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The pertinent subject matter of the above references is specifically incorporated

herein by reference, in their entirety.



The invention can further be used to reduce drug interactions and side
effects when the CTO or CAl in conbination with orotic acid (CAO are
adm ni st eVOQOHA28BB Ul at i ons. Anot her obj ective oPCTAB2016/083HB9 on i s
to provi de conpositions of CTO for treating human neopl asnms, and
particularly, primary or netastatic tunors, diseases involving

neovascul ari zati on such as nacul ar degeneration, retinopathy, diabetic
retinopathy, chronic nyeloid | eukem a, AIDS and di seases which rely on

aberrant signal transduﬁctwmw hways such as
vol t age-i ndep ﬁﬁf:’ apopt osi s,
HV LTR trans?r?(? %t %eg?ﬁ\b&t@@%@%n@gr ?éﬁ]bgact lﬁher%?ﬁ%thse?con ary effects of

t he dr ugptwndlmhmnprmgmbhmoﬂrewqalogmufrpltsw_é .‘damglmon sutshittadeevinub2 Bitdaagkesast hat
are Suscg,%ﬁlgglﬁu S{Etu%ﬁ\edenva?lves tlilu ott fgy?r(r:édt%f arb ,Tég'{"]dgg%%%ge& CCA)I gr ed with

giving L erre |nve t1ron
conpr i seforkili@tions dfhB-amdiol saifstxﬁxte:ki anbas [N Zaértdazoaae orotaees pasavediras eebsevizddi nent

inthe ratio.l:2 an eferr. e i nent the nventd on. conpri ses

composi 1 Aoheugss et P dnRd FERG FpTar T A 5 ol Ealiohs SR Aeg Ty,

Ior oceszI of sdbEtiﬁulgﬂ‘dﬁth Qn, 3-fr€hl201blbﬁﬂ$té§i‘a§ well agdiubstirated demhuﬁltmg:oflaud not
imted to solid cancers, nacul ar, ration, retinopathy, chronic

myel oi d PR &R (feﬁﬂ‘?ﬂﬁaé? g ragips: ?Ag(ﬂﬁ transduct i onppat vaays, such as

Pl 3, COX2, BCRhABksenShddnbion pFdiides aerfaﬂirsé‘ds&s loVpke'EB'ahblaﬂﬁtﬁé kapid, b0, VEGF1 or

others. 4. BRI EF DESCRI PTION OF FI QU g llllugtrate t he

st ruct ur Bsipg stebtey mgre RfIIeRE and RSy 6@ngmtfalaé§rtomt G5 igermedgie ZideTo sanpl e

J02642 hapiendishelelsddy h thE sfnﬂ{ehsgﬁth&aﬁ%b’ﬂm MY @E ofofdlte formulatiorfsi-@T0%nd
illustrates the structure of CTO by NVMR as CALOotic Acid or CALO otate, of

a CTO safPl@® J02643 having a Form 2 or Pattern 2 polynorph of CAl. Fig. 3
illTustrates aME’h%'hrﬁ&ﬁaf?i)Ngh'e%egﬂléﬁkﬁ@s@&ﬁéﬂh&pﬁn%@s SASRMGo Y 264 3wRavi Ng

Form 1l or Pattern 1 ustrates a Hi gh resolution
di f f r act aginenh, &5 3- @m@lga{ﬁﬁléaw@saﬁawhﬁwtﬁgdqudmez thereofaCAG SPresedn y mor ph of

CAl. several polymorphic forms, including, but not limited to Form 1 or Form2.

This invention still more particularly relates to novel 5-amino or substituted amino 1,
2, 3-triazole orotates (CTOs with optimum base:acid ratios in the range 1:1 to 1:4) as well as
formulations of 5-amino or substituted amino 1, 2, 3-triazoles as well as substitutes
derivatives thereof and orotic acid (CAO) in optimum base:acid ratios,orotates (CTOs) as
well as substituted derivatives thereof.

In another aspect, the invention relates to a process for preparing the intermediate
azide materials necessary in the synthetic pathways by using a stable, safer and affordable
starting materials, including but not limited to diphenylphosphoryl azide or trimethyl silyl
azide, TMSN;3, instead of sodium azide or potassium azide.

More particularly, this invention relates to novel polymorphs of 5-amino or
substituted amino 1,2,3-triazole as well as substituted derivatives thereof, their orotate
derivatives (CTO) (base:acid ratio in the range of 1:1 to 1:4) and use of the same in the
treatment of diseases including, but not limited to solid cancers, macular degeneration,
retinopathy, chronic myeloid leukemia, AIDS and diseases which rely on aberrant signal
transduction and proliferation pathways such as voltage-independent calcium channel
blocker, P13, COX2, BCR-ABL, apoptosis, HIV LTR transcription or VEGFI.

In view of the foregoing state of the art, the present invention provides orotate



Fig. Sillustrates the FT-1R of CTO sanple J02642 having Form 1 or Pattern

1 pol ynor ph of CAI. Fig. 6 illustrates the FT-1R of CTO sanple J02643
havi ng FOVEh2011428B8tt ern 2 pol ynor ph of CAI. 5. DETAI LEPCDESGROPI4EN OF THE
| NVENTI ON The present invention provides novel polynorphs of 5-am no

or a substituted amno 1,2,3-triazole or their substituted amno 1, 2,

3-1ri aZO'd%§¥aQ§€4e3fraw9%aﬁrﬁﬂ %yﬂﬁ,snméslammoopﬁ%n&eﬁ d&%gﬂ%ﬁa&h%& of

conmpounds o f or mul e novel pol ynorphs i nclude, but are
not | i m toeetaten (G rpontagringRherpin @smtﬁhmra@!tl@mpmdthwn@é@ﬁhﬁhqmes such as NMWR,

DSC, FTI 10%081%5% dellve%’ {H'&hé‘talrget, aﬂtlmo? fo&cy%ﬁ ré(ﬁ'l@es tgilgw. %p&lﬁé’m?,r ein,

one class of carboxyamidotriazole orotates (CTOs) having an ionic bonding in the ratio of in
the range of about 1:1 to 1:4 (triazole:orotic acid) constitute the new compounds of the
invention. ‘

In addition , formulations of 5-amino or substituted amino 1, 2, 3-triazole (CAI) as
well as substituted derivatives thereof, and orotic acid, (with defined base:acid ratios, 1:1 to
1: 4, CAOs)

In another aspect, the invention provides a process for the preparation of the azide
intermediate 3,5-dichloro-4-(4-chlorobenzoyl)benzyl azide without using sodium azide, but
instead using diphenylphosphoryl azide (DPPA) or TMN; or safer azide equivalents . DPPA
is significantly safer than sodium azide and has been used to convert alcohols directly to
azides, and therefore, eliminates a step (step 3 in the Scheme outlined above) in the synthetic
pathway for CTO.

Another objective of the invention is to increase the bioavailability of CTO when
given orally or by other routes, in human and other mammals and improving the delivery of
CTO to the target, for example, by improving absorption, delivery and transport through
tissues, the blood brain barrier and the choroid retina complex.

Yet another object of the invention is to reduce toxicity of CTO and related
compounds when administered as orotate salts by increasing the clearance of the drug from
the blood, tissues and organs.

The invention can further be used to reduce drug interactions and side effects when
the CTO or CAI in combination with orotic acid (CAO) are administered as formulations.

Another objective of the invention is to provide compositions of CTO for treating
human neoplasms, and particularly, primary or metastatic tumors, diseases involving
neovascularization such as macular degeneration, retinopathy, diabetic retinopathy, chronic
myeloid leukemia, AIDS and diseases which rely on aberrant signal transduction and
proliferation pathways such as voltage-independent calcium channel blocker, PI3, COX2,
BCR-ABL, apoptosis, HIV LTR transcription or VEGF1, and reducing the toxic secondary
effects of the drug by reducing the levels of the drug in noncancerous tissues that are
susceptible targets of drug toxicity, by 10% to 100% when compared with giving L651582 or
CAL



wherein pis 0to 2; mis 0Oto 4, and nis 0to 5, Xis 0, S, SO S, CO
CHCN, CH2 or C=NR6 where R6 is hydrogen, |ower alkyl, hydroxy, |ower

al koxy, aWwD2611/028288r al kyl am no, dil ower al kyl am no or PEYAS2010402330 R4 and
R5 are independently hal ogen(F, d, Br), cyano, trifluoronethyl, |ower

al kanoyl, nitro, lower alkyl, |ower alkoxy, carboxy, |ower carbal koxy,
trlfulororreth d l.t4 nyl, | ower
al kyl sul f onyl R)&%é? |e§ﬁf%rﬁ§)§/@ﬂ§/ tO??{r%ll?‘%hﬁérﬂo%e%t[ﬁ fé‘?lf@ in Bl il e

trifl uor bawstaaid, s mioke preferred embedimentan thewatiny | : gahcll ampkt prerredembrditaent abno or
di | ower k ] L da. e rj.m do or
quani di e ey CRnp R on GEC G e P houl €7 TATbigareh B e

N- hydr oxyxe\arphn;myif thevvhmnﬁbm fbrhteeathEDf dibdayds, m¢lmmg bat hotllingedtedohiing, | ower
al koxy and | ower |n.fr r.bon

The 5-ant ?ﬂﬁ’e’(?rméfi attl %r’%m atg gmf-’ct ‘g(z)‘élléeuq%%’a e nd’ du%‘ ?@gfzzt ed with
orotic aeigdal ttaﬁscfuoﬁcm pmlmmesucloaqalﬂ&,rrd@xafBGR@(BE;(STMSaCskaspommsiseHI\ﬁm no .
1,2,3-tr al e con\g Lk/nlg %p Qg ratio in the range of 1:1 to 1:4 (base:
acid) by rai“ﬁ‘if 598 B! ¥4 S or ocess of the invention to form CTOs for
use according to the nethods of the present invention. The novel

pol ynor phs of CAlI are further reacted with orotic acid to formorotate
conmpounds of a class of conpounds of the forrmula Il: Forrmula Il in which

orotic acid is ionically4bBREEE DESCRIPTION OF FIGURES
Fig. 1 illustrates the structure of CTO by NMR as CAlL:Orotic Acid or CAl:Orotate,
of a CTO sample J02642 having a Form 1 or Pattern 1 polymorph of CAI
Fig. 2 illustrates the structure of CTO by NMR as CAI:Orotic Acid or CAl:Orotate,
of a CTO sample J02643 having a Form 2 or Pattern 2 polymorph of CAL

Fig. 3 illustrates a High resolution diffractogram of CTO sample J02642 having Form
1 or Pattern 1 polymorph of CAI.

Fig. 4 illustrates a High resolution diffractogram of CTO sample J02643 having Form
2 or Pattern 2 polymorph of CAl.

Fig. § illustrates the FT-IR of CTO sample J02642 having Form 1 or Pattern 1
polymorph of CAIL

Fig. 6 illustrates the FT-IR of CTO sample J02643 having Form 2 or Pattern 2
polymorph of CAI

5. DETAILED DESCRIPTION OF THE INVENTION

The present invention provides novel polymorphs of 5-amino or a substituted amino
1,2,3-triazole or their substituted amino 1, 2, 3-triazoles (CAI) prepared by a novel process
and include a class of compounds of the formula I. The novel polymorphs of CAI include, but
are not limited to Form 1 or Form 2 as characterized by techniques such as NMR, DSC, FT-

IR and XRDP.



wherein pis 0to 2; mis 0Oto 4, and nis 0to 5, Xis 0, S, SO S, CO
CHCN, CH2 or C=NR6 where R6 is hydrogen, |ower alkyl, hydroxy, |ower

al koxy, awDr2011/028288r al kyl am no, dil ower al kyl am no or PEYAIS20104023#30 R4 and
R5 are independently halogen (F, C, Br), cyano, trifluoronmethyl, |ower

al kanoyl, nitro, lower alkyl, |ower alkoxy, carboxy, |ower carbal koxy,
triful or%‘]t]%y, acetam do, |ower alkylthio, |ower alkylsulfinyl, |ower

al kyl sul fonyl', trichlorovinyl, trifluoronethylthio,

trifluoro hyl sul finyl, or trifluoronethylsulfonyl; R2 is am no, nono or
di | ower al 1, acetam do, acetim do, ureido, formam do, form m do or
guani di no; and iy carbanmoyl, cyano, carbazoyl, am dino or

N- hydr oxycar b | :/wherein the | ower alkyl, |ower alkyl containing, |ower
al koxy and Rs0wer kanoyl groups contain from1 to 3 carbon atons.

The preferred enbogli nrents of "CTO' as defined herein, has the enpirical
formul a of C22H16C13N706, nol ecul ar wei ght of 580.76. two transition
Melting Points at 201C and 236C. CTO i ncl udes new pol ynor phs of CAI

i oni cal | yn WBisB&d hat e farmyla 1§ whemin.nas many pol ynor phs, i ncl udi ng, but not
limted to Form1 (Pattern 1) or Form2 (Pattern 2). The two enbodi nents of
CTO have different transition nelting points, for exanple, CTO (Form 1,
Pattern 1) has Melting Points at about 136C, 194C and 235C, and CTO (Form
2, Pattern 2) has Melting Points oz#lB?C and 234C. The two

enbodi nent sgpfs CTO have a 1H N Ponsistent with the structure
CAl:Ootic Acid (Fig.1 e ¢ resp\ctively) and FT-I1R patterns

consi stent witlcfgl i 3 and Fig.4, respectively). CIOis
crystal line as shown b o)[\fr\'der diffraction patterns for Form1 and
Form2 (Fig. 5 and Fig. p‘g\! i vely). Chem cal nanes of the preferred
enbodi nent of CTO i ncl ude:

5-am no- 1- (4- (4-chl orobenzoyl) - 3, 5-di chl or obenzyl) -

1,2,3-triazol e-4-carboxam de, conmpound with orotic acid;

5-am no- 1- 5- di£hl,oro- 4- (4-.chl e I ydo\- t#azol e-4-carbo
xam de, %‘6‘%%8“”%% d\nlﬂ’\,itgtzh}:nolﬁ gtt(lgzg’aglging% Q%ngég%gml&ggéi%)f%dm% CH

di chl or o-CANRS-vdiereoR ol dpdrogen) [pmenylky lvbydrgndy] ioitdr 2lkpxy3-aminca kover alkylpavitsoxani de,
conpound with orotic acid. Mreppartycul ar h 1 r re of the
ol yror pALb e goptic REGHd st MakinaleG RGN, B KRS

i ncl udes tiifrdmethyl] Bivepalkafoytlnftfoeloavet alppl, lower plkexyo tarGéty, fovebr Carbslkexyaci d

(CAO . The. pew pol ynor phs of 5-am np. or a st..t yted am no 2, 3-triazole
(CA) " or Barbrfe sBivad sk 3 s o SEPRNE, B8eAMMudafe 0i 11 orbi o
acid in tdwldravigd, ®ifludiometiyithiodtrifhasiettatsutinyt, or pifbioraheetliydsulfohyt Rpiss of CAO

use according to the nethods of the esent. L pventjon. New Process:
amino?mono or gllower aﬁzylS amino, acetarpurdo, acetlm%cﬂ), ureido, E)rmaml\go, ormlmlgo or

guanidino; and Rj is carbamoyl, cyano, carbazoyl, amidino or N-hydroxycarbamoyl; wherein
the lower alkyl, lower alkyl containing, lower alkoxy and lower alkanoyl groups contain from
1 to 3 carbon atoms.

The 5-amino or a substituted amino 1,2,3-triazole compound is reacted with orotic
acid, to form orotate compounds of 5-amino or a substituted amino 1,2,3-triazole compound
in the ratio in the range of 1:1 to 1:4 (base: acid) by the improved and safer process of the
invention to form CTOs for use according to the methods of the present invention.

The novel polymorphs of CAI are further reacted with orotic acid to form orotate

compounds of a class of compounds of the formula II:



The novel

above (si

858. A th?é
bel ow. 858.

858. B repres
represents 3,5
represents 3,
5- Ami no- 1-

process of the invention wherein conpounds of the invention can
be prepared is shown in Reaction Schene Il belowin five (5) steps. Mire
speci fi caWvpDyo1ymsesfovel process uses di phenyl phosphor ylPCaaisgeooon4seact
with intermediate 858.Bin step 3 instead of with sodium azide. It
elimnates step 3 in prior art to forminternmedi ate 858. C. See Schene |

ﬁ§h§§s). The detail ed processes are described in the Exanples.

58. F represents internedi ate products and CTO as sunmari zed

represents t-Butyl di nethylsilyl-3,5-dichlorobenzyl ether.

5-di chl or o- 4- (4-chl or obenzoyl ) benzyl al cohol. 858.0
P!c NOr 0- 4- (4' - chl or obenzoyl ) benzyl chloride. 858.D

(4-chfl orobenzoyl)- 3, 5-di chl orobenzyl)-1, 2, 3-tri azol e- 4-

car boxam de. 858. r,represents
5- Am no- 1- (4- (4- chl orobenzoyl) - 3, 5-di chl orobenzyl)-1, 2, 3-tri azol e- 4-
car boxam de, conmpound with orotic acid, (CAl:Ootic acid)(CALO ot ate)

(CTO) .

in which orotic acid is ionically bonded to R2,

R, is / \/\ (Rs)_

X
)
=4 ~ (R)m

wherein pisOto2; mis0to4;andnis0to 5; X is O, S, SO, SO,, CO, CHCN, CH; or
C=NRs where R is hydrogen, lower alkyl, hydroxy, lower alkoxy, amino, lower alkylamino,
dilower alkyl amino or cyano; and, R4 and Rsare independently halogen (F, Cl, Br), cyano,
trifluoromethyl, lower alkanoyl, nitro, lower alkyl, lower alkoxy, carboxy, lower carbalkoxy,
trifuloromethoxy, acetamido, lower alkylthio, lower alkylsulfinyl, lower alkylsulfonyl,
trichlorovinyl, trifluoromethylthio, trifluoromethylsulfinyl, or trifluoromethylsulfonyl; R, is
amino, mono or dilower alkyl amino, acetamido, acetimido, ureido, formamido, formimido or
guanidino; and Rj is carbamoyl, cyano, carbazoyl, amidino or N-hydroxycarbamoyl; wherein
the lower alkyl, lower alkyl containing, lower alkoxy and lower alkanoy! groups contain from
1 to 3 carbon atoms.

The preferred embodiments of “CTO” as defined herein, has the empirical formula of
C,H,¢CI5N506, molecular weight of 580.76. two transition Melting Points at 201°C and
236°C. CTO includes new polymorphs of CAl ionically bonded orotic acid. CAI has many
polymorphs, including, but not limited to Form 1 (Pattern 1) or Form 2 (Pattern 2). The two
embodiments of CTO have different transition melting points, for example, CTO (Forml,

Pattern 1) has Melting Points at about 136°C, 194°C and 235°C; and CTO (Form 2, Pattern

10

oro-4-(4'-chl orobenzoyl ) benzyl azide. 858.E represents



Importantly, it has been observed that different polynorphs of CAl, CTO and
CAO manuf actured by the above process exhibit |ess gastric |esions and
toxicity WO 200488288 when conpared with CAl which was syRCHASRH8602330
procedures described in prior art. This nay be related to the absence of
use of toxic ingredients such as sodi um azi de or potassium azide. The
new proc 0 1of CAl,
CTO and s VIREE Fnle3E ek ERTC ahd B PCC M kOB LIRS, B

cryst al | NMR ispeetrummoasisterttwithrthe sifucfuse €Al:OcotiesAcid (I5gd wod bige2.aagbeetigi t

differen i f

char act ePTSEETR et AREHENSTPLoril {4t AP TREPR £ b @B 10,

6) . Dosagpe:ryﬂtujluﬁ)arsrshbm bpr-ray powder giffaarkinw patterssufiosFormut ed“%umri’dl’!lg 52
3-triazol egF 6re ec as ubstitute derivatives thereof been manufactured
into diffé&e 3? 555 pﬁs havi ng cheni cal and biol ogi cal properties that
have overcorreChhﬁncaﬂlr&atdyaﬁmWesﬁermﬂeﬁihbdipteothfcﬁéﬂ)bmhmeocedures described in

i t. d - apm it t I
B e 1 s stmer @l DL B N e 8 Betefih 11 orot o
acid to forcampomidawis ofobid adid; n5¢ahﬁqd-a(3' mdﬂchnorct-o-(zl-cﬂlo(dhasmyaberdyl)halv| ng

uni que bioavajl abi|i har. macoki ne pro ert fet

ef fect i vengsgg't“amle"{'%ﬂf ‘g‘i ‘im&?”époé’ Falc clal']ﬁé ylnggghs of 5-anino
or substit lmaﬁloramoncbhlorot?anz@d)tpherﬁyz]meem }ausJ 3 tra@olsub@wdxummeger i vatives
thereof, mxed with orotlc acid, inthe ratio 1:1 to 1:4 (base: acid) to

f or m f or mul°qEPeYRd with exafic agidk or ot i ¢ aci d (CAO) . The above

phar maceut i cal q ositions and for | ati ons gdgﬁafornulated into

phar maceMare Bartigarha theghgmricak Sucsg ﬁli’eslfql)é{P?rB TRl s for prevention
and treatnment of priwmary and nmetastatic neoplasns, chronic nyeloid

| eukem a, macul ar degeneration, retinopathies and other cell proliferative
di seases. Many of fhe>triazole orotate conpounds may be provi ded as organic
acid salts directl or| i th pharmaceutically conpatible counterions, a form
in which they are &ﬁger-solﬁ e. Salts tend to be nore soluble in
aqueous or other %roﬂbnic Sol vent s an_are the correspondi ng free base
forms. The therapeutic conmpounds or armaceuti cal conpositions may be

[ toneal | y, subcutaneously,

3 rectally, topically, or by aeroso
Formul ations suitall e f atid_n¢/stration include solid powder

formul ati ons ) ¢ of the active conpound di ssol ved in diluents

ﬁ
9.

CAl:orotic acid

An additional embodiment includes the formulation of different polymorphs of CAl
and Orotic acid (CAO). The new polymorphs of 5-amino or a substituted amino 1,2,3-triazole
(CAI) or 5-amino or substituted amino 1,2,3-triazoles are mixed with ortic acid in the range
of 1:1 to 1:4 (base: acid) to provide formulations of CAO use according to the methods of the

present invention.
New Process:

The novel process of the invention wherein compounds of the invention can be

prepared is shown in Reaction Scheme II below in five (5) steps. More specifically, the novel

11



400; capsules or tablets, each containing a predeterm ned anount of the
active agent as solid, powder, granules or gelatin; suspensions in an

appr oxi newe 208di2g2sg and enul si ons. Formul ati ons s®CTAISRE 0062430
parenteral adm nistration include agueous and non-aqueous isotonic sterile
sol utions, which contain buffers, antioxidants and preservatives. The
formul ati J j jor eal : i

Pt ent . Aaeasuets AhenHRphor BRI (Bl by R BER 438 P B IRy .
comonl y with-st@i@mregidgaly elimindtes yiop 3 an prjorfartdmi@on in@omedidte §58.CSSeg 8ehemg It er ns
of patien

commonl y P sWBYIphe A prGRARIR: IAHEA b AR Sl G nie A8y

St at ed i mepresents iroérmpdiaice prodielandLiF® acsinan@asd belswal dosage range from

0. 1- 300 /d |y from 20-250 o/ P /day, typically from 25-50
ol 21 o8y Acs RS e ey R Pl SO e’ P vi dusl Ty to

provi de Bb&Brapreeval3ss-gichlofes-g6thlvebembeibenefiiatbhalr e sufficient to maintain

the anti - liferative,. anti- static effects, .antiangi ogenic effects or
ot her t hé?égéﬁ'?rfa?“gfz’f52'8'?@07%4'&4@5E’é@“@%’i‘)gﬁnzlyg?@érb(%' aberrant signal
t r ansduc 59D rapdseptsd,5-Rhidkd-94'-chlorobenddgHbenzibazidee adj ust ed dependi ng on

the route_of adm nistration or exanpl r..intravenous,, for

i nhal at i 8A%-GEFRIEKNLS Sf%'f"'”éPl‘]r'@(':{“"ihllﬁr%g‘?yﬁ)f%g@éqhl%?beélﬁgEE?Qﬁ‘é‘Sﬁ@?AT or topical
or for igimaidagaal adm ni strations. A variety of delivery systens for
t he pharnmacol ogi cal conpounds may be enmpl oyed, including, but not limted
to, i po§§)$r§§?Pr?§SWééaﬁﬁ‘l“@’r16@:(4%%@?%?‘6’%3%'&?"‘%%? hé’%’ﬁﬁézoﬂ)‘ﬁg'r nmaceut i cal
conposi t QBSxaA 88 cIRYo &R §t6tiSatid, dbA LOBRIc adidNiC A roRRISETORI I'i ers or

exci pients. Exanples of such carriers or excipients include, but are not
limted to, calciumcarbonate, calcium phosphate, various sugars, starches,

cel lul ose derivatives, gglatin, and polyners sugh as pol yet hyl ene glycols.
Furt hernore, one @ QHSrﬂsmm&tha@grmwﬁQl%ijgrggggd drugggﬁLjvery
system for exanple, A | Tposone coated W unor - speci fic anti body, as
nanoparticles and other %tornms. The |iposonmes or,nanoparticles nmay be
targeted to and t akem-upasel ectively by the tunor or other disease target.
One of the nost difficult properties to build into a newy discovered | ead
nol ecul e i s the desireg=Rharnmacokinetic profile, particularly in the case
of orally dosed conpodQdg—>Most experiengedynmedi ci nal chem sts woul d
prefer to start in aﬂ§&gy@&y&aLnseri=§ tﬁﬁﬁlhas iqggrently g@gg,

phar macoki netic properties, albei peor potency on the target
receptor, and then sgf abouf. 'nprowxHg whe potency on the target, rather

t han working in the:etther direction",®"Organic Chemstry in Drug Discovery,
Drug Discovery", Sciencg 303: 1810- WO 2011/028288PCT/ US2010/ 002430

PhO —-||>l\ o] <
PhO/ Na Ny 8S8.D Step three
Diphenylphosphory| azide O
e — (o]
DBU, Toluene o

HiN

NH; ¢]
NC
T o
2-cyanpacetamide 0 N 8SR.E Step four
K;CO,. Acctonitrile
Ct
(v}
" =0
(o] HAN HN
I 9 N |
Orotic acid )\
O
—_—
(J.

Methanol/ water

Step five
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1813 (2004). Inproving the Bioavailabiliy of CTO Adm nistered orally.

The present invention relates generally to the nethod of increasing the
oral bi oaWai2bHH28I8By, del i very and cl earance of CTO a ®BAITA152016/06243% e of
L651582 in the ratio 1:1: to 1:4 (base:acid). The present invention

provi des processes to prepare or otate salts of water-insoluble drugs havi ng
an ionizable P; &htl }%‘%‘f@/ﬁlla@‘rb' Ly calgxi col ogy
profile and eﬁ? caF“yy t‘% ?;gé;na%%&%tﬁthg{f#%&em%o ‘ﬁfé ratio 1: aan nor e

pref er abln;pnufacnu@dlbty thehabovapiogess e2hlblmttsmtrwﬁcse&mraa@)toyﬂq'tv i spdr:mts whenratio
0.7:1.3. SQr. I ct of
't ense. avRNed SAF O SHGR 4y neded 5 HARURE IR Rad G oS TR R

bi oavai | adlated toythe mtpbmae&fukeabf t0>heurgreldg:ntsesuetbdtsesotimnrmmrthSSlyBaem c
circulation b bsor tlon ffect  YSr

properties anﬁh? heY Brﬁ’y%ssg? o TSR 535 rg‘ft'n "estnfﬁﬁf)g?noé% SQ)(?lcgllc’l udi ng drug
di ssol ut aphCAOMHueotpsag of dfermVehhm malmdemolenulmhlhetrrryshaﬂlmbrm@ morter act s

wi th the aqueo enV|ro nment an r nea |on menbr ane
and irrey%?g?%#ﬁk? Sﬁvxweﬁgqqgggggﬁgﬁgﬁ§m§U@ngge 'e° f.e"e'%etlne li ver
and | ung polSM@Ephe laacmaewaramnzagwwﬁe&mmt suk s DIMIR | ]Zn@@,stII-I]baddl XRDBhow poor
bloavallablllty or irregular absorption, the degree of irregularity being
affected %ﬁsféﬁpbrs such as dose level, fed state of the patient, and
physi cochem cal properties of the drug. The majority of drug
absorption occurs at the small intestine because of the |arge surface area
si nce thél§ﬁ§§§ﬁé3L@£@Eﬁb villi and mcrovilli increases the absorptive

area mani f ol ds_afie &isibdth@td SRindfl, 3, heribiiask ivied a|s§uBéﬂiu€lEU&:riv5|t1\IeE|ﬁ:ferdohe
intestine is the anterior or portal tissue that gul ates the f| ow of

subst r at &gentpanufstyred igfo diffreny nﬁwrpbﬁd}avwﬁbw%ll% dicdegical properdies Waout  75%
of the DLEALSHBMNeYhd AsddDshthdey BF CAFBI%H@JCQ“)? prcfc@ﬁurgsf Ha&ideddd padrarthi ghl'y
cleared by the intestine, the contribution of the liver, kidney or lung to
drug net abol i Evaddition, Hemieeor sekstitiad antpmi.dPsteirgole asorelbpsiybstittat are poor |y
extract eqe v, Lghﬁla'\'?[)ge%tc?-n@:ﬁwaﬁy%a& @?tﬁ@%ﬁ laSid B! fSrmt GrolBRGOTH ﬁtﬂ&er)éttlo organs,
the liver and r enova ere ore, the concentration of drug
ent eri ng ltlte 1:41(tbe$tacrde hawig wrtieue hivavaildbility, mhpoacekineticatropartiosheafetataad of dr ug
delivery and. affect the rates of intestinal and cl earance through hepatic
first-pass mne abol i sm "Drug bioavailability" is defined here as the
anount of drugnaysmetmembdiimeannaclhdﬂsIpelympephStqfﬁ@mlﬂ'mg wheead ainimodn.i on

oo e afidtfes s QR b Pl EDRERE B Fn B9 D GORKRTIH 09| e

into oro tering rophilic and
| i pophi |l i1et (pasapaﬁd)lteﬁormffotdmdamimgfGAI tahabrcmhacvdr(ﬁgOper rreat es the menbrane
wal | and bl oo?h% rfus on rat.e becomets t he ver ma mtlétg il ep for
absor pti on, %’o"ﬁﬂ F kg Cﬁfﬁ'&po%i’(’&f?’é‘?ﬁ gy ?’fs Y, fpiry and/ or by

i nhibiti @garaﬁéduvnealtpmkratnbmpwmmsymcmrts mamnhdlefogptevélh@h addacreamsm dafhe net
transport  of drtégIE acr.oss t rrerrbrl ne into the bl ood sttream In either
case, th8ERRFELIMGRSIRAtc 98 ??glsb‘f onigmypRK lgukeape MAGYaLSSS UL Y %hi 1ity is the

orotate sainbpfhicd 1R RNACOMERUTrARNE dRgRBS. . MRS of tBaGRBSe bivadte SdrBponals
i mredi ately apparent, it has been di scovered that conversi OE) of a water

-i nsol ubF‘@YIPBBELQXBjZd|aﬂP§¥a@T@‘(jl§%3§séi‘r§‘éﬁbﬂ°r wytiepharmigeeytiofly SOOI 4 et hod f or
i ncr easi RGuridiRnY)a0BMR N @mul. lhte%’ aRfm&8ly Watdrls¥luBRNEAisH4fRIt6 Be RIVAS JBRBRUII cal
agent to a mamual in need reat nent . Changes in the integrated
syst em ca@@ﬁ&%‘?ﬁqﬂﬁf|PM@I%%Y@£“F%FB'¢“EW@theﬁéfrwp%ln%?e%??éa formgethet he curve
(AUC) or wlerdBRtic &mﬁulmrd?gﬁérﬁ{aéeu\fﬁél|cmlf189§4\frbn's Mhay'HR aBinistered intraydiBudly,esent
i nvention provides nethods wherein a conposition provides an increase in
bi oavai | #ttiap¢ritgnasfly.tshecutangeustye infeamusayfiartyh ntrgthaeatiycerally cegtalbygwnicaky opreasur ed
by AUC of, af . lgast 25%to 100%rel ative to dosing of the pharnaceutical
agent . y ’

Formulations suitable for oral administration include solid powder formulations,

liquid solutions of the active compound dissolved in diluents such as saline, water or PEG
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The invention provides a conposition that increases the bioavailability of
the ()rotate salt of the pharnaceutical agent as neasured by Cnax of at

| east 509WWOQOPRS28S "Side effects” or "toxicity" or PCRBI980H3Ug
reacti ons” of chenotherapeutic agents are observed in the acute phase of
chenot herapy admi nistration and in patients cured of the cancer with

subcl i ni Ggh. bl oY h EBRtfirgS fedtidiifled aRoRAAN iR A agdhtid 5617, at ed

ti ssue si gdé’cet)%ec?)é% [ éﬁacmyﬁ%el 53;{?% seve'ree,a gi sabl ieng Iana. Irreversibl e.
The cl i nipeivder. grastleter galatincsusifensines ipen epprpximate medieh oangd&mudsénms! i cat i ons of
chenot her apeutj : M?E oAt BulastlohRgudoSsue
exam nation bE%rgnrlgaq?)ﬁlg ?‘flapgng %te?ﬂg?gnggé.t@n& m%ud%%@ar g%ce" 0of al(l:Irug occurs
by per f usioamicdterilé edutidns, witieh oongrm buftxrs, ertioxadantsomd prEsnvatines.ildw" refers to
the propartion of drug. presented to the organ ich is renoved irreversibly
(excret eg‘}m’ ?angll? & %ggl"ounét aelsef ?rer?‘gﬁtdog%sg%egg m%‘!ﬁrgh (et abolism. The
present i nvenPattent gosagdsdesoral adetitistchtibo of GTOcage foine@2&130@ mgfdayhe orot at e
derivatives of from noncancerous Oofr. mal . tisgsues as sured by

phar nacoF%’BF’c?ﬁ'ly%ﬁ?&i"é%/da&'t ag téfgltcal%Sg/ngo'%gé%g(d@ly atrve "{tgnﬁg(gtﬁ)ﬁgengf t he

phar maceubdycwtightg asuial dosage rangeBram 0805 abid mpks/day, camdrouty frah DSvd.\g or al

dosing is the extent. t ich or rate at _which the acti i of the
drug or MmEKELY;: peically g?'é‘ s@?tseéﬁ“ﬁéﬁ%lﬁtaéﬁ '(S‘H?mfsﬁ)é lpgtbvyg%fgr%f'ﬁé%e?&?&ss to
t Be si t e u@fal a@stag@fanlga ﬁeméo)h]%l)@(gﬁg/ﬁfﬁ/@@l cdMiB@ey fﬂoﬁn_szogftso??]gnﬁ ﬁagpt\yﬁiuﬂl)i ts )
absorptive potential, an inding to seru roteins, .efficacy of the
dr ug 8ep(§’ﬁﬂ£250§p F‘Sg"zi/H‘Eyepﬁéacaeéﬁ‘o\‘%ttaﬁdf'ﬁ%rv%ﬁaé'ctlﬂ329usfeﬂr“b‘g‘f‘suaflpié?g 898, the

properti gasaf 1dvBR ofl Bagevd R6ielyWtiidharp duftiti¥ntd6 RRNHaif fhel dn§-pedI 6, anti-
characteristics and on_processes for manufacture of the drug in bulk

quant i t i Etastfic pHeEsh apdangipesniesifesty Amther thyrapgytic efiety In discasesyytich ighepn

cl ear ancghRNg A &ah Gt tionfadll BHliddrhins of a given drug can have clini cal
significance. "Absorption” rate is inmportant because even when a drug
i s absorbed cBafsisanaybe adjusteddgpending B diegagte ohedminisiipion: fr sxaserle fra

t her apeuﬁdtﬁvmog?,q?ml AUkt HHFISbY & ARG intRiper$BndaAB Hib¥uthddBhs, FSPtbsed ¥r resul t's
from high drug concentrations given to achieve the therapeutic |evel after
each dosé&or ingmtlacpk 4doninisications by one of three nethods, either passive

di ffusion, acyi r facidd Lat6 LY Borb SRANSPREYS be FRSiISTME
di ffusion i séi‘}rérg[s? O?Hélp‘%yss‘a{sgsg\&t%}%}%c_u%gzdétégr Qos_slgt Ee m?f_:oesa?l?ag}aer’ri er
until t héncbolineebotrrat limitedfo, lipdsemed, osnapediclessuspensivisand amakseoms.dhebot h si des
of the nmepbrane.. acti.ve t ort t.he i i vel nped across
he micoBmncpsiitp RSl AR 3oyl ol o8l ik e BUTPRS B2
requi r ed exdpietn\Examiples ofinlck carlriersat exsgiedth achdaiihuaae nbokimadibtor @idion. The
present inventio rovi des. CTO. conpounds i n chem cal .configurations that
Perm ¢ FEOAAy CReR e ga Pire s v8 Qe ST STy S Bt prriplies el ang
organs apélygesuch agslydigldkgddokr ain barrier, to reach the brain.

Ootic acid, free pyrimdine.is i rtant in.t synt hesi s of _uridyl ate
(UPP) a ngj orl@‘ﬂyl'ei"rﬁ?'gi e 'ﬂ?}'ca}dgﬂ?‘FtS'éthgg}ﬂgi'W&qr%eé%‘lqﬁf'ﬁéag BeED o) e in

cel | ul ar cxgpit,ah b BPoRAE OBE@RGh insidr-spbfic atidody s hirpesicle® ind PérRNA

bi osynt hesi s, _regul ators of the biosynthesis of sonme am ng acids, and

cof act or £rms ThedRISYESHRT Hagpartigles ﬂﬁéﬂg’ﬁf?égq“iﬂstﬂﬂ‘d 51%?'&8‘? selycigely b&éﬁr s and

pol ysacchpdr@e sther diSeasd %%si,cal de novo pyrimdine biosynthetic pathway ends
with the synthesis of UMP. Biochenistry, ed. Lubert Stryer, ed, WH
Freeman & Co fme ofithg megt diffisylt peppertienpehuild g 2 gewlyediscovervdlead mrlestleis des a
cl ass of yfeleBirddibrmRIRnaR HbAROaridulilylif tHe@h&aTRrdI HRloHdtSnpsuschar ged

nol ecul e and free orotic acid, which may prevent binding of the drug to

pr ot ei ns “Mast ekperianpecamediginglshgrpists vayld prefer trsgast inaruptysf pries that asce.
The i nvegi Vi I -shawing: 4 J i s of the
e L e LA e RIRAETOL S 01 RS 5RRES L e
f or mul at hwhther set gbdus éhpnaving theepoteincCon the targest fathen thiag Wokinghindhe/eth¢rabi | i ty and

PEG 400, D5 eF 3rQfr e SRR SFERRRNPL Ttag Pl RECRRAO 1 igh tne

bl ood brain barrier, 4) transport of orally adm nistered CTOto different
eye tissues, including the choroid- rﬁaina conpl ex and vitreous hunor in
dogs.



| mportantly, the preclinical toxicity of CTO was determ ned in dogs by the
PO route at 175, 350, 1025 ngy/ kg/day and no deaths occurred after 28days.
6. EXAMPLWS 20BXRM¥8e 1. 4- Chl or obenzoyl Chloride 3, 5- DPERIUSR2GIIOMAFO

al cohol (Inole)is treated with tert-butyldinethylsilyl chloride (1.05n0le),
| m dazol e, 99% (2. 44nol e), 4-D net hyl am nopyridi ne i nN, N-Di net hyl f or mam de
at cold ggwgogg)gre to produce t-Butyldi methylsilyl-3,5-dichlorobenzyl

et her (858.°A t the extraction work-up. Exanple 2

Improving the Bioavailability of CTO Administered orally.

The present invention relates generally to the method of increasing the oral
bioavailability, delivery and clearance of CTO, a unique orotate of L651582 in the ratio 1:1:
to 1:4 (base:acid). The present invention provides processes to prepare orotate salts of water-
insoluble drugs having an ionizable center, to improve the drugs’ oral bioavailability,
toxicology profile and efficacy. Preferably the CTO is in the ratio 1:1 and more preferably it
is in the ratio 1:2 and most preferably it is in the ratio 0.7:1.3.

The absorption of drugs via the oral route is a subject of intense investigation in the
pharmaceutical industry since good bioavailability implies that the drug is able to reach the
systemic circulation by mouth. Oral absorption is affected by both the drug properties and
the physiology of the gastrointestinal tract, including drug dissolution from the dosage form,
the manner in which the drug interacts with the aqueous environment and membrane,
permeation across the membrane and irreversible removal by first-pass organs such as the
intestine, liver and lung. Some pharmaceutical agents that exhibit low-solubility show poor
bioavailability or irregular absorption, the degree of irregularity being affected by factors
such as dose level, fed state of the patient, and physicochemical properties of the drug.

The majority of drug absorption occurs at the small intestine because of the large
surface area since the presence of the villi and microvilli increases the absorptive area
manifold. The circulation of the intestine is unique in that the intestine is the anterior or
portal tissue that regulates the flow of substrates to the liver. The intestinal venous blood
constitutes about 75% of the blood supply to the liver. Therefore, for drugs that are highly
cleared by the intestine, the contribution of the liver, kidney or lung to drug metabolism will
become reduced. Conversely, for drugs that are poorly extracted by the intestine, the
substrate is able to reach the next organs, the liver and the lung for removal. Therefore, the
concentration of drug entering the intestine and the intestinal flow rate alter the rate of drug
delivery and affect the rates of intestinal and clearance through hepatic first-pass metabolism.

“Drug bioavailability” is defined here as the amount of drug systemically available
over time. The present invention increases drug bioavailability of pharmaceutical agents by
converting them into orotate salts. This may be achieved by altering the hydrophilic and
lipophilic properties of the drug so that the drug permeates the membrane wall and blood

perfusion rate becomes the overall rate-limiting step for absorption, or by inhibiting drug
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3, 5-Di chl or o-4- (4-chl or obenzovnbenzyl al cohol React

t-Butyl di met hyl silyl-3,5-dichl orobenzyl ether (858.Al) (lnole) with

nBut yl | i tWDW2M11028288sol uti on i n hexane fol |l owed by 4- Chl 8€E8EAM0PP248N| or i de,
(1.01nmol e), in Tetrahydrofuran, while cold and treat the internediate with
aqueous Hydrochloric acid to give 3,5- dichloro-4-(4-chlorobenzoyl)benzyl

al cohol (b$é%n§i)me@8ﬁqp HE ght an%/(ﬁ 'bge i yﬁﬁéj?c%vﬁ 611&*1&9%&9%5 }rrqﬁ@ gtlthaazi de

3,5-dichloro l'oro enzoy I s reacted
Wi I:I hldl p hleerghse s transpord of dragg ahirges dhreygup membtaoa mio theibdeod S(rmnA)l e(tllef2rml e,
an -

t ol uene a?g ({)h?gb&égélt%rléif%h%?q&qﬁ&e%e(gaﬁgquogg%}%m”& l(sqﬁ)%rg%% %Fggﬁgl a
titrati orphamcacgltmel dgent- dfoc tehsme that 4rd netcilvinmed oty appakenh ey beenadistevereb 8. D) .

DPPA is an an| C und t ed | S or gani c
corrpoundgh tﬁﬁ IS ofén 6"5?@'3% H@é@('?@%é% XC' %Eﬂ §°t Pﬁ)cﬂ%%g R t gwar ds
heat i ng |n$etlsdabfmmbt;easm§thd ibitavilabilitypof mtordl@?aﬁrramsteh;ﬂ phiumatmmaltagatt tova gor ous

evol ution of ni.trogen is not observed until a tenperature of 175C is
reaChEd. |llén§t3 of treatment.

5- Ami no- 1- (4- Chasdeh a7 b aneendd sﬁteﬁndé@hérﬂfadbl&rmljt&i)me]aréjrﬂ-idateﬂ&x@i"ea 4- car boxa
m de | or - chl o nzo& t%ibenzyl azide (858.D) (1

CAl " 5-diC 4- (4"
mol e) (i s 48%{6’9%8*% wg)sf:’;{ﬁg%eg%{hf’% ftergv YOS Acetonitrile, and

Pot assi um car lrpegteent (e RiidH Rdvill& @tlv{(ﬁisﬁrhefkﬁﬁ @&Jrﬂ-pdsﬁroﬁ‘ﬂarcﬁlhdes an increase

| or obenzaqyl) - 3, 5-di chl orobenz 1 2.3-triazol e-4-car E).
Exanpl e 5r¥ bl)oavallablllty of the orotate S%lt)Of the pharmaceu%cal agent as megsﬁ)1¥<?drgyd/\eU&%?8 )

5- Am no- %&Aziéwshg@ma@tmqy&sl@ SrtRd sHakhRiRbeAT ¥deht. 1, 2, 3-tri azol e- 4- car boxa

m de, conmpound w t
The invention provides a composition that increases the bioavailability of the orotate

salt of the pharmaceutical agent as measured by Cmax of at least 50% to 100%

“Side effects” or “toxicity” or “adverse drug reactions” of chemotherapeutic agents
are observed in the acute phase of chemotherapy administration and in patients cured of the .
cancer with subclinical tissue damage. There is a higher recognition of drug-related tissue
side effects which may be quite severe, disabling and irreversible. The clinician must be
aware of the potential tissue/organ complications of chemotherapeutic agents and where
appropriate perform a baseline tissue examination before initiating the therapy.

“Clearance” of drug occurs by perfusion of blood to the organs of extraction.
“Extraction” refers to the proportion of drug presented to the organ which is removed
irreversibly (excreted) or altered to a different chemical form (metabolism).

The present invention provides a method to increase clearance of the orotate
derivatives of CTO from noncancerous or normal tissues as measured by pharmacological
studies at least 25% to 100% relative to dosing of the pharmaceutical agent.

“Bioavailability” of a drug following oral dosing is the extent to which or rate at
which the active moiety of the drug or metabolite enters systemic circulation, thereby gaining
access to the site of action. The physiochemical properties of a drug govern its absorptive
potential, and binding to serum proteins. The efficacy of the drug depends on its interaction
with the molecular target. Therefore, the properties of the dosage form which partly depend
on its chemical characteristics and on processes for manufacture of the drug in bulk

quantities. Differences in bioavailability, efficacy, transport and clearance among chemical
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orotic acid, (CAl:Ootic acid)

5-am no- 1- (4- (4-chl orobenzoyl) - 3, 5-di chl orobenzyl)-1, 2, 3-tri azol e- 4- car boxa
m de (858WE)20{1/028388) is reacted with orotic acid (I .O3ROITA)S2¢14/002430

met hanol /water m xture to give 5-Am no-1-(4-(4-

chl or obenzoyl) - 3, 5-di chl orobenzyl)-1, 2, 3-tri azol e- 4- car boxam de, solid

compound gy f 08 £26] hus LHCLANLA sifiancl: 1 (CTO (B55. F) w580 766,

havi ng transitiona points o out C, 238C and 332C, neasured
by differenti &Abscptioni’ nge sampontarréijiuse'phen W @agn%&hﬁonbm«;ccml@slytlhat t he

CTOis c%ng%oggso%ed%g §|f5% i 1o %?odﬁgeda ﬁ\%&%mgqﬁo&qg gg) @2 gﬁ%ﬁg%} E{]lla%'g,y

Exanpl e I cancer Ivity of
Oroti ¢ Adiad to(xic;ntjz)results from highedreg f@centoltioGTEven Mlachlﬁvﬂﬁé)tl@rmn\dlcmel atawy  of

424.6 + O tci?é% Oé‘;s;ﬂé\/}son Oﬁcuﬁ%‘%\éon f thret':5 m%hégé %qyer passw% dl#flg Onae(i(i%g HT29 human

col on t uff® 6ld mce
wer e i npkandped onfackiitidd® Sctive agmepott S Pmde igfidaopds tnmtp@rthmpasea@@f treu:culns 3

groups often. For the nex 1 6

recei ved 2fRE Demusesa! a@‘ﬂd‘ﬂgbthe %‘5’\? 'ﬁf&?‘l?ﬁf’&@gé%l@ E?ﬁ% 805'596{5%&%‘)’&6 ‘5 "Hay CAl +
103ng/ kghdihysidek of ihe nasitfaneAlln detivel @ysspoit ke malaculé isamovelyopunifed @oross) theva s
neasur ed as shovxg;cﬂbJel OW. Gougg@( Contro = 1436 mmB,

(CT0343 nﬂnggﬁadlaw tagﬁéidraﬁmgm( lerog‘g@era 3 pv)éeua}rls Tﬂulrecg tglégnvzey the

molecule across the membrane for absorption. The present invention provides CTO
compounds in chemical configurations that permit the drug to be delivered successfully to
different tissues and organs and even cross the blood brain barrier, to reach the brain.

Orotic acid, a free pyrimidine is important in the synthesis of uridylate (UPP) a major
pyrimidine nucleotide. Pyrimidines play a central role in cellular regulation and metabolism.
They are substrates for DNA/RNA biosynthesis, regulators of the biosynthesis of some amino
acids, and cofactors in the biosynthesis of phospholipids, glycolipids, sugars and
polysaccharides. The classical de novo pyrimidine biosynthetic pathway ends with the
synthesis of UMP. Biochemistry, ed. Lubert Stryer, ed, W.H. Freeman & Co NY, 4" ed,
739-762 (1995). The present invention provides a class of CTOs that undergo dissolution to
release the drug as a charged molecule and free orotic acid, which may prevent binding of the
drug to proteins and facilitate transport to the target and rapid clearance.

The invention provides embodiments showing increase in effectiveness of the CTO as
measured by improvement in 1) efficacy of CTO compared with formulation of equivalent
dose of CAI + orotic acid, 2) bioavailability and clearance of CTO when given as
encapsulated solid CTO compared to CTO in PEG-400, 3) transport of orally administered
CTO to the brain through the blood brain barrier, 4) transporf of orally administered CTO to
different eye tissues, including the choroid- retina complex and vitreous humor in dogs.

Importantly, the preclinical toxicity of CTO was determined in dogs by the PO route
at 175, 350, 1025 mg/kg/day and no deaths occurred after 28days.

17



G oup 3(CAl 250ng/kg/day + Orotic Acid 103ng/ kg/ day) = 1268 mm8B
(p=0.2706,G 3 vs O 1). These results suggest that CTOis nore effective

i n inhi biwDr21¥Q283%8 growt h t han an equi val ent anount of PCAUS2HE/0@343% i ¢ aci d
that are not chemcally reacted. However, CAl + Orotic acid fornulation did
show some tunor inhibition. Exanple 7 Conparision of CTO given orally as
solid in capsule or as liquid i nf% The bioavailability of CTO
(base:acid, 0.7:1.3) was determ ne ni stering a single dose 685ny/ kg
by capsule (Goup 1) or by oral gavEgenplnl .PEGA00 (G oup 2). Two dogs

(1F/IM were used in each grou I were collected at 0, 1, 2,
4, 8, 12, 24, 48,,72, and 92 B.onfBr 0% SRR 1o © by HPLC/ MB.

Goup 1 receiving capsul e: Plasma concentrations after 1 hr were 155 and

174 ng/m for I - for male
and 7950ng/ nﬂ3§fﬂ) gﬂﬁ%§e§§mf &oﬁi?ﬁ{?‘olﬂa% e%thﬁgg%%%gggllégméﬁdre and AUC
val ues wet.@sn3, ladzdlez 99% (. 4#mole, GFDinaﬂhElaramdPYfﬂémalné/ N-Bipsguifpraimyde at cold

Goup 2 LY wer e
511 and S B o b e For
mal e and v&8&0png/ M at 24hr for femal e. Bioavailability was 81.8% of that
in Goup 1(1009%. These resuk;uﬁnﬁp ow that CTO given as solid in
capsul e had a better absorption pat d b| oaval lability than CTO in
PEG400. Based on these aBd-I Z 2 be adm nistered as

S0 70 1N CapSHLES ik 3 EAR MRk ooyl GHQ @55, Qhhdyiibn M ce cr osses

t he bl ood bra arrie
Butyllithium 1.6M solutlon in hexane followed by 4-Chlorobenzoy! chloride, (1.01mole), in

Tetrahydrofuran, while cold and treat the intermediate with aqueous Hydrochloric acid to give 3,5-
dichloro-4-(4-chlorobenzoyl)benzyl alcohol (858.B).
Example 3
3,5-dichloro-4-(4-chlorobenzoyl)benzyl azide
3,5-dichloro-4-(4-chlorobenzoyl)benzyl alcohol (858.B) (I mole) is reacted with
diphenylphosphoryl azide (diphenylphosphonic azide) (DPPA) (1.2mole, and 1, 8-Diazabicyclo

[5.4.0] undec-7-ene, (Synonym: DBU) (1.2mole) ) in toluene at cold temperature, followed by
aqueous work-up aﬁd alcohol titration, to give 3,5-dichloro-4-(4'-chlorobenzoyl)benzyl azide (858.D).
DPPA is an organic compound that is used in the synthesis of other organic compounds. Aust. J.
Chem 26:1591-1593 (1973). The stability of DPPA towards heating is shown by its distillation at
157°C and by the fact that vigorous evolution of nitrogen is not observed until a temperature of 175°C
is reached.
Example 4
5-Amino-1-(4-(4-chlorobenzoyl)-3,5-dichlorobenzyl)-1,2,3-triazole-4-carboxamide (CAI)
3,5-dichloro-4-(4'-chlorobenzoyl)benzyl azide (858.D) (1mole) is reacted with

cyanoacetamide(1.69 mole) in hot Acetonitrile, and Potassium carbonate, (6.2mole) to give 5-
amino-1-(4-(4-chlorobenzoyl)-3,5-dichlorobenzyl)-1,2,3-triazole-4-carboxamide (858.E).
Example S
5-Amino-1-(4-(4-chlorobenzoyl)-3.5-dichlorobenzyl)-1.2.3-triazole-4-carboxamide, compound with
oratic acid, (CAIL:Orotic acid)
5-amino-1-(4-(4-chlorobenzoyl)-3,5-dichlorobenzyl)-1,2,3-triazole-4-carboxamide (858.E)

(Imole) is reacted with orotic acid (1.03mole)and methanol/water mixture to give 5-Amino-1-(4-(4-

chlorobenzoyl)-3,5-dichlorobenzyl)-1,2,3-triazole-4-carboxamide, solid compound with orotic acid,

18



CTO was given orally (in PE&X00) to six week old mce sorted in two G oups
of 6. Two doses were adm nistered- G oup 1= 513ny/kg; G oup 2= 342ng/ kg.

Ei ght houw® 28f1/@28288r eat rent with CTO the m ce were eut R&RIUS2E10/063430

measur enent of CTO concentration (as CAl) in brain tissue. Resul ts
obt ai ned were: Goup 1-CAl |evels were 15167 2372 ng/g tissue; Goup 2
l'evel s O}C%row@;{cﬁi; J—Qﬁéﬁ%)_f_éﬁ%% NI/ 580 bdSBdfe tRALifonhimdidig pbirRlaRRUL | C range
(6000 ng/nL). Since the CITO was admnistered orally, these results indicate
that CTO!eFEsBES &3 Bt aesassshyiffrantial sgannipgeafosimetne Ihe §RPL a?f@@tm%?a&én,
brain. thatthe The ifvompesad of dipsanink ol andrph@ds (fiodynkxepHid) Matesid. i N scope by t he
enbodi nent di sclosed in the exaaneEmhiqh Is intended as an illustration of
one aspect of the invention and any—ﬁ%@%%%s whi ch are functionally

equi val ent aanphiifinnf AhGcacenectiity bhETONSEF) with CAhd&rdtic Xeidi(DUk

nodi fications,_pf the | lon ddi i S own, a sgri bed
herein will bérg%ﬁf%“é%‘gﬁ%-‘?-&féﬁ%gé"i{iﬁfPhﬁ}?f’ﬁ?‘f“h@?P?“%%ﬁ%% (fc#(’)r egoi ng
?ﬁscr i pt ilg@.éI , »S?Jsc:s!fudﬁaadhfs.iccm;j'Tlﬁm I&TE)_ l:njliﬁdélrb_dﬁd ttnﬁoifx’thbgml?slt finfalé, hehyatope OL

e appended cl ai ns. nose skilled i) rt w recognj ze, or be
abl e Lo ALTRRH RS Yigekpdd Wé”%w'%iwﬂbhﬂz%gﬁgmi Ely 13#%9%%’
equi val eRese doptedl 13 8BEEY dfiten. P @l ERNT4Sda9 (1310 dagy)samdugn daselrChed herein.
Such equivalents are intended to be enconpassed by the clainms. What is
cl ai med ireseived theshiglsuREPup FpY P Siaiee/drsesy BEBRT 4P Sreed/dy GAlbse having the

formul a: 10¥g&EMAY orotic acid. At 41 days, the mean tumor volume (mm®) was measured as

shown below:

Group 1(Control) = 1436 mm’>

Group 2 (CTO343mg/kg/day) = 864 mm’® (p=0.0050, Gr2 vs Gr 1)

Group 3(CAI 250mg/kg/day + Orotic Acid 103mg/kg/day) = 1268 mm® (p=0.2706,Gr 3 vs
Gr 1). These results suggest that CTO is more effective in inhibiting tumor growth than an
equivalent amount of CAI and Orotic acid that are not chemically reacted. However, CAI +
Orotic acid formulation did show some tumor inhibition.

Example 7
Comparision of CTO given orally as solid in capsule or as liquid in PEG-400

The bioavailability of CTO (base:acid, 0.7:1.3) was determined by administering a single
dose 685mg/kg by capsule (Group 1) or by oral gavage in PEG400 (Group 2). Two dogs (1F/1M)
were used in each group. Blood samples were collected at 0, 1, 2, 4, 8, 12, 24, 48, 72, and 92 hours.
CAIl was measured by HPLC/MS.

Group 1_receiving capsule: Plasma concentrations after 1 hr were 155 and 174 ng/ml for male

and female dogs. Cmax was 5800ng/ml at 12hrs for male and 7950ng/ml at 24hrs for female. Half life

was 18hr and 22.7hr and AUC values were 326 and 277 ug/mL, for male and female respectively.

Group 2 receiving gavage in PEG400: Plasma concentrations after 1 hr were 511 and 570
ng/ml for male and female dogs. Cmax was 6634ng/ml at 24hrs for male and 5350 ng/ml at 24hr for
female. Bioavailability was 81.8% of that in Group 1(100%).

These results show that CTO given as solid in capsule had a better absorption pattern and
bioavailability than CTO in PEG400. Based on these and additional results, CTO will be

administered.as solid in capsules to patients.
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wherein pis 0to 2; mis 0Oto 4, and nis 0to 5, Xis 0, S, SO S, CO
CHCN, CH2 or C=NR6 where R6 is hydrogen, |ower alkyl, hydroxy, |ower

al koxy, awDr2011/028388r al kyl am no, dil ower al kyl ami no or ®¢AAG2018M00R43R4 and
R5 are independently hal ogen(F, Br, CL), cyano, trifluoronethyl, |ower

al kanoyl, nitro, lower alkyl, |ower alkoxy, carboxy, |ower carbal koxy,
trifluoronethoxy, acetam do, |ower io, lower alkylsulfinyl, |ower
al kyl sul fonyl, trichlorovinyl, trlf%y#th | t h|o )
trifluoronet hyl sul fi nydTO giyensoral ice prassps Barier i s ami no, nono or

di | OWSY al kyl cmmeglvaﬁﬁ&@r{ﬂn@@mmﬁidxmaﬁolduﬁ.ed sﬂﬂed ﬁmvmrah;imfsfwcm m do or
guani di n

iS C noy| di Jo
N- hydr ox§?§§ 8RB 'ms\?\ﬁg "gf“ﬁ’ 't_i15é3rf‘%€%?3r‘&’lp§y?%ﬁ‘%'§ﬁeﬁ'gg1 hoyrs @ aat.lln?]nlt A3 1 ower
al koxy agdol tewicealckeantbylized fayupssucowrttal OTO coreritration (8s @ab bdnalatli;ms 2. The

corrpound of CI(?sluq; o%:tag‘ﬂh %Jgrel éro?p faﬁkmgvels \(re[}e dﬂ%?ﬁb?ﬁ%ﬁé&% Jéro 251'evels of .

di chl or obenzy triazol e-4-carboxam he "conpound of claim1l
whi ch i sCsl )A(Fﬁeﬁ@%j};t{lvy Be/gtigsHe @ptbmgphit.herapeutlc range (6000 ng/mL). Since the CTO was

chl or obeRgMist-RESRNY, kiEed B3k mdithtd thah, CId drdstes @l el dbd GRINAN RMAd@eacheyBe
2011/ 028288PCT/ US2010/ 002430 4. The conpound of claim 1l which is

5- ani no- FE8PRRI or o- 4- (4-
chl orobenzoyl ) benzyl)-1H1, 2, 3-tri azol e- 4- car boxam de. 5. The conpound of

laim1, wh t he pol i | ud 1 2. 6. A
or ot at e compobHEPEBTp VST s e Pordhe carrar baelr s IR S Mor mul a:

example which is intended as an illustration of one aspect of the invention and any methods

which are functionally equivalent are within the scope of the invention. Indeed, various
modifications of the invention in addition to those shown and described herein will become
apparent to those skilled in the art from the foregoing description. Such modifications are
intended to fall within the scope of the appended claims.

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, any equivalents to the specific embodiments of the invention

described herein. Such equivalents are intended to be encompassed by the claims.
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in which orotic acid is ionically bonded to R2 in the range of 1:1 to 1:4,
wher ei n, wherein pis 0to 2, mis Oto 4, and nis O0to 5; Xis 0, S,
SO, S2, WO200MeRe88CH2 or C=NR6 where R6 is hydrogen, | 8a&EUSa0IRPP243hydr oxy,
| ower al koxy, am no, |ower alkylam no, dilower al kylam no or cyano; and, R4

and R5 are independently hal ogen(F, Br, C), cyano, trifluoronethyl, |ower
aI kanoyl ,\whiitid Qainle@yer al kyl, lower al koxy, carboxy, |ower carbal koxy,
iflu GnEé‘hny—arce m do, |ower alkylthio, |ower alkylsulfinyl, |ower

aI kyI suI flony| Atcompdulmjmompnyhg pelymbipbisr tomes h§/¢ base baving the formula:

trifluoronet hyI sul finyl, or trifluoronethylsulfonyl; R2 is am no, nono or
di l ower al kyl ankpo, acetam do, acetim do, ureido, forman’i do, form m do or
guani di no; and R3 | noyl, cyano, carbazoyl, am dino or

N- hydr oxycar banoyl ; ereim the | over al kyl, lower alkyl containing, |ower
al koxy and | ower al /gr oups contain from 1 to 3 carbon atons. 7.The
conpound of cl ai | is 5-am no-1-(4-(4-chl orobenzoyl)- 3, 5-

di chl orobenzyl)-1, 2, 3-trj azol e- 4- car boxam de, bonded with orotic acid. WO
2011/ 028288PCT/ US2010/ 002430

wherein,

Re:
Ryis \//( s)n

-_ (LH’))',
(Rd)m

wherein pis0to2; misOto4;andnis 0to 5; X is O, S, SO, SO,, CO, CHCN, CH;
or C=NRg where R is hydrogen, lower alkyl, hydroxy, lower alkoxy, amino, lower
alkylamino, dilower alkylamino or cyano; and, R4 and Rs are independently
halogen(F, Br, CL), cyano, trifluoromethyl, lower alkanoyl, nitro, lower alkyl, lower
alkoxy, carboxy, lower carbalkoxy, trifluoromethoxy, acetamido, lower alkylthio,
lower alkylsulfinyl, lower alkylsulfonyl, trichlorovinyl, trifluoromethylthio,
trifluoromethylsulfinyl, or trifluoromethylsulfonyl; R, is amino, mono or dilower
alkyl amino, acetamido, acetimido, ureido, formamido, formimido or guanidino; and
R; is carbamoyl, cyano, carbazoyl, amidino or N-hydroxycarbamoyl; wherein the
lower alkyl, lower alkyl containing, lower alkoxy and lower alkanoyl groups contain
from 1 to 3 carbon atoms.

2. The compound of claim 1 which is 5-amino-1-(4-(4-chlorobenzoyl)-3,5-

dichlorobenzyl)-1,2,3-triazole-4-carboxamide.

3. The compound of claim 1 which is 5-Amino-1-{[3,5-dichloro-4-(4-
chlorobenzoyl)phenyljmethyl}-1H,1,2,3-triazole-4-carboxamide.
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8. The compound of claim®6 which is 5-Am no-1-{[3, 5-dichloro-4-(4-

chl or obenzoyl ) phenyl ] net hyl}-1H, 1, 2, 3-tri azol e- 4- car boxam de, bonded with
orotic acw@.20D0/029288 conpound of claim6 which is PCT/US2010/002430

5-am no- 1- (3, 5-di chl oro-4-(4-

chl orobenzoyl ) benzyl)-1H 1, 2, 3-tri azol e- 4- car boxam de, bonded with orotic
acid. 104 The i h d ratiois in the
range of 1 1 gﬁ@%ﬂ%&&%ggfgggﬁ?Gh@bnﬁsﬂﬂhﬁbg§ﬁ€?§?§§g%%§ 0.7:1.3. 11. The
conmpound of ckkiprebenzoyhieanaylir 1 Hhb2,pdtiazeterprarboanyides i ncl ude Form 1 or Form
2. 12. Asconp I

pr epar at| on O?Hggorﬁ‘?oo gtgg&ggn %H%F %glngﬂyﬁﬁ%ﬁagqéggc é’e?ﬁg‘%t]%gp? ormula: in
whi ch or@étic Aniodotats compowdldoylpbsngiedymorm formg ¢fe basmbpyingftha formulg: 1: 4,
wherein, whereinpis Oto 2, mis Oto 4, and nis O0to 5; Xis 0, S SO
S2, CO, CHCN, or C=NR6 where R6 is hydrogen, |oweral kyl, hydroxy,

| ower al koxy, am no, al kyl am no, dilower al kylam no or cyano; and, R4

and R5 are independeptly tal ogen, cyano, trifluoronethyl, |ower alkanoyl
nitro, |oweralkyl, r/élkoxy, car boxy, | ower carbalkoxy,
trifluoronethoxﬁh acetanm do, |ower alkylthio, |ower alkylsulfinyl, |ower

al kyl sul fonyl, trichlor@yvinyl, trifluoromethylthio,
trifluoromnethyl sul finyl,

in which orotic acid is ionically bonded to R; in the range of 1:1to 1:4, wherein,

R, is \ (Rs)

— (CH-))')
(Rd)m

wherein pis0to2; misOto4;andnis 0to 5; X is O, S, SO, SO,, CO, CHCN, CH,
or C=NRg where R is hydrogen, lower alkyl, hydroxy, lower alkoxy, amino, lower
alkylamino, dilower alkylamino or cyano; and, R4 and Rs are independently
halogen(F, Br, Cl), cyano, trifluoromethyl, lower alkanoyl, nitro, lower alkyl, lower
alkoxy, carboxy, lower carbalkoxy, trifluoromethoxy, acetamido, lower alkylthio,
lower alkylsulfinyl, lower alkylsulfonyl, trichlorovinyl, trifluoromethylthio,
trifluoromethylsulfinyl, or trifluoromethylsulfonyl; R, is amino, mono or dilower
alkyl amino, acetamido, acetimido, ureido, formamido, formimido or guanidino; and
R; is carbamoyl, cyano, carbazoyl, amidino or N-hydroxycarbamoyl; wherein the
lower alkyl, lower alkyl containing, lower alkoxy and lower alkanoyl groups contain

from 1 to 3 carbon atoms.

7. The compound of claim 6 which is 5-amino-1-(4-(4-chlorobenzoyl)-3,5-

dichlorobenzyl)-1,2,3-triazole-4-carboxamide, bonded with orotic acid.
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trifluoronethylsulfonyl; R2 is am no, nono or dilower alkyl am no,

acetam do, acetim do, ureido, formam do, form m do or guanidino;, and R 3
i s car baryQI2011¢0283%8, car bazoyl, am di no or N hydr oxycar BERApRO10iAMEBEI n t he
| ower al kyl, |ower alkyl containing, |ower al koxy and | ower al kanoyl groups
contain from1 to 3 carbon atons, conprising the reaction of acetonitrile
with 3, 54dich -4- (4 - ) 17 Vik2 azt i n_khhe presence of a
base. 14.8' Thelrﬁé)goe p(;ﬁrﬁggggém{ags)%[&gﬁ%%én?ﬁ&?:I{Lgl"%]mlcgﬁ)irér)lav@li ch the orotate
conmpound i s5- afprebénzoabghenylirhethpihd iz b3BItridzoke-4carhb sy e heydeyl with orotic
1,2,3-triazol ex4-car boxam de, bonded with orotic acid. 15. The novel
process as clained in claim13 in which the orotate conpound is

5- Ani no191[ 3, Phelcatpomnd oflelfidr € Which dbeamowt )-Ghedighloreedd- |

-1H,1,2,3-triazole-4- carb ' bonde ith orotic acid. ....;he novel
process as cl g‘?ﬂ’é’ﬁe'?zﬂy @ﬁ’egfﬂ?w'ﬁﬁ-”m?(%%' 'ﬁ%ﬁ%ﬁag‘f% Eéo%dc??rﬁvc')tgr%pjt% acil

i s5-am nal- ( 3The chmpduad of daipdé ahivintiothe baeydcidrania islin HibHardgedf B:-1ttoil @z o

| e- 4-carboxam de, bonded with orotic aci,d. 17. The novel process as clained
inclaimi13 i Hre%ﬁ‘i‘tg}ﬁTﬁt‘?@d(‘ﬂo&%{?’r@”&’bﬂbzﬁlﬁd has the base:acid ratio is in the
range of 19. 5: Thé eompotind pf €lhiat 6 hereln the poEmBBsHic foims dichide Fofh ¥ odF@m 2. WO

2011/ 028288PCT/ US2010/ 00243%{&)8. The novel process as clainmed in claim13 in

whi ch t hd2or o' FBPEBMEBAYHE RO PHE: base: acid ratio of 0.7:1.3 and the
f or mul a: o)

HN |

o coH HoN

N
H
0O

Cl HoN =
0]
N
Cl

CAl:orotic acid

13. A novel process for the preparation of an orotate compound comprising a base having
the formula:
R3 N
N\
[
N/
R2 |
R,

in which orotic acid is ionically bonded to R; in the range of 1:1 to 1:4, wherein,
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HN NCO2H CI CAl:orotic acid 19.A novel process for the preparation of
pol ynor phs of a base having the fornmula: wherein,
WO 2011/028288 PCT/US2010/002430

whereinpis0to2;mis0to4;andnis0to 5; X is O, S, SO, SO,, CO, CHCN, CH,
or C=NR¢ where Rg is hydrogen, loweralkyl, hydroxy, loweralkoxy, amino, lower
alkylamino, dilower alkylamino or cyano; and, R, and Rs are independently halogen,
cyano, trifluoromethyl, lower alkanoyl, nitro, loweralkyl, lower alkoxy, carboxy,
lower carbalkoxy, trifluoromethoxy, acetamido, lower alkylthio, lower alkylsulfinyl,
lower alkylsulfonyl, trichlorovinyl, trifluoromethylthio, trifluoromethylsulfinyl, or
trifluoromethylsuifonyl; R, is amino, mono or dilower alkyl amino, acetamido,
acetimido, ureido, formamido, formimido or guanidino; and R. ;3 is carbamoyl, cyano,
carbazoyl, amidino or N-hydroxycarbamoyl; wherein the lower alkyl, lower alkyl
containing, lower alkoxy and lower alkanoyl groups contain from 1 to 3 carbon
atoms, comprising the reaction of acetonitrile with 3,5-dichloro-4-(4’-chlorobenzoyl)
benzyl azide in the presence of a base.

14. The novel process as claimed in claim 13 in which the orotate compound is5-amino-
1-(4-(4-chlorobenzoyl)-3,5-dichlorobenzyl)- 1,2,3-triazole-4-carboxamide, bonded

with orotic acid.

15.  The novel process as claimed in claim 13 in which the orotate compound is 5-Amino-
1-{[3,5-dichloro-4-(4-chlorobenzoyl)phenyl]lmethyl}-1H,1,2,3-triazole-4-
carboxamide, bonded with orotic acid.

16.  The novel process as claimed in claim 13 in which the orotate compound is5-amino-
1-(3,5-dichloro-4-(4-chlorobenzoyl)benzyl)-1H-1,2,3-triazole-4-carboxamide, bonded
with orotic acid.

17. The novel process as claimed in claim 13 in which the orotate compound has the
base:acid ratio is in the range of 0.5:1 to 1:2, preferably 1:1 and most preferably
0.7:1.3.
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wherein pis 0to 2; mis 0Oto 4, and nis 0to 5, Xis 0, S, SO S, CO
CHCN, CH2 or C=NR6 where 126 is hydrogen, |oweral kyl, hydroxy, | oweral koxy,
am no, | OXer20u/R§288m no, dil ower al kyl am no or cyano; aRET/URZ0IAMQH4BE ar e

i ndependently hal ogen(F1, Br, ), cyano, trifluoronethyl, |ower alkanoyl,
nitro, |oweral kyl, |ower al koxy, carboxy, |ower carbal koxy,

Lri {1 uor Qet Naky o A86lo3EA0cialoRAGH pRInKYS I \ifich R WRStar@bpoibbbgint . | ovier

al kyl sul fonyl, trichlorovinyl, trlfluoronethylthlo,

trifl uoromet hphssukidirayd of GF:185rand thedpoma:hy| sul fonyl ; R2 is amino, nono or
di | ower al kyl am no, acetam do, acetim do, ureido, formam do, form m do or
guanidino; and R 3 is carnppanoyl, cyano, carbazoyl, am dino or

N- hydr oxycar banoyl ; mheL it he | ower alkyl, |ower alkyl containing, |ower
al koxy and | ower al kandyI grlpups contain fromlto 3 carbon atons,
conprising the reaction)Qf tonitrile with 3,5-dichl oro-4-

(4' - chl orobenzoyl ) ben2yl Mzi d&'1n the sence of a base. 20. The novel
process as claimed in claim19 in which t €onmpound i s5- am no- 1- (4- (4-

chl orobenzoyl) -3, 5-d i chl oithbenzy1)HN -triazol e-4-carboxam de. 21. The
novel process as claimegd in glaim19 in mh}fh t he conpound is
nzgyl ) phenyl ] net hyl }

di chl or o- 4- (4-chl nzoyDbenzyl)-1H1, 2, 3-tri azol e- 4- car boxam de.

5- Am no- 1- 1] 3, 5- di chl oko-4 | oro
-1H1, 2, 3-tri azol ¢4 pOXg B ) novel process as clainmed in
claim19 in whic Ithe conpoupd=/s5- am no- 1- (3, 5-
or obg
o

CAlL:orotic acid

19. A novel process for the preparation of polymorphs of a base having the formula:

Rj N\
[ >
N/
R2 I
Ry

wherein,

R, is P (Rs)

X // \
/ D
G
S (‘Rd)m

whereinpis0to2; mis0to4;andnis0to5; X is O, S, SO, SO,, CO, CHCN, CH;
or C=NRg where Rg is hydrogen, loweralkyl, hydroxy, loweralkoxy, amino, lower
alkylamino, dilower alkylamino or cyano; and, R4 and Rs are independently
halogen(Fl, Br, Cl), cyano, trifluoromethyl, lower alkanoyl, nitro, loweralkyl, lower
alkoxy, carboxy, lower carbalkoxy, trifluoromethoxy, acetamido, lower alkylthio,

lower alkylsulfinyl, lower alkylsulfonyl, trichlorovinyl, trifluoromethylthio,
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20.

21

22.

trifluoromethylsulfinyl, or trifluoromethylsulfonyl; R, is amino, mono or dilower
alkyl amino, acetamido, acetimido, ureido, formamido, formimido or guanidino; and
R. ; is carbamoyl, cyano, carbazoyl, amidino or N-hydroxycarbamoyl; wherein the
lower alkyl, lower alkyl containing, lower alkoxy and lower alkanoyl groups contain
from 1 to 3 carbon atoms, comprising the reaction of acetonitrile with 3,5-dichloro-4-
(4’-chlorobenzoyl) benzyl azide in the presence of a base.

The novel process as claimed in claim 19 in which the compound is5-amino-1-(4-(4-

chlorobenzoyl)-3,5-dichlorobenzyl)- 1,2,3-triazole-4-carboxamide.

The novel process as claimed in claim 19 in which the compound is 5-Amino-1-{[3,5-
dichloro-4-(4-chlorobenzoyl)phenyl]methyl}-1H,1,2,3-triazole-4-carboxamide.
The novel process as claimed in claim 19 in which the compound is5-amino-1-(3,5-

dichloro-4-(4-chlorobenzoyl)benzyl)-1H-1,2,3-triazole-4-carboxamide.
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