenyl ethyl dimethyl 

amine in benzene (0.2 -0.3 glm1) Is treated with 2.5-3 fold molar 

excess of the isocyanate. After stirring for 15-24 hr at ambient tempera

ture the reaction mixture is connected to rotovaporator (20 mm Mg). 

The residue obtained is dissolved in.dry ether (25 ml) and the 
,. 

solution. which is ice cooled. is saturated with dry Hel (g). The 

formed preCipitate (the anticipated carbamate) is filtered 

off \~ashed wi th dry ether (25 011) and dri edto constant wei ght in 

a desiccator over KOH pellets under high vacuum (0.1 mm Hg). 

~ROCESS B: 

A solution of a-l11-hydroxypheriy'lethyldimethyl amine in dry acetonitrile 

(0.1-0.5 M) is reacted with 50-70% molar excess of the corresponding 

carbamoyl chloride in the presence of 200% molar excess of Nail 

dispersion (50-80% in mineral oil). Reaction mixture is left to stir 

at ambient temperature for 15-24 hr. Removal of the acetonitrile under 

reduced pressure (20 mm fig) is. followed by the addition of water (10-25 011). 
i 

The pH of the aqueous solution is adjusted to pH = 11 by the addition of the 

appropriate amount of NaOh O.lN followed by extraction with ether (3 x 25 ml). 

The combined organic phases are washed with/brine (25 ml) dried over 

MgSOtt anhyuri de wll1 ch t s then fil tered 0 ff. Tho t ce cooled etllet'O 1 fil trate 

is saturated with a stream of HC1(g) resulting in the formation of a heavy 

precipitate (the anticipated carbamate) which is collected by filtration 

washed with dry ether (20 ml) and dried to constant weight in a desiccator 

under high vacuull) (0.1 mm Hg) over KOH pellets. 
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T~e compounds of the invention can be utilized by formulating 

one or more of th~m in compositions such as tablets, capsules or 

elixirs for oral administration or in sterile solutions or 

suspensions for parenteral administration. A compound or mixtu\'e 

of· compounds of .formula (1) or physiologically acceptable salt(s) 

thereof is compounded vlith a physiologically acceptable vehicle, carrier, 

excipient, binder, preservative, stabilizer, flavor, etc., in a unit 

dosage form as called for by ~ccepted phBrmaceutical practice. The 

amount of active substance in these compositions or preparations is 

such that a suitable dosage is obtained. 

Illustrative of the adjuvants which may be incorporated in tablets, 

capsules and the like are the following: a binder such as gum tragacanth, 

acacia, corn starch or gelatin: an excipient such as dicalcium phosphate: 

a disintegrating agent such as corn statch, potato starch, alginic acid 

and the like: a lubricant such as magnesium stearate: a sweetening agent ..... 

such as sucrose, 1 actose or sacchari n: a flavor·i ng agent such as 

peppermi nt, oil of wi ntergreen or cherry. When the dosage unit form is 

a capSUle, it may contain i.n addition to materials of the above type a 

liquid carrier such as a fatty oil. Various other materials may be present 

as coatings or to otherwise modify the PQysical form of the dosage unit. 

For instance, tablets may be coated with shellac, sugar or both. A 

syrup or elixir lIlay contain the active compound, sucrose as a sweetening 

agent, methyl and propyl parabens as preservati ves, a dye and a fl avori rig 

such as cherry or orange flavor. 

-12-
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Sterile compositions for injection can be fonnulated according to 

conventional pharmaceutical practice by dissolving or suspending the 

active sUbstance in a vehicle such as water for injection. Buffers, 

preservatives, antioxidants and the like can be incorporated as required. 

Preferred antioxidants for use with the compounds of the present 

invention include sodium metabisulphite and ascorbic acid. 

While the invention will now be descriQed in connection with certain 

preferred embodiments in the following examples, it will be understood 

that it is not intended to limit the invention to these particular 

embodiments. On the contrary, it is intended to cover all alternatives, 

modifications and equivalents as may be included within the scope of 

the invention as defined by the appended claims. Thus, the following 

examp 1 es whi ch i ncl ude preferred embodiments wi 11 serve to i llustra te 

the practice of this invention, it being understood that the particulars 

described are by way of example and for purposes of illustrative discussion 

of preferred embodiments of the present invention only and are presented 

in the cause of providing what is believed to be the most useful and 

readily understood description of procedures as well as of the principles 

and conceptual aspects of the invention. 
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EXAMP~E 1 

0.5g (3.03 mmo1e) if . cx-m-hydroxyphenylethy1dimethylamine are dissolved 

in 15 ml of dry acetonitrile and 0.70g (5.2 lTI1101e) of diethy1carbamylchloride 

are added to the mixture with stirring. This is followed by NaH 150 mg 

(50%) of dispersion. The reaction mixture is stirred overnight at 

25-30°C. Removal of acetonitrile under reduced pressure is followed 

by addition of water (10 ml) and adjustment of the pH to 11. The 

product is extracted in ether,which is washed by brine, dried over 

MgS04 and filtered. Upon addition of HCl(g) precipitation occurs 

immediately, the product is filtered off, washed by dry ether and dried 

in a desiccator under high vacuum over KOH pellets. 

The carbamate is obtained as a white powder 640 mg (80%) mp. 137-138° and 

identified as N,N-diethyl-3-[1-(dimethy1amino)ethyl]phenyl carbamate, 

having the formula 

-14-

- 344-

) 

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 345 of 372



J 

EXAMPLE 2 

0.75 g (4.55 mmo1) of CI-m-Hydroxypheny1ethy1dimethylamine are suspended 

in benzene (3 m1) and 0.898 g of ethy1isocyanate are added to the mixture 

with stirring. After stirring 12 hr at room temp. the solvent is 

removed under reduced pressure. The residue obtained was dissolved in 

dry ether. Introduction of dry HC1 gas into the reaction mixture causes 

a heavy precipitation. The product is filtered off, washed with ether 

and dried in a desiccator over KOH pellets. The carbamate is obtained 

as a white powder 800 mg (75%) mp. 177-179°C and identified as N-ethyl-

3[1-(diOlethylamino)ethyl]pheny1 carbomate having the formula 

O-CO-NH-Et 

OlcH-N(Me), 
1 
CH 3 

In a simiiar manner and following either the procedure of process A or B 

described hereinbefore. the following compounds were prepared and coded 

for test; ng as follows: 
Compound Rl Rz 

Preparation 
Process 

Miotinr. 11- CH~- A 

RA6 11- CI13-CII2- fI 

RI\1S H- CII3-rHz-CI12- 1\ 

nAn 11- (rI-I'I );>r.H- 1\ 

RA14 11- CfJ2=CII-r.H2- 1\ 

RA .. w ,,-- CH3 (:;"'3 fJ 

RA7 CII3 CH3-r.H2- f\ 

J(1\1l C"1- C1 '7.- r.1I3-r.1I?- f\ 

I(A 12 '·1- C6H!!- A 

P'2- CII 2\ 

HAll 0 
\ I r.fJ2-CJ'2 

11 
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EXAMPLE 3 

Tests for anticholinesterase activity in vitro 

A solubilized preparation of acetylcholinesterase was prepared from mouse 

whole brain (minus cerebellum), The brain was homogenized (100 mg/ml) 

phosphate buffer. pH 8.0). ce"ntrifuged. the supernatant discarded. and 

the pellet mixed with a similar volume as above of buffer pH 8.0 plus 1% 

Tri ton; mi xed. centrifuged and the supernatant ~Ihi ch contai ned most of 

the solubilized enzyme, was used for the subsequent determinations of 

anticholinesterase activity. 

The activity of the enzyme (rate of hydrolysis of substrate. 

acety1thiocho1ine) was measured using at least 4 different 

concentrations of substrate, and at least 3 different concentrations 

of each i nhibitQr. The enzyme )'las incubated with i nhi bitor flr peri. ods 

ranging for 2-180 mins. at 37°C, substrate was then added, and its rate 

of hydrolysis measured by the spectrophotometric method of Ellman et al. 

(1961) ~ 

The"mo1ar concentration of each agent that inhibited the activity of 

the enzyme by 50% (leW) at the peak time of activity (15-60 min) 

was calculated from this data and recorded "'in" Table I hereinafter. 
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IN VIVO EXPERIMENTS: 

a) Assessment of acetylcholineste~ase inhibition 

The effect of each compound on brain acetylchol inesterase in vivo was 

measured, after subcutaneous or oral administration to mice. Animals were sacri-
, 

ficed, at different times ranging from 0.25-8 hours after drug administration. 

The brain was rapidly removed, and the enzyme acetylcholinesterase extracted and 

so}ubilized with 0.1% Triton, and its ability to hydrolyse acetylchiocholine 

assessed as described above (in vitro experiments), in comparison with the 

enzyme removed from mice injected with normal sal ine. 

b) J\ssessment of acute toxicity 

t1i ce were gi ven one of at 1 east three different doses of each compound, 

orally or subcutaneously, a mi nimum of 10 mice all otted to each dose. The number 

of animal s wh i ch di ed at each ,dose with! n 3 hours was determi ned. From these 

data, the LD 50(dose in mg/kg which was lethal to 50% of the mice) was computed. 

Thi s experiment was repeated after the animal s had been pretreated with 

with atropine sulphate, \~hich blocks both peripheral and central muscarinic 

receptors. The data from these experiments enabled the assessment of the relative 

degrees of toxicity of the carbamates which result from excessive activation of 

muscarinic receptors, and from respiratory muscle paralysis, which is insensit-

ive to this blocking agent. 

-17-
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The incidence and degree of side effects was noted for each dose of drug, 

starting with the lowest that caused any significant (>20%) inhibition of whole 

brain acetylcholinesterase. 

c) Antagoni sm of the somnol ent and respi ratory depressant effects of opi ates 

01 fferent doses of the carbamate compounds were i nj ectp.d intravenously with 

morphine in rabbits. Respiration rate, arterial blood gas tension·s· and pH were 

monitored continuously before and after drug administration for 4-5 hours. In 

another series of experiments the effect of the anticholinesterase drugs was 

assessed on the analgesic effect of opiates in rabbits after application of a 

nociceptive stimulus, i.e. electrical stimulation of the sciatic nerve. 
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Table 1 

In vitro activity on solubilized mouse brain enzyme 

Compound R1 R2 1C50(M) Time of peak 

activity (mins) 

Physostigmine H CH3 1.1xlO-S 30 

Miotine Ii CI-I3 1. 3xlO-8 30 

RA6 H C2H5 4.0x10-7 120 

RA 15 1-1 C3 1l 7 1.1xlO-7 120 
n-propyl 

RA14 H C3H5 (allyl) 4.3xlO-7 120 

RAl3 H isopropyl 1. 2x10-5 120 

RA12 Ii cyclohexyl. 9.3xlO-8 120 

R~lO CH3 CP13 2.7xlO-8 120 

RA7 CH3 C2li5 3.0xlO-6 120 

RAS C2H5, C2li5 3.5xlO-5 30 

RAn morpholino > 2xlO-5 30 

-19-
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Table 2 

In vivo activity of compounds on brain acet.ylcholinesterase in mir.e 

Compound ED 50 % lnhib. ED50 E050 oral 
)Jrnoles/kg after 3hrs )Jmoles/kg 

sub-cutaneous oral ED50 sub-cutaneous 

Physostigmine 0.91 0 3.6* > 4.0 

Mi,otlne 1.13 5 2.3 2.0 

RA6 10.6 35 19.1 1.8 

RA 15 3.1 37 12.0 3.9 

RAl4 6.1 35 16.2 2.7 

RA13 40.0 80.0 2.0 

RA12 8.7 37 20.8 2.4 

RAlO 1. 04 7 8.3 8.0 

RA7 6.S 41 12.0 1.S 

RAs 56.S 32 56.8 1.0 

*M . aXlrnum inhibition obtainable 351,. Higher doses caused very marked side 

effects, fasciculations, tremors, diarrhoea, etc. 

-20.,. 
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Table 3 

Relative potency in vitro and in vivo of compounds compared to that of 

Drug 

Physostigminel 

Mio,tine 

RA6 

RA15 

RA14 

RA13 

RA12 

RA 10 

RAJ 

RA8 

Relative potency 
in vitro 

A 

100 

85 

3 

10 

3 

0.1 

12 

41 

0.4 

0.3 

physostigmine 

Relative potency Relative potency 
in vivo s.c. in vivo oral 

B C 

100 100 

81 156 

9 19 

30 30 

15 22 

2 5 

9 17 

88 43 

13 30 

I 2 6 

-21- I 
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Table 4 

Acute toxicity of carbamates in mice 

Drug I 1) LD50 2) LD50 Degree of Therapeutic LD50 
l)Jmoles/kg )Jmoles/kg protection ratio )Jmoles/kg 

I s.c. after afforded by LD50 "s.c. oral 

I atropine* atropine ED50 s.c. 

I 2) - 1) 

Physostigmine 5.09 16.4 3.2 5.6 12.0 

Miotine 4.50 10.8 2.4 4.2 5.9 

RA6 95.7 255.3 2.7 9.0 " 206.4 

" RA15 28.6 139.4 4.9 9.2 111. 5 

RA14 64.8 141. 7 2.2 In.7 161. 9 

RA13 64.3 278.9 4.3 2.1 95.6 

RA12 41. 5 145.3 3.5 4.A 134.9 

RAIO 12.4 70.5 5.7 12.0 91.3 

RA7 46.0 500 10.9 6.8 54.0 

RA8 >568 a >10.0 

*Atropine sulphate, 5mg/kg was injected subcutaneously 15 mins before the drugs. 

aToxicity of this drug" was not tested in the presence of atropine because the 

L0 50 had 'not been reached in the absence of atr6pine. 

The data 1n Tables 1-3 demonstrate that somewhat larger quantities are 

required of all the drugs of the RA seri,es than of physostigmine to i"nhibit the 

-22-
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enzyme acetylcholinesterase. However,a comparison of the data in columns Band 

C with that in column A In Table 3, shows that compounds R1I6, RA I5' RA 14 , RAIO' 

RAJ and RIIS are all 2-75 times relatively more active in vivo compared to physo

st I gmi ne than one wou1 d expect from the in vitro data. Thi s greater in vi vo 

potency is part I cu1 arly marked when the drugs are admi ni stered orally. Thi s 

relatively greater in vivo activity may be due to: 

a) greater chemical stability 

b) a slower metabolic. degradation or/and excretion 

c) a higher lipid solubility, enabli~~ a greater propotfon of the drug to gain 

access,' to the enzyme in the central nervous system 

d) more efficient absorption from gastro-intestina1 tract. 

For the purposes of their therapeutic application it is of little import

ance if one needs to give the drug (to human subjects) at a dose of,l-2mg (phy

sostigmine) or 2-50mg that may be required 'of the compounds of the RA series. 

What is important is the sa fety of the drugs and the presence and severity of 

side effects that may occur at therapeutic doses. A commonly-used measure of 

drug safety is the therapeutic index - or LD50/ED50 

Dose to kill 50% of animals 

Dose to cause the desired therapeutic effect 

It is assumed that the therapeutic effect of these antichol inesterase 

agents results from an eievation of brain cholinergic act.ivity. This in turn, 

should be related to the degree of Inhibition of acetylcholinesterase. For the 
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purpose of the computation of the denominator of the therapeutic ratio, there is 

used the dose of drug that inhibits the activity of acetylcholinesterase by 50%. 

This is based on the observation by Thal et al. (Ann. Neurology 13: 491, ,1983) 

that the maximum improvement in short term memory obtained in a series of 

patients with Alzheimer's disease was achieved with a dose of physostigmine 
, 

~/hich blocked the acetylchol inesterase in the cerebro-spinal fluid by. 50%. The 

numerator is the dose found to kill 50% of the animals within 4 hours of a sub-

cutaneous injection. 

The therapeutic ratios of compounds RA6,15,14,lO and 8 are all significant

ly higher than that of physostigmine (see Table 4). This indicates that all 

these compounds have a wi der margi n of safety than tha t of physost i gmi ne. 

Moreover, these RA compounds do not produce any s i gnifi cant undes i rabl e si de 

effects such as defaecat i on, 1 achrymat i on, fasc i cul at ions or· tremor at the doses 

wh'i ch i nhi bit the bra in enzyme by 50%, whil.e the former 3 side effects are 

clearly evident when physostigmine is given at the appropriate dose (ED 50 ). 

The data in Table 4 show that atropi ne can afford cons i del'ab 1 y greater 

protection against the lethal ity of the derivatives RA10 ' RA,5' RA1:f and RAY' 

This is particularly important in the treatment of drug oven,,,se since. the 

respiratory muscle paralysis which is not affected by atropine and \~hich is the 

cause of death induced by excess drug administration in the presence of atropine 

cannot be satisfactorily reversed by specifiC antidotes. 

-24-
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The duration of significant brain enzyme inhibition (>30%) induced by phy

sostigmine (EDSO dose) is less than 2 hours. Compounds RA6• RA 1S ' RA 14 • RA I2 • 

RAl and RAS all act for more than 3 hours at their respective EDso doses and RA6 

still causes significant inhibition (36%) after 1 hours. Since none of these 

drugs caused noticeable side effects at the EDSO doses, an even longer duration 

of action may be achieved by giving between SO and 100% larger doses. The longer 

duration of action is a distinct advantage. particularly if the drugs are to be 

administered chronically to subjects suffering from neurological and b.ehavioural 

conditions associated with a deficit in cholinergic transmission in the central 

nervous system, e.g. Alzheimer's disease, tardive dyskinesias, Huntingdon's 

chorea, Down's syndrome an Friedrich's ataxia. 

The better the absorption of the drug after at'al administration the more 

close ly the EDSO 9i ven by th i s route resembles that after subcutaneous i nj ect

ion. Tabl e 2 shows that all the drugs o·f the RA series except RAlO arp. more 

efficiently a.bsorbed from the gastro-intestinal tract than is physostigmine. The 

higher oral. bioavailabil ity of these compounds is a considerable acivantage for 

their clinical use. 

-AAro. HA6• HAl~ and HA 15 prodllce sinnificant antauonislll of thr. respiratory 

depressant·effects of morphine in rabbits for periods lasting between 3-5 hours 

depending on the drug and the dose administered. The analgesic activity of mor

phine is not reduced by the RA compounds. Muscle fasciculations are not evident 

at the doses of drugs administered. Physostigmine (0.1-O.2mg/kg) antagonizes the 
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respiratory depressant effect of morphine for 30-60 mins only and fasclculatlons 

are marked at the higher dose. 

These findings show that the RA compounds may be given together with mor

phine to obtain adequate analgesia without significant degrees of resp:ratory 

depression. 

The most preferred compounds of the RA series are RA6• RA l5 • RA l4 • RA7 and 

RAS' all of which produce inhibition of brain acetylcholinesterase after parent

eral administration of significantly longer duration than that induced by physo

stigmine or miotine. These compounds also have a greater safety margin (thera

peutic rati·o) and show a better bioavailability after oral administration than 

physostigmine. In addition~ the acute toxicity (lethality) induced by RA7 can be 

decreased more than 10-fold by the antidote atropine. compared to only a 3-fold 

increase for physostigmine and miotine. 

The next preferred compounds are RAl2 and RAID' RAl2 has a longer duration 

of act i on and hi gher oral bi oavail abil i ty than physost i gmi ne. whll e RA lO • has a 

much higher margin of safety with and without atropine than either physostigmine 

or mioline. 
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It.will be eVident to those skilled in the art that the invention 

is not limited to the details of the foregoing illustrative embodiments 

and examples and that the present invention may be embodied in 

other specific forms without departing from the essential attributes 

thereof, and it is. therefore, desired that the present embodiments 

and examples be. considered in all respects as illustrative and not 
, 

restrictive, reference being made to the appended claims, rather 

than to the foregoing description, and all changes which come. 

with the meaning and range of equivalency of the claims are, 

therefore, intended to be embraced therein. 
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WHAT IS CLAIMED IS: 

1. A pharmaceutical composition having anticholinesterase activity 

compri 5i ng a compo'und of the general fonnul a I 

wherein 

R, is hydrogen, lower alkyl, cyclohexyl, allyl or benzyl, 

, RZ is hydrogen, methyl, ethyl or propyl. or 

R, and RZ together with the nitrogen to whi ch they are attached fonn 

, a morpholino or piperidino radical 

or a pharmacologically acceptable salt thereof and a physiologically 

acceptable carrier therefor. 

2. A pharmaceutical composition having anticholinesterase activity 

accord; ng to claim 1 wherei n R2 is hydrogen or methyl. 

~28~ 

- 358-

NOVARTIS EXHIBIT 2058 
Noven & Mylan v. Novartis & LTS Lohmann 
IPR2014-00549 
Page 359 of 372



_._--_ .. ,.~--.,-.----. -." ~ .,-_.-_.,.-_. - ........ -

3. A phenyl carbamate of the general formula I 

wherein 

R1 is hydrogen, lower alkyl, cyclohexyl, allyl or benzyl 

R2 is hydrogen, methyl, ethyl or propyl. or 

Rl and R2 together with the nitrogen to whi ch they are attached 

form a morpholino or piperidino radical and pharmacologically 

acceptab 1 e salts thereof, p~ovi ded that when R2 is methyl, Rl is 

neither hydr~gen nor methyl. 

4. N-ethyl-3-[1-(dirnethyl ami no)ethy1 ]phenyl carbamate. 

5. N-propyl-3[ 1- (dimethyl ami no )ethy1 ]phenyl carbama te. 

6. N-ethyl. N-methyl-3[1-(dimethylamino)ethy1]phenyl carbamate; 

7. N,N-diethyl-3[1-(dimethy1amino)ethyl]pheny1 carbamate. 

8. N-cyclohexyl-3[1- (dimethyl ami no )ethyl ]phenyl carbamate. 
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9. 

.•. _.,, __ .•.•• ___ .• __ H'··-· .. '.'- ._--

___ 0. _0'_ 
--'-~---

N-allyl-3[1-(dimethylamino)ethyl]phenyl carbamate. 

10. - N-i sopropyl-3[1- (dimethyl ami no)ethyl]phenyl carbamate. 

11. N,N-dimethyl-3[1-(dimethylamino}ethy1]phenyl carbamate. 

12. 3-[1- (dimethyl ami no )ethyl] morpho 1 i no carbamoyl phenol ate. 

13. A phenyl carbamate substanti ally as here; nbefore descr; bed and 

with reference to the examples. 

FOR THE APPLICANT 

HOLFF, BREGMAN AND GOLLER 

DY:_-i~\ 
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