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It is particul stiugtureltovtnoset of thee subject invention nda mttmldeomm\sﬂ)f @odd

to be 4@f f b%@ltﬁa&%wﬂﬁéoﬂﬂéﬁt #Bhfnd RspirSBHE Nidcuildro e d ghSirdiAteatinal
unde5|rable Si ects, such.as causing hyperten5|on and i nsomi a,
particul arly rers. admi ni st er ed systemcally. There is a need for new

drugs which provide ltnslpaeticularly relevant toathal subject invention thatroootpovads found the s e.
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al so an obj ect of tHeisanphiest qu%ﬂ#m%ﬁ ipvemntiop\tp MEovi @Pvélcﬁmﬂﬂ'ﬁ’s havmgf or
treating cough,subititiabadtivity in pteventing brpeating KasxP adngéstidnD) and/ or
- It is a further object of the subject invention to provide such compounds
20 which do not cause hypotension, drowsiness, hypertension, insomnia or other
undesirable side effects, particularly when administered systemically.

It is also an object of the subject invention to provide novel compounds
for treating cough, chronic obstructive pulmonary disease (COPD) and/or
asthma.

25 It is also an object of the subject invention to provide novel compounds
for treating glaucoma and/or diarrhea.

It is a still further object of the subject invention to provide such
compounds which have good activity from peroral and/or topical dosing.

| SUMMARY OF THE INVENTION

30 The subject invention relates compounds having the following structure:
R
N N
¢ )



asthma. 25 It is also an object .of the subject invention to provide
novel “conpounds for treating glauconma and/or diarrhea. It
is a still further object of the subject invention to provide such -

~ cOnmpounds whi ch have good activity fromperoral gnd/or topical dosing.
SUMVARY OF THE- 1 NVENTI ON 30 - The subj ect i{nPHIStSHBERT HRISSBEEN ¢onmpounds
havi ng the foll owi ng structure: [err] _ - REPLACED
3 wherein: . . (a). Ris unsubst?t uted Jerr]-Cerr] al kanyl or
al kenyl ; whereiph) R is selected from hydr ogen; unsubstituted

Jerr]-derr] alkan Y4) Or R is unsubstituted C{-Caalkallor alikeryhst i t ut ed

| kyl | k t-hi ol
and hbi ot and ® o Ry S e&é‘é‘tﬁg*%%%"E%%rasrbt‘iwﬁaswag? GitcCa, PIkadY, O
and i-propyl. a}k@nyhmaubsmuw%631r6taaaussltm@ or alkopmahbfﬁrm.t thiel
conposi tiong contai ni Ng syéadb; ERENaleaRPunds, and the use of such

conmpounds for preveniinggar_ Ltrea ot h r espi r.at o d/ or '
gastroi ntesti nal 3%% de@ s i%lec{edr}tgbmhygrogen R‘@”Aé%&ﬁﬁg@{ﬂp&% ON OF THE
| NVENTI ON pharmace@uoaj; eampesitions contalnimg suchvbavel corapaunds: ead the use of
hydrocar bon subgjcht é@ﬂbeunds forsbfévbﬁfiﬁg Qr B’éé %héf‘%éblréw?u%dlérubﬁ@opr

substi t ut ed. testi A? herein, "alk means a hydrocar bon
substituent witdrstiRintestina 858 ®Shond, strai ght or branched chain,

unsubstitufl® or substitut D DESCRI NT lthio" means

a substituent havingzd Dgeétlfek'éih“"ﬁkgly?‘ means -aV$HGR&tEY iHydPddeRbor sbstituent
al kenyl . use Iaere anst&nsalbst i tuent having the

structure Q o Straight qmé? chaip, Rﬁ'ﬁ;"%*’éﬂ WPt

As used herein, "alkenyl" means a hydrocarbon substituent with one
double bond, straight or branched chain, unsubstituted or substituted.
15 As used herein, "alkylthio" means a substituent having the structure Q-S-,
where Q is alkanyl or alkenyl.
As used herein, "alkoxy" means a substituent havmg the structure Q-O-,
where Q is alkanyl or alkenyl

Comgound
20 The subject invention involves compounds havmg the follow:ng structure:

in the above structure, R is unsubstituted alkany! or alkenyl having from 1
to about 3 carbon atoms. R is preferably alkanyl. R is most preferably methyl
or ethyl.

25 In the above structure, R'.is selected from hydrogen; unsubstituted alkanyl
or alkenyl having from 1 to about 3 carbon atoms; unsubstituted alkylthio or
alkoxy having from 1 to about 3'carbqn atoms; hydroxy; thiol; cyano; and halo.

'R is preferably hydrogen. R'is also preferably alkanyl, more preferably methy!
or ethyl, most preferably methyl. R' which is alkylthio or alkoxy is preferably

30 saturated, also preferably C4 or Co, more preferably methylthio or methoxy. R'
which is halo is preferably chloro or bromo or fluoro, more preferably chloro or
especially fluoro.
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- Conpounds - 20 - The subject invention involves conpounds having the
foll oW ng structure: [err] In the above structure, Ris
unsubstituted al kanyl or al kenyl haV|ng from1 to about 3 carbon ~
af'omrs. Ris preferably alkanyl. R is nost preferably nethyl or ethyl.
25 In the above structure, R is selected from hydrogen; - :
unsubsti tuted al kanyl or alkenyl having from1l to about 3 carbon

o rsoc bt e ofirs, R 6 fRSled R QIR T BB s
hydrogen. R i sPrapyle Rt @fme&mﬁwiwmgan mathy q@ﬁé'vxéxrasrg/pw&rﬁply hydrog%n or

et h]}/l g})St pre,fng thh Invostpréfetablythydvogeh. i s al kylthio or al koxy S :
preferably 30 satu also I | o
met hyl thi o or net ho&@éfS%Ed compo\ﬁﬂﬁiﬁfﬁg %ﬂ%ﬂﬂ@egﬁ%’?era L%?@ cf)urrg'rm '
or fluoro, nore preferably chloro or - Respemallyfluoro '
4 In the above structure, $ cted from hydrogen, nethyl,
ethyl and i - propyl. R' is prefbl hz.an.,_mt hyl or ethyl, nore
preferably hydrogen or met hyl , ably hydrogen.

. Preferred conpounds of the subject M fol | owi ng structure:

R Jerr]

5 .
where R, R' and R" are as indicated in the following table:
Compound No. R, . _R_ R"
1 CH3 H H
- 2 | CHp CH3 H H
10 3 CHj CH3 H
4 CHz H  CHg3
5 .CH3 . F H

The compounds of the subject invention are particularly useful for the

treatment of nasal congestion associated with allergies, colds, and other nasal

15 disorders with associated nasal congestion, as well as their sequelae (for

example, sinusitis and ofitis). At the same time, it has been found that

undesired side effects, such as hypotension, drowsiness, hypertension, or

" insomnia can often be avoided. While not limited to a particular mechanism of

action, the subject compounds are believed to provide advantages in the

20 treatment of nasal decongestion over related compounds through their ability to

interact with alpha-2 adrenoceptors. The subject compounds have been found

to be alpha-2 adrenoceptor agonists which cause constriction of peripheral
vascular beds in the turbinates.. ’

Particular subject compounds have no or only weak alpha-1 agonist

25 activity, and have little or no effect on the central nervous system, even when
dosed systemically. .

The compounds of the subject invention are also useful for the treatment
of ocular disorders associated with increased intraocular pressure, such as
glaucoma. The compounds are administered either perorally, or topically as

30 drops, gels or creams directly to the surface of the mammalian eye.



5 where R R and R' are as indicated in the following table:

‘Conmpoirmd No. R R ' R 1 -

CH err] H . H _ .2 CH err] CH erry
H* - H 10 3 - CH err] CH err] H
4 CH err] H _ CH err] 5

CH err] : F H 5The conpounds of the subj ect

i nvention are parti qieagdipsisfisubf el sti)Bct inventidreafdido ekefidg8t controlling
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Nasal Cavity", Arch. Otolarynng, Vol. $6 (1972), pp. 524-529). Antiglaucoma

activity is determined by measuring intraocular pressure. (See, e.g., Potter, D.,

"Adrenergic Pharmacology of Aqueous Human Dynamics", Pharmacol. Rev,,

20 Vol 13(1981), pp. 133-153). Antidiarrheal activity is determined by measuring

the ability of the compounds to 'i_nhibit prostaglandin-induced diarrhea. (See,

e.g., Thollander, M., P. Hellstrom & T. Svensson, "Suppression of Castor Oil-

induced Diarrhea by Alpha-2 Adrenoceptor Agonists”, Aliment. Pharmacol.

_Therag.,'Vol. 5 (1991), pp. 255-262). Antiasthma activity is determined by

25 measuring the effect of the compound on bronchoconstriction associated with

pulmonary challenges such as inhaled antigens. (See, e.g., Chang, J. J.

Musser & J. Hind, "Effects of a Novel Leukotriene D4 Antagonist with 5-

Lipoxygenase and Cyclooxygenase Inhibitory Activity, Wy-45,911, on

Leukotriene-D4- and Antigen-Induced Bronchoconstriction in Guinea Pig", Int.

30 Arch. Allergy Appl. Immun., Vol. 86 (1988), pp. 48-54, and Delehunt, J., A.

Perrdchound, L. Yerger, B. Marchette, J. Stevenson & W. Abraham, "The Role

of Slow-Reacting Substance of Anaphylaxis in the Late Bronchial Response

After Antigen Challenge in Allergic Sheep”, Am. Rev. Respir. Dis., Vol. 130

(1984), pp. 748-754). Activity in cough is determined by measuring the number

35 and latency of the cough response to respiratory challenges such as inhaled

citric acid. (See, e.g., Callaway, J. & R. King, "Effects of Inhaled Alpha-2-

Adrenoceptor and GABAg Receptor Agonists on Citric Acid-Induced Cough and




The -phar macol ogi cal activity and sel ecti vi ty of the subject conpounds 5
can be determ ned using published test procedures. The al pha-2 selectivity

of - the conpounds is determ ned by measuring receptor binding -
affinities and in vitro functional potencies in a variety of tissues
known to possess al pha-2 - - a'nd/ or al pha 1 receptors. (See, e.g., The
Al pha-2 Adrenergic Receptors, i rd, ed., Humana Press,

aift NJ.) The foll ¥ i cal| d.i
Cotente’ or of hakial YRBE. ”r%é{sesamﬁ?a@?%? : MV& 29944682 %pb"

- determ ned by mmgisS)ng | ocortor activity as an index of sedation. (See,.

e.g., Spyraki, isvathesizeBatising th
g Py for I\/Edlatlﬁlhgﬁi)cgmgh ct"ilﬂléﬁﬁdwsﬁ‘éay esizeBausing the

Evi dence ost synapt’i ¢ Al pha-2 Adrenoreceptors”, -J.
Neural . Trans. follgying genera P’%%'E?s; pp. 153-163). Nasal decongestant

activity is neasured using 15 rhinomanonetry as an estinmate of nasal

ai rway resistance. (See, e.g., Salem S. & E Cenente, "A New
Experi nental Method for Evaluating Drugs in the * Nasal Cavity". Arch.
Q ol arynng, Vol. 96 (1972), pp. 524-529). Antiglauconma activity is

determ ned by neasuring intraocul ar pressure. - (See, e.g., Potter, D,
"Adrener gi ¢ Pharmacol ogy of Aqueous Human Dynam cs", Pharmacol. Rev., 20
Vol . 13 (1981). pp. 133-153). Antidiarrheal activi ty is determ ned by

measuri ng the ability of the conmpounds to inhibit.

prost aglandi n-i nduced di arrhea. (See, - e.g., Thol'lander, M, P.

Hel | strom & T. Svensson, "Suppression of Castor QO - I nduced Di arr hea
by Al pha-2 Adrenoceptor Agonists", Alinent. Pharnacol. - Therap., Vol. 5

- (1991), pp. 255-262).. Antiasthma activity is determ ned by 25 neasuring
the effect of the conpound on bronchoconstriction associated with

pul monary chal | enges such -as i nhal ed anti gens. (:See, e.g., Chang, J. J.
Musser & J. Hind, "Effects of a Novel Leukotriene D4 Antagonist with 5-

Li poxygenase -and Cycl ooxygenase |Inhibitory Activity, W-45,911, on
Leukotri ene-D4- and Antigen-Induced Bronchoconstriction in Guinea Pig", Int
30 Arch. Allergy Apol. Inmmun, Vol. 86 (1988), pp. 48-54; and Del ehunt, J.,
A - Perruchound, L. Yerger, B. Marchette, J. Stevenson & W Abraham

' The Rol e of Sl ow Reacting Substance of Anaphylaxis in the Late
Bronchi al Response After Antigen Challenge in Allergic Sheep", Am
Rev. Respir. Dis., Vol. 130 (1984), pp. 748-754). Activity in cough
is determ ned by neasurlng the nunber 35 and latency of the cough response
to.respiratory chall enges such -as .inhal ed citric acid. (See, e.g.,

Cal laway, J. & R King, “Effects of Inhal ed Al pha- 2- Adr enocept or and
GABAB Receptor Agonists on Citric Acid-Induced Cbugh and _



6 Tidal Volunme Changes in Guinea Pigs", Eur. J. Pharmacol., Vol. 220

© (1992)5 pp. 187-195). The conpounds of the subject invention are
synt hesi zed using the foll ow ng general procedures: - Scherre
1~ [err]
7

Scheme 1

ONHZOH
| om—
. HCOOH
-
R
(BOC),0, Et,N,
DMAP
: R
. _NOp  HCO,NH, . N 02
{ - Fac ¢
A - ol
BOC L : R
l DPT, DMAP
1,2-ethylenediamine N S
{
/
BOC B

O _._..@ij“ﬁ;j



Scheme 2 [err] 9 ' Scheme 3 [err]

10 == : In the above schenes, where R is al koxy or alkylthio, the
correspondi ng hydroxy or thiol conpounds are derived fromthe final -
cOnpounds by using a standard deal kyl ati ng procedure (Bhatt, et al.,
"C eavage of Ethers", -Synthesis, 1983,4¥1 249-281). 5 Synthesis
Exanpl es a The following non-limtithg exanpl es provide details for
t he synthesis of b5- i m.dazol i nyl'am nobenzi m dazol es:.
Example 1 = _Synthesis of 4 met hyl- 5- (2-i m dazol i nvl am no) benzi m dazol e
di hydr obromi de: [err] . - Scheme 2 '
R - | R o R
: 0O H,
. - H2S04 O, . Pd/C
A - A A
(A=alkanylor - ' HCOOH
alkenyl or halo) '
R - R
%2 HNO3, HpS0,
= . {
(A=halo) H A
alkoxy
or alkylthio)
R
NO;
B
(B=Y or CN)
R
( _ ki DPT,DMAP <
) N
R R R" R
(R=AorB
®=Aor®) 1.2-e,ﬂ1ylenediamine1
R
< N\r CU(OAc)z H\/\NHz
HNJ or Hg(OAc)2
R"l R



2, 3-di am no-6-nitrotoluene. To a solution 3-nethyl-2,4-dinitroaniline (30
g) insboiling ethanol (750 nL) is added dropwi se over 90 m nutes a solution
of sodi um sul fi de nonahydrate (109.6 g) in water (750 nL). At the end
-0f the addition, the mxture is refluxed for 30 minutes then .poured
into ice (2000 g) and 15 allowed to stand unt|I all the ice has nelted.
The m xture is then extracted with Byl ene chloride and the organic
layer is dried over nagnesium sulfate and Scheme ¢ ary evaporat ed. The
residue is purified by flash %hr omat ogr aphy on silica gel, elguting
with methyl-ene chlori deogpp af ordﬂﬂzﬁcgb,a go- 6- ni-t r ot ol uenezs
orange solid. 20 S_D.LLLD.E‘.]'én.u_mdazol e. A mxtur
2, 3-di am no- 6-ni trotol ug '(11.81 g), formc acid (88%—gPo™ and
12N HO (38 L) is heat to eflwxg for 1 hour. The resultingmxture
"is cooled to roomtenperature and. ro evapor ated. The [ (BB IRELhGny ,s
diluted with water (200 mi), then bagkfy wth ‘anmmoni um |hyglg, %
(28-30% . The suspension is extractesg hyl acetate 25 3 x 200 -nL).
The conbined extracts are dried over magnesiu | fate ( SH) and
evaporated to afford 4-nethyl-5-nitrobenzi nm dazol S an orange solid.
1-tert-Butoxvcarbonyl - 45 gqet hyy- 5- noirobenm m dazol e. AxSugpgni on of ,ayg .
met hyl - 5-ni trobenzi m daZo ghcoathi -t ert - but yl - di car bo 8 9).
1g) ina
m xt.ure of nethanol (800 c?n nd ethyl acetate (400 mL) is Sti rrRed at room
t enperature overnight. Th i Xture is rotary evaporated and the residue

30 triethylanne (11. é_ 4- di pPhyl am nopyri di ne (
purified by flash chronmaf egpamwsen silica gel, eluting with 10% et hyl

acetate in hexane. | The product - cont ai ni ng fractl ons are conbi ned and
rotary evaporated . Y
to afford a white solid contam nated vmthayellowml The solid is .
di ssolved in met hyl ene ckhloride (CH err]d[err]) an® enough hexane is
added to cause pr edti; opNH2The solid is filger Hoashed with
50% met hyl ene | NHCI ¢ '

. Rl——l : H

CHO R R R

N . S
> 1. 1.2-ethylenediamine - <
2. Hg{OAc)2 '
or Cu(OAc)2 R



chl oride/ hexane. The filtrate is rotary evaporated and the process repeated
5 until no nore clean white solid is obtained by precipitation. The

conbi ned solid fractions are dried in vacuo to afford .
1%t ert - but oxycar bonyl - 4- net hyl - ni t robenzi m dazole as a white solid.
5-Ami no-1 -tert-butoxvcarbonyl - 4 met hyl benzi m dazol e. To a sol ution of '
1-t ert --but oxycar bonyl - 4- met hyl - 5- ni t r obenzi%® dazol'e (8 g) in methanol (40

10 nlL)/ethyl acet almtﬁé%bv&échanwmreﬂ ligdikory on-atiothio) tedérespohtivig

0.5 | t
50[ e?a] C for 2%8[ Jgnar?ﬁéﬂoéo%o ter eae rbv-gaéecﬁ%%grﬁﬁl %oiﬁedd;]uhﬂg @ using 2,
the solids. Thetandard seslkylatingtripgedure (Baﬁapetr%!t.e&ﬂ%m@g@h%f Ef@srsd Vithesis

partitioned bet1\gggnppveg4g.2gm et hyl acetate. The: organi c | ayer |is
washed withgsa & Dedm chloride, dried over 15 magnesi um sul fate,
filtered anar to afford pure 5-am no-1-t

but oxycar bonyl - 4- neffnﬂfgmlnmmlﬂn@na@xampéﬁsrnrmdte@%ia!'% fﬂ” the synthesis of 5-
.1-tert-But oxycqﬁ\whry}ammdugnzﬁmagfmem dazol yli sot hi ocyanate. To a

sol ution of di-2-pyridyl thionocarbonat 1( 14.3 g) and 4-
di met hyl am nopyri di ne (0 1 g) in CHerr] (500 ni) is added .dropwi se
over 30 20 mi raynine 4-methvi-5{2-imidazolinylamino)benzimidazole dihydrobromide:

5-am no-1-tert-but oxycar bonyI 4- met hyggpenzi m dazol e (7.82 g) in CHCl 2 .
(250 nL). The nixture is stirred for. 15 m nutes at room. - ‘tenperature
then rotary evaporated. The redNdue” g _p flash '

chromat ography -on silica gel, uti yl aepjgpt e/ hexane to

afford 1- " tert-butoxycarbo
as a white solid. 25 H
N-(1-tert- B% oxvcar bonv - 4- met hyI ben2| m daz

ani noet hyl t hi our ea. &mm&:ﬂéﬁﬂ—b‘ﬁﬂ@ 198 R-Bél’%?%%fﬁ)ﬂ%ﬁ@ﬂ"ﬂé?'w 30
benzi ni dazol y! i gydh'toiingpemianol {750 giL) is)ateCdPopwios ove) SDmiadtesd dolation ot

over 45 m nutesg ﬁt%mﬁ@%gbg%@%hé E.légé é)nlnsﬁhtétr n(ggol ALS 2@ &Qpﬁm

zi m dazol yl i sot hi ocyanat e

The m Xt ure 'S room

rat u 15
i s added to 30 additor; tapBrieHEnisIRfiuxerfanSRimingtasthenipau F%‘?'cf SMS
r oom t enperfg ursllowed to StARd eokii 8l e icel Haw melted hTFhé irhixture és tren extrcted with

ted, th d
o eouehe o S elblih S rpanic IR Brdd 814 maffedi G St At ©
overni ght in val@ytevaporated. NTha residue s tryified yofigsh @Fﬁﬂ‘ﬁ?gﬁphy on silica
5- benzi ni dazol Y%él Mutxﬁg%ﬁ‘?z@éth}‘lbhé'%r% @ afford Bedianlinste-ritPotoluene aslan

-tert-But oxvcar on I - t hyl - 5-(2-i m dazol i nvl am no) benzi m dazole. A
m xture Wert - but oxycar bonyl 4- et hyl - 5- benzi m-dazol yl)-N - 2-
ani noet hyl t20 our ea (42-ME!h 5-pj lac e amixtyre. @22@)@!?@"?%5%%?'”?'2@0

~ (11.81 g), formic acid (88%, 390 mL) and 12N HC! (38 mL) is heated to reflux for-
1 hour. The resulting mixture is cooled to room temperature and rotary
evaporated. The residue is diluted with water (200 mL), then basified with
ammonium hydroxide (28-30%). The suspension is extracted with ethyl acetate
25 (3 x 200 mL). The combined extracts are dried over magnesium sulfate
(MgSO4) and evaporated to afford 4-methyl-5-nitrobenzimidazole as an orange
solid.
M_@M@vb&m&@ﬂ-&nﬂmbenﬂmidazple. A suspenion of 4-
methyl-5-nitrobenzimidazole (11.25 g), di-tert-butyl-dicarbonate (21.58 @),
30 triethylamine (11.7 mL) and 4-dimethylaminopyridine (DMAP)'_(0.1' .g) in a
mixture of methano! (800 mL) and ethyl acetate (400 mL) is stirred at room
temperature overnight. The mixture is rofary evaporated and the residue
purified by flash chromatography on silica gel, eluting with 10% ethyl acetate in
hexane. The product-containing fractions are combined and rotary evaporated




12 . . nmb)/chloroform (100 nlL) is stirred at roomtenperature for 2 hours.

The * resulting black mixture is filtered on Celite and the filtrate.
rofary evapor at ed. : The residue is purified by flash chromatography on
a short pad of silica gel, . eluting with 10% net hanol / chl or of orm

cont ai ni ng 1% anmoni um hydrOX| de. The 5 product-containing fractions are
coll ected and rotary evaporated to afford 14tert-

but oxycarbonyl - g5 Hﬁ&n"%{: wr}‘nt(e 5d :g‘&ﬂé&\:hg%dqp}ﬁ;%)ﬁg%eﬂ d‘f‘ﬁg's‘éh@‘?s Bis¥Bived in

?il()lhlygrobrom de. MeShYene ChE’HF’ﬁt (6H26k) and endugh’ hexane is added to cause |
1-t ert - but oxycapheoipitationet hylthe5-solidi 18 dfitterbd nﬁhdrmrxshbdnmm 0% enethylene -
beid i 10 g 2%!"2??"’@ afie Tt g, rory YRBoiard a8 Blocat JQE% Hom

t enper at ur e Anguntil no 51959 glpanuwhitsrsqlig 'ﬁﬁ’ﬁiﬁ"‘dﬁ%ﬁy praciritatione %‘5@9 ingd '
has -st opped (abfrattiénsrosre) , dried int hacho et piffotde 1-$erf-bbtd§dymﬁ9|wnﬂ-5°
with ether. Thenﬁﬂ%ﬂe‘f’\zi cg@é}taﬁ@[“hg§ LJ r (2)m met hanol / ether and

dried in vacuo

i mi dazol i nyl am no) be824 ix @al-tarkbuton _;-14 PIVrth pes azolgs cTa @ sglutiop of

: Exﬁrrgl eb2 Smﬁtmﬂ?wafbdhyﬁﬁhuéth%ﬁ-aﬂrdﬁedmﬂazblé a(& ng) bianzhethdaap! (&0
i hydro ro

2 et hyl - qLaém Jiiasetate (4PR b i5;asieg) RRacimronisATkon PHO) (1996.,05 O

t he sarre manﬁ’é amonwm@rmte@ 7B)i Fﬁheamve;turﬁye stirerh pbBOS far Ebeyrs, then
di hydr obr om de ﬁﬁéﬁéﬂﬁmbﬁtelmfﬁﬁ%aﬁ&!%a& f the- QOIRIshW'FHé fiitFdte 8| *dté‘ﬁ
'S used | ng&' Bz Ocia 3fhe résidue’ artmoneg tbekween water and ethyl acetate. The -
Exanpl e 3 APArEted apgd P Y
4. 7- Di net hyl - 5- crganit diayet i isy mashed) withz safudated| eamseoenjuinf whloride, deiedit ever
CH3 15 magnesium sulfate, filtered and rotary evaporated to afford pure 5-amino-1-tert-
butoxycarbonyl-4-methylbenzimidazole as an off-white solid.
- 1-tert-Butoxycarbonyl-4-methyl-5-benzimidazolviisothiocyanate. To a
solution of di-2-pyridyl thionocarbonate (DPT) (143 g) and 4-
dimethylaminopyridine (0.1 g) in CH2Cly (500 mL) is added dropwise over 30
20 minutes a solution of 5-amino-1-tert-butoxycarbonyl-4-methylbenzimidazole
(7.82 g) in CH2Clo (250 mL). The mixture is stirred for 15 minutes at room
temperature then rotary evaporated. The residue is purified by flash
chromatography on silica gel, eluting with 10% ethyl acetate/hexane to afford 1-
tert-butoxycarbonyl-4-methyl-5-benzimidazolylisothiocyanate as a white solid.
25 N-(1-terf-Butoxycarbonyl-4-methyl-5-benzimidazolyl)-N'-2-

' aminoethylthiourea. A solution of 1-tert-butoxycarbonyl-4-methyl-5-
benzimidazolylisothiocyanate (7.0 g) in CH2Ciy (600 mL) is added dropwise
over 45 minutes to ethylenediamine (8 mL) in solution in CH2Cls (200 mL). The -
mixture is stirred for 3 hours at room temperature. Ether (150 mL) is added to

30 the suspension and the mixture is stirred for 10 minutes at room temperature.
The solid is filtered. The filtrate is rotary evaporated, the residue diluted with
CH5Cio and reprecipitated with ether to afford a second crop. The combined
solids are dried overnight in vacuo to afford N-(1-ten‘-butoxycarbonyl-4-methyl-
5—benznmldazolyl)-N'-2-ammoethylth|ourea as a white solid.

35 1-tert-Butoxycarbonyl-4-methyl-5-(2-imidazolinylamino)benzimidazole. A
mixture of N-(1-tert-butoxycarbonyl-4-methyl-5-benzimidazolyl)-N'-2-
aminoethylthiourea (2.89 g) and mercuric_aceta_te (3.32 g) in methanol (200




25 R 4. 7- D nmet hyl benzi m dazol e.. A m xture of 2, 3-diam no-p-xyl ene
(5.1 &, formc acid (88% 200 nL) and 12N HCI (20 nmL) is heated to
reflux for 3 hours. - The resulting mixture is cooled to room -
terrper ature and rot ary evaporated. The

13 resi-due is diluted with water (100 51_) t hen baS|f|ed wi t h ammoni um

hydr oxi de S28 30% . The suspension |s extracted with ethyl acetate (3.
x 100 nL). ThemL)chlogefafm nd@0eml) dst stirsed alrfoom demperaisel for 13 howes.r oThe y

lelvgp%r at teﬂ Ito adsLiting Blagk mixture lds TitePed BANCEItedsTd tite Sitrate YethhO vV f rbtéd 5
me
di met hyl be%m %Tﬁgtz'ég%g% l‘ﬁiﬁiéa @ gg’ﬂ? %chg‘hgts? é #WC acf@oq‘t gg%@ ﬁoiécaagﬁled
dr opwi se concefit#ing ¥ithnl Q% inethanel/chiprgform gontaining 't ammenive hydrexide. xThe e
is : st lfsf I eproaiachdshitiinimitracibris dretclietedtdr fot ﬁ'{{@bboraﬁéﬁb affodd Qltei0t 0
a mxture o
resulting m xt Bytg&&@WiﬁQ@gﬂ% ﬁggqlﬁynﬁ?ﬂnéig éﬂ'%ﬁieebi %ﬂn}e)}""an ed
over MgS( err] and %M RZOUNVIm Zimida drobromide o a
gl Z\m dlngezh)# d?sdﬁlbtné@bgﬂéiam%@bédaz rb%‘h Mﬁﬁéthuft-s-lﬂz-‘irﬁidaﬂelmylamm i[yenznmldazole
" ni trobenzi ni da%{@%} ?‘ géc@ ?'Hlﬁgl fgﬁdﬁfgl 3 %ohétéﬂfb% tgreoremipaciding
%)) antP anglesial gcetic aarddso% simb).. Tmaermpmxe is stirred st toomeiemperatucerand
t enper ?.t ure 1 15g anélet?lrﬂthﬂ‘i”is mioRRBred. 'é%%e\%hsé@dlﬁtﬁm Nés aoaaémed%bt Wyt
partitioned beﬁﬁe%r W@?Eer'siﬂt&fﬁﬁpawas%eg @T%\‘ﬁ %58 %QHFEWF@J@F" ifom
- washed wi th samgthaneifetheroniand chiddedde,indr ivatuo  tooveaffordgnebmethyd8k@at e,
filtered and rphigaYolfyRfhe tféﬁzfrfﬁdg%%lgr h Pﬁl‘éﬂﬂgg aéa pale rose solid. -

di met hyl bepzi m dazol e“as a oarry re

4. 7-Di net h{¥ - 5- benzi m dazol yl i sot hi ocyars o a solution of di-2- _
pyri dyl thi onoSunthesistof 4-&hPB5d2-imidazéli lamﬁ bemzimidazoleddimedrébrofide;) i n
CH2CI 2 (150 nlL) is added dropw se over m nutes a sol ution of

5-am no-4, 7- di met hyl benzi ni dazet€” (0. 816 g) in nethanol (50 ni). The

m xture is stirred for 3 hours @ romterrperature then rotary
evaporated. The residue is puriNwed-m IasI‘Nﬁhronat ography on silica
gel, eluting with a gradient o< 50 ¢ -2HBr

4-ethyl-5-(2-imidazolinylamino)benzimidazole dihydrobromide is made in

the same manner as 4-methyl-5-(2-imidazolinylamino)benzimidazole

20 dihydrobromide (see Example 1) except that 2-amino-3-ethyl-4-nitroaniline is
~ used in place of 2,3-diamino-6-nitrotoluene. B

Example 3

Synthesis of 4.7-Dimethyl-5-(2-imidazolinylamino)benzimidazole sesquifu-

marate:

CH,

. \ N |
/ I——N H
< ot \) 1 1/2 C4H404

N
H &
Hy -
25 ? |
4.7-Dimethylbenzimidazole. A mixture of 2,3-diamino-p-xylene (5.1 g),
formic acid (88%, 200 mL) and 12N HCI (20 mL) is heated to reflux for 3 hours.

The resulting mixture is cooled to room temperature and rotary evaporated. The



acet at e/ hexane to afford 4, 7-di met hyI 5- benzi m dazol yl i sot hi ocyanate as a

white ¢ sol i d. ,

N- (4. 7-Di met hyl - 5- benzi m dazol yl )- N -2-am noet hyl t hi ourea. A solution of -«
, 7-di met'hyl - 5- benzi mi dazol yl i sot hi ocyanate (0.59 g) in CHerr]dJ[err] (50

30 ni)/nmethanol (5 ni) is added dropw se over 20 m.nutes-to

et hyl enedi am ne (1 in solution in9f@Herr]d[err] (150 nL). The

mxture is stirg gug Q& dﬂu%ﬁ“ﬁﬁh @}Oaltélrg(q% mL), twgélﬁéHr\Aﬂth arﬁ[ﬁ%nﬂﬁﬁ% rdi’tﬂ@de

suspension is f
afford N(4,7- dé -?-ﬁé‘\’fPﬁ‘i‘%ﬁQéﬁ gxtragted with ethyl éﬁ?mﬁﬁw 100 B’l!-r)ea-r% a

white solid. 35:omb|ned exitadts Rrewdried over(MgbOydarrbrotary evapuratedni affcraz4le

f t f
SN (ej, ql7u dlug{ ayle_qgﬂéth[xlbenzg?é:i@agélﬁ 43 yallow solid.

am noet hyl t hi our ea g@ and
cupric acet3te (0. 8@-@&&&%&&5@%@@5&2& 0 & ¢olddice, a@;@;_sp onopf 43-
14 dlmethylbenzmmfazube(ﬂ gyhie. condantratdds sutfatie dadid (Bomn) is added
t enper at ur e,
resul ting mi xt ur e | S g gé}e%dﬂiﬁg; %ag (t0e337 E}L)r%‘éenq 2 m'g%etsur eﬁ %ﬁqxture is
mi xt ure stired an additional 39 gnigutesi injthg iee bgfm:ethﬁmtmuxeqmrnela migure of
filtered on Celdrishedlige (80 Ml)aind drimbaRit hydrokide (30 mL). The resultl mixture id+=9

wi th 50% sqgi u e o)

5 i Pt ed 0 ¢ h%‘?fe‘?’xg’é S SR FREIORRE s e XLEP ISy f@d ritary
purified by fl £yaporatedto afford47-d1methyl-5-mfﬁ¢taﬁmm@aapleﬁ-°oa darktgarsoligad of
silica gel, elutinggAmirio-#i7t8in Ibenz:mldazole To a solutlon of 47-d|methyl-5-

h | / chl :
ot ool 1 <hi or SHBOREIRK BT 1 o) e aBaraT 13 8¢ Bucb I C S bon, 16 )
cont ai ni ng f ra@ndoa@mmumdpmaheeﬂ &h@) r othe mixueepisr sirced allreometempesatuse
diluted ovemlght ther! fllter®dtdh BRI’ with MéthafdwasiwBhtnd ﬁgist orHE f‘ @:

4, 7-di meth | -5-

as a yel | i o 48 a0y SeAParBiech R e sesidve, RaSitnac begesTL HAirly e

a solution of zacetaienﬂfhe,/b@n(@layen isazashiedyWithnsatir étedzamindaim ehiondeﬁdmm
(20 over magrljes[um %b)faw Fillefed"BRd Fotafy Qvé&:rgt@% Q:) fford® gﬂ%% t—%,?'— S

heated to achieye | zat
room t enper at ur mea‘ﬁ( f%??‘&t%sﬂi’q“i‘)f feddish sald- r ecryst aI lized

15 twice fZOom met ENOimetiivi:S-benzithidardlvlisothiocyanate. To a solution of d|-2-
4, 7- di met hyl - 5- gl MiflRABELAGHEE 1908 g) and 4-d|methylam|nopynd|ﬁ)§n(ﬁ'65 43z e

sesqui fumar at e.
Exanpl e 4 CH2Cl2 (150 mL) is added grppwisieovsr 30 minutes a solution of 5-amino-4,7-

1. 4- Di net hyl - 5-didethylskaziridaygblen(OB1eogyini metdancl (SOIKEY : The mixture is stirred for
: 3 hours at room temperature, then rotary evaporated. The residue is purified by
25 flash chromatography on silica gel, eluting with a éradient of 50% to 80% ethyl
acetate/hexane to afford 4,7-dimethyl-5-benzimidazolylisothiocyanate as a white
solid.

N-(4.7-Dimethyl-5-benzimidazolyl)-N'-2-aminoethylthiourea. A solution of
4,7-dimethyl-s-benzimidazolylfsothidcyan_ate (0.59 g) in CHClr (50
30 mL)Ymethanol (5 mL) is added dropwise over 20 minutes to ethylenediamine (1
mL) in solution in CH2Cl (150 mL). The mixture is stirred for 2 hours at room
temperature. The resulting suspension is filtered and the solid is dried
overnight in vacuo to afford N-(4,7-dimethyl-5-benzimidazolyl)-N'-2-

aminoethylthiourea as a white solid.
35 4 7-Dimethyl-5-{2-imidazolinvlamino)benzimidazole sesquifumarate. A
mixture of N-(4,7-dimethyl-5-benzimidazoly!)-N'-2-aminoethylthiourea (0.77 g)
and cupric acetate (0.81 g) in methanol (100 mL) is stirred at 65-70°C for 40




[err] : 20 24D|n|tr03rrethyl formanilide.

"~ To a'solution of 2, 4-dinitro-3- methylaniline (2
g) in formc acid (99% 10 nlL) heated at 55[err]C, is added = - .
dropwi se acetic anhydride (2.5 m.), over 15 minutes. The mixture is stirred
for 1 hour at 55[err] C then cooled to room
tenperature and rotary evaporated. The 14 residue is

ggl urd re:ie\éw E) Ceremnghteacqtretmu&ér%?s Hebled @SREM twparaﬁacteu NaHekH b i Bdded and
um sul f at e .an s

purified by the FESGRting Miture is Stifr Ifﬁghaéﬁﬁj@ é ﬂﬁgpeé?ﬁifg aﬂ Vﬁ'[nkﬁ)re

chloroform to |siactdsﬁed2tozp¥'ﬂ?31w1thdl\8Hﬁ§ban9 filtered on Celite. The filtrate is basified to

formanilide aspyaghvitie 5994 e&ilum h droxide and rotary evaporated The syrupy residue is

N, 3-Di net h

for ITB.I‘]:TFI d)é (1459561“’% @@t@%ﬁ@f’ﬁb@ ?4.(5 licflge%ﬁ}& %%u]?*ﬁg&w)ﬁash.
bor ane- di net hylchromatography on a sbort padf |Qﬂe5tijgarpge|x eluting first. withe 10%
m xt grtehl S reL'MﬁQnélﬁh]&d‘&H{ Scoﬁtgﬁfhﬁ()@' 4 idmmonium hydroxide, then 3061
e A A

- W t h concent r atcootaiting drattions iaeel collected and rotary evaporated. Therresidus is diluted
hour, dil uygd %M\Nﬁ&“{'@ﬂﬂ.& ér@l B]:leé@td foéﬁm Nﬁﬁ&hﬁtﬁ -mT Bﬁzohnylammﬂ:

15 solid resi

Wi CbbacHebidarae ds B yRIoWSSYSaTE. A imarele Sul s bbtaibes By edhang
t he organic a solaljan of 4 7ddmm!hyh&9(2-ivmdaadlnyiamm)bemmmejaznte inotethano! (20

evaporated. Th
gol - eluting w %ﬁfgﬂ;{ﬁﬁ@ agid (9218 )] CthdMiddrd 3 nehled 15ENEAP ByluBiRzAtdr, °2
N, 3. di et hyl - 2 theqy ,cgp[edotgnqqqm,éerggergﬁ.urgf a%pr@gmltate is filtered and recrystallized

l(;l: 3;tE)i met hlyl& 2 twicli nfrormofmetianblivelier g@( afford W4, 7-aimethybS-R2-ihhidezdlinytaimide)-
initroaniline AF%F 99% 10 nL)/chloroform (4 nL)
heated to ‘e}'rﬁrd?%?l'er};esgggh@aga(i%pw se, acetic anhydride (1 nL), in two

portions at 1 hour Example 4
' - Synthesis of 1 4—D|meth I-5- 2-imidazolinylamino)benzimidazole -HOAc:
| Hy

N N H

€ ) Hoac
l?l .

CHs; _

20 2.4-Dinitro-3-methyl-formanilide. To a solution of 2,4-dinitro-3-

methylariiline (2 g) in formic acid (99%, 10 mL) heated at 55°C, is added
dropwise acetic anhydride (2.5 mL), over 15 minutes. The mixture is stirred for

1 hour at 55°C then cooled to-room temperature and rotary evaporated. The
residue is diluted with ethyl acetate (100 mL), washed with saturated NaHCOg3,

25 dried over magnesium sulfate and rotary evaporated. The residue is purified by
flash chromatography, eluting with chloroform, to afford 2,4-dinitro-3-methyl-
formanilide as a white solid. | ' |
N.3-Dimethyl-2 4-dinitroaniline. To a solution of 2 4-dinitro-3-methyl-
formanilide (1.15 g) in dry tetrahydrofuran (40 mL) is added borane-dimethyl

30 sulfide complex (1.21 mL). The mixture is refluxed for 2 hours, then cooled in

an ice bath; methanol (30 mL) is added and the stirring is maintained for 1 hour

at 0°C. The mixture is acidified to pH=2 with concentrated HCI and heated to.
reflux for 1 hour, diluted with methanol (70 mL) and rotary evaporated The



i ntervals. ‘The m xture is stirred for 5 hours at 55[err]C, then cooled to
room 190 terrperature, poured into LN NaOH (50 nL) and basified to pH=12

wi th conc. NaOH. The m xture - is extracted with methyl ene chloride, and
t he organic | ayer is dried over magnesium sulfate and rotary ,
evaporated. The residue is purified ~ by flash chromat ography, eluting
with chloroform to afford N 3-di nmet hyl -2, 45 dinitroformanilide as a

white solid. 15 -di.me f I

of N, 3-di net hy|s°5d4'es'd”e '5d| F??’b‘feéfr\l F%m%‘?'dﬁ% “ﬂﬁ"gah %Q%%g%gqﬁﬂ%&w&n
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layer is extracted 4yBipfRtids it oARENGN OrTSIR sERRioﬁOGFOMB’-dm?éthﬂ@hS

S ot am o\ iSRG GA5.0) Plorai 75810856, 20/ENARBIAT d fudelich o
5- Ami no- 1, 4- di a8°By liv @ddedi @I’apwisa atetic gnbpdiida (bmk), 4n dwanpertions @t 2Bour

di met hy! f or mn';hﬂe‘i‘@aléo FHe %lxi ezﬂé‘ ﬁﬂec{ & Qtﬁodr§ 51955@ fren’ €418 tbOfaoh 5

hour s.

NaOH and exXr aggmeraturree Rlﬂsufﬁd é‘i‘tﬂ ﬂ“ M\Qg&’ ea'bq 515%?886@}’5 ﬁsw&blc@d"c
over magnesi um Naﬂ)Hat'Ehamktum srgxtracted witly medydemel chiorigdef end the organic layer

5-am no-1, 4-di

1, 4- Di net hyl - 5- en2| %zﬂ% | so hﬁug::fa%%? rotary evag e d The re51due ISZIPUHE)Ed
pyridyl thi onodd HasRchrematogragl)y. Slding Witheegn Phﬂﬁdn :? "'Eﬁh&')' 1
met hyl ene chl ordifitrofctthanilide as acdie sdlidpwi se over 30 m nutes, a solution of

S anjgno- 1 4 CE,H*B ng%, g};&g ﬂgoiprg%ﬁ%eﬁgio h%&f@ﬂmbﬁﬂﬁa.amémgﬂmwo

mL The
r o% ary evapor at@altrotwamhde (Q-44ia) e methangl; (BP saL¥sthyl ﬁ a&lﬁb gﬂ?d on

silica gel, el alm:umidm-éé}%ﬁt(hn%sg’s edrit embronium, fotmataf(fOcE:ﬁg) and the

1, 4-di net hyI 5-henzin d c _ k

16 H‘“ﬁ%&t%‘%‘#ﬂ’?%@aﬁﬁ%ﬁ t%ﬁ?%a en2| m Az (‘)"f A %_@&ereg on
sol uti on of CenteAanmemn%mhmfrma@p&ﬂyl a@d)ﬁmﬁ Gltate ds éot@mevwaram

met hyl ene iy or YRE réstfue is partitioned between methylene chloride and water. The aqueous

layer is extracted 4 times with'm'ethylene chloride. The combined extracts are
dried over magnesium sulfate and rotary evaporated to afford 2, 4-d|amlno-N 3-
dimethylformanilide as a brown solid. : :
5-Amino-1,4-dimeth Ibenzimidazole. A suspension of 2,4-diamino-N,3-
25 dimethylformanilide (0.24 g) in 2N HC! (10 mL) is heated to reflux for 1.5 hours.
The mixture is diluted with water (50 mL), basified with 1N NaOH and extracted
with ethyl acetate. The organic layer is dried over magnesium sulfate and rotary
evaporated to afford 5-amino-1,4-dimethylbenzimidazole.
1,4-Dimethvl-5-benzimidazolylisothiocyanate. To a solution of di-2- . _
30 pyridyl thionocarbonate (454 " mg) and 4-dimethylaminopyridine (0.01 g) in
methylene chioride (40 mL) is added dropwise over 30 minutes, a solution of 5-
amino-1,4-dimethylbenzimidazole (176 mg) in methylene chloride (20 mL). The
mixture is stirred for 3 hours at room temperature, then rotary evaporated. The
residue is purified by flash chromatography on silica gel, eluting with 50% ethyl
35 acetate/hexane, to afford 1,4-dimethyl-5-benzimidazolylisothiocyanate as a
white solid.




m) is added dropwi se over 20 nminutes to ethyl enedianine (0.35 nL) in

sol ution in methylene chloride (100 nm.). The nmixture is stirred for 1
hour at room- 5 tenperature, then rotary evaporated. The residue is -

di ssol ved in net hanol (70 . mL), nercuric acetate (395 ny) is added, and
the mxture is stirred at- room tenperature for.2 hours. The resulting
bl ack suspension is filtered on Celite . 184 th nmet hanol wash of the

solids. The filtrateqisSpiphilis 4R %Iﬁ&]lﬁrﬁﬂgt)btehﬁ':midazolé-MeA SoRMbh fdred
by flash chromat ography x 70 .

met hanol / chl or of I=n-hengmidagolybisothinsyanate (8 "ﬂé"ethﬂﬁ“%FBM’éjﬁ (40
‘cont aj ni ng fracmmr@ada@d dropwise Bver 2D mirutes/tocathylenedianine(Q/8%mL) in solution
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(21 3-Dinitro- 21 ]Ei'nl.()r nierturit) acetate! (398) nyy) | i6 Laddedpaind th@SMixtdre issstirred atddard
ropwi se to A n
Thepl nt er nal te%@é%tau&rrg oggﬁb&% 6-{,@9‘393 r%blé{&ﬂ%us@@n?iﬁgqg ﬁgﬂgﬁﬁhtean
i ce/ sodi um chl oMithemstiignol N%ﬁheﬂfoV\%GPRqsceTbatfﬂtfatﬁl b?t[ﬂ*@'yo?véﬂ.%? %8
acid 20 (30 nlyesidge fisrpurifieduby fidsh ervbsialctiapty onssmddejhldenmlwgswnhow%e |
erm to rooff *ethaftlhba SR or bR b iﬁéééﬁ%t i B
hours, the mi xt geetaining fractnmammmmqanaf@awwfﬁ do w%ﬁ&-@mﬁtavlﬁ-
extracted wi th pehhid=28RnyAamiid)Béndifidazole- HQAQO mL). The conbi ned extracts

are dried over magnesiumsul fate, filter nd rotary evaporated. The
crude product is purified by flash chro y on silica gel,

el uting with 5%Synthasisiobl-Suc yintidazplinytami imidazole:
fluorotol uene as a pale yeIIow SO|Id c

4- Fl uor o- 7- et hyl benzi m dazol e. A suspengidn of 2, 3-di et hyl -

NH um on- car bon (10% 150
fNhux for 2.5 hours. The

fluorotoluene (1.g), iron powder (1.9
30 mg) in formc acid (99% 25 nl)
resul ting mxture is filtered ' i th nmet hanol wash of
the solids. The filtrate is rot ry epapor at ed and the residue
partitioned1lget\/veen water and ethyl H F

2 3-Dinitro-4-fluorotoluene. Fuming sulfuric acid (180 mlL) is

added dropwise to 4-fluoro-2-nitrotoluene (50.21 g) under an argon atmosphere.

The internal temperature of the mixture is maintained at 0-5°C using an

ice/sodium chloride bath. - A preformed (ice bath) mixture of fuming nitric acid

20 (30 mL) and fuming sulfuric acid (90 mL) is added dropwise to the previous

“solution over three hours. The reaction is then allowed to warm to room

temperature. After stirring at room temperature for two hours, the mixture is

poured slowly into ice and the products are extracted with methylene chloride (4

x 500 mL). The combined extracts are dried over magnesium sulfate, filtered

25 and rotary evaporated. The crude product is purified by flash chromatography

" on silica gel, eluting with 5% ethyl acetate/hexane to afford 2,3-dinitro-4-
fluorotoluene as a pale yellow solid.

4-Fluoro-7-methylbenzimidazole. =~ A suspension of 2,3-dimethyl-4-

fluorotoluene (1 g), iron powder (1.95 g) and palladium-on-carbon (10%, 150

30 mg) in formic acid (99%, 25 mL) is heated to reflux for 2.5 hours. The resulting

mixture is filtered through Celite, with methanol wash of the solids. The filtrate

is rotary evaporated and the residue partitioned between water and ethyl




17 acetate. The organic layer is dried over magnesi um sul fate,
filtered and rotary evaporated to afford

4-fl uoro-7-nmet hyl benzi m dazol e as an off-white solid. -
7-Fl uor o- 4- et hyl - 5-ni t robenzi m dazole. To a cold (ice bath) solution of
4-fl uoro-7-net hyl benzi m dazole (734 ng) in concentrated sulfuric acid (10

nm) 5 is added dropw se concentrated nltrlg aC|d (0.22 nmL) over 1 hour.

The m xture S stlrred an addi ti onal mnutes in the ice bath, then
poured in a mi xBEP@iSF The organigdayar is dsied qyerMmagasaiunhsiifate: filteyed ard detanpo
nmL). The resul f engparatddtoeafiord 4-fluorosTt-mathyiserzirhitiazdle s aactiwehite sk

extract is dried oveg, flobenzimidaZotd: t?&%dcﬁaﬂlc'é%ﬁysolutlo%g fe

evaporated to afford zi mdazo
yel | ow sol i d. 4-ﬂuoro-7-methylbenznmndazole (734 mg) in concentrated sulfuric acid (10 mL)

1-tert - But 0x§ calsadded drdpwiss eodcdrtidied niiridatidq022zmh) 6werol hour. AThe mixture

orart. | gﬂt of 73 Lﬁi’?%d) afl éb&ﬁtt%a'l 551@%.8933 i 4Hd %?%%}r? tﬁQn %?g e%ng 3 ixture, of

4- di met hyl am nosgnshs rvée( mL endgnwomnmm )('ﬂa@reﬁ;}tlngsmmreﬁ%d
at room t enper aeprected ewitth Bihyl dbstattd THeXleitracti is diddiiover itigplesiuat salfgtel he

osidue puri 11 efiyled Lap RofSR) UEDRRGPRY afford 7T i niBshi bl

but oxycar bot§| - psf RAJe yelowsokigl - 5- ni t r obenzi ni dazol e as an of f-white
solid. _ 1-tert-Buto carbonvl-'i-ﬂuoro-4-meth 1-5-nitrobenzimidazole.

ot on ot 1. 1 SRS R iy PR BTy ARABIS 5. ) ﬁrt&i‘z%ft@-
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AP AR %Oifﬂrvo?vamateder 1o pesidupr it by hesH ehromatography

evapor at ed and bhe sﬂ dged, peluting i evitad 1096 wethyl acetateftezanentd eaffortd 1-tert-

t at Th
and rotary ivSL%?EE’Qﬁé@ﬁ&"’F'Z‘S%‘SC’P%“SUr ?‘?‘95*’%?‘%*”’??*""%% i 8@%&% e i
on silica gel, eluti=gWl (U8 P : 0 a
5-amino-1-tert- solutxonboft Myﬂ&dmwy:hrbbn&l-wmummmthyll&ammrbbemzimidﬂzelaa$0 76

yel l ow oi | .
1-tert - But oxvca o tl? P?l 8100 21L%eth | aqgt%er,'(go m'E])a's ?dcfe lald(')l'(':T/-é)r?a erbon

To a sol ution of1 q’f" 9 1,9} Rag |aremPBlBE #a{Q6§Hgpodh ﬁ«gtharmlmsﬂre%ﬂ at room
di met hyl ami nopy temipeatdre. 5t §)hduts, nﬂiethl@éredCdSH @dlitts wiftD thethand! swastiofl the

5. i no- 1-t er 3@°F%£ %, Bife 42 pPfioy svaporated an the sesidve patiionse betwesng
g) in nethyl ene V@ieband@tbyﬂcmﬂ_yte The orpanigrlayer is drleidsomnmawswm rsydiate, -
t enper at ur e250r fikefut/aRd FOaFy &PAptrited BN Alstsbie i¥PRrified byliash chromatography
on silica gel, eluting with 25% ethyl acetate/hexane to afford 5-amino-1-tert-
butoxycarbonyl-7-fluoro-4-methylbenzimidazole as a yellow oil.
1-tert-Butoxycarbonyl-7-fluoro-4-methyl-5-benzimidazolylisothiocyanate.
To a solution of di-2-pyridyl thionocarbonate (0.383 mg) and 4-
30 dimethylaminopyridine (0.01 g) in methylene chloride (100 mlL) is added
dropwise over 30 minutes a solution of 5-amino-1-tfert-butoxycarbonyl-7-fluoro-
4-methylbenzimidazole (0.409 g) in methylene chloride (70 mL). The mixture
is stirred at room temperature for 3 hours then rotary evaporated. The residue
‘is purified by flash chromatography on silica gel, eluting with 10% ethyl
35 acetate/hexane to afford 1-tert-butoxycarbonyl-7-fluoro-4-methyl-5-
benzimidazolylisothiocyanate as a white solid.




Is purified 'by flash chromat ography on silica gel, eluting with 10% et hyl

35 atet at e/ hexane to afford 1

-tert-butoxycarbonyl -7-fl uoro-4-net hyl - 5- .
benzi m dazol yl i sot hi ocyanate as a white solid.
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ef fecti ve ampuntmid mlamna)mtrmdaqua@smleuellmspbd.md suf fici ent

to significantl giens p05|t|ve nodi fication in the condltlon to be 25
e oLy b Bl Sk e
and ef f ect f3fe andueffeativet amounbjoé@a subjest wothpound, \aar @ phaﬂnacbatleajlg-
and physical  acceptable salt thereof, and a pharmaceutically-acceptable carrier. As used
herein, "safe and effective amount" means an amount of the subject compound
sufficient to significantly induce a positive modification in the condition to be
25 treated, but low enough to avoid serious side effects (at a reasonable
benefit/risk ratio), within the scope of sound medical judgement. A safe and
effective amount of the subject compound will vary with the age and physical
condition of the patient being treated, the severity of the condition, the duration
of the treatment, the nature of concurrent therapy, the particular
30 pharmaceutically-acceptable carrier utilized, and like factors within the
- knowledge and expertise of the éttending physician.

Compositions of the subject invention preferably comprise from about
0.0001% to about 99% by weight of the subject compound, more preferably from
about 0.01% to about 90%; also preferably from about 10% to about 50%, also
35 preferably from about 5% to about 10%, also preferably from about 1% to about

5%, and also preferably from about 0.1% to about 1%.




condi tion of the patient being treated, the severity of the condition, the

dur ati oh of the treatnent, the nature of concurrent therapy, the
particular 30 pharmaceuticall y-accept able carrier utilized, and |ike -
factors within the know edge and expertise of the attendi ng physician.

Conposi tions of the subject invention preferably conprise from about
0.0001 %to about 99% by wei ght of the subjegt conpound, nore preferably
from about 0.01 %to about 90% also préeferably from_ about 10%to

about 50% , alsp 35 !MpAdditieantoy the subiaslogemBoNAcD WisoERMReYlions &b the subjesh| v
from about 1 % Inveattorut contain5% armbesutivaity-acedptabier ocarmibout OTHSO térm

about . 1% "qt}]armac%utlcatlIy-acceb@b?ed%H’Hié?n L x%éé% EHH& AL e2RUPEHGr idfFe

conposi tions of |'ON
phar nmaceut i cal | 90@5@@]9@51!15 orchigyid &jler d:luem%or gggaﬁsulatlng substances which are
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wnicn are. 5 o el Vb, PedEndl ot Riipetont G- batho ity B Bl o
term "conpati bl bemg commingledwith g subject-rompoundagnd with (ﬂﬂéﬁft in %rnami@r
conposi tion aresgepabbe there is rieeiimeractioni Whlchd wadld ﬁmtsmtauyct-emqnéld

and with each o u th r

whi ch woul d subéﬁgﬁ?aéﬁl‘f ?)a'n%?]tﬁ?éyt Rt thé gg]%&ﬁﬂi‘cé‘h%f’?&aﬁdnﬁd r]‘(i;\% %g'l"é
conposi t i on1@ndBhagnacsusicaliyrasceptablst camiers must, ohaewisee bei @fasumc@atlyzmlam e
carriers nust, i é@uffn'é%rf?lfj léwftkaeit)e'?é 'ré(ndﬁrgﬁem suitaBl¥ fdrYadMiflistration to
suff|C|entIon tOXIC r emsydla for admnistration to

t he human or mgr ?n??(l%? rﬁi"?’?@&?'@ trea Sone exanples of
subst ances whu ch cannge\/exwptdsaoﬁauwancesl Which can serve @sapharmateutieally- or
conponent s t her getertaBleSiHiRes o dhentseRt ardls eséé\ aé‘lﬁ&é“s‘éc bRBse

st ar ches, j',lgh as.corn starch an otato starch

derivati ves'° suBRd S4CESE: SIATERESH SUER@SIKAM Stareh, Pﬂé é’ot%f’ fﬁ%m@eﬁllﬂs%ea"daﬁﬂ
met hyl cel detivativespsweteas dodiuaogearbotymethyllceflulgse sethyl; cellalose, amd méthyl

lubri cants, Sucﬁflﬁﬁos? po@&&%rd ﬁaaﬁééﬁtﬁnﬂlaﬂa%ﬁflh“%lét %an@t@m&ﬁm

sul fate; vegetab %hi% esarre
oil, olive-oil, Stesfig Qﬁ'q’ amcmagnewmmeaw%n%?'mé@ sul w¥hastahle pilggsuch as
propyl ene gl yCObeamhtycueraou@nseed it} ebsam@milj blive oincbrpaily andh pilesfeheobroma:

20 polyols such as propylene glycol, glycerine, sorbitol, mannitol, and polyethylene
glycol; alginic acid; emulsifiers, such as the Tweens®; wetting agents, such
sodium lauryl sulfate; coloring agents; flavoring agents; tableting agents,
stabilizers; antioxidants; preservatives; pyrogen-free water, isotonic saline; and
phosphate buffer solutions.

25 The choice of a pharmaceutically-acceptable carrier to be used in
conjunction with the subject compound is baslcally determined by the way the.
compound is to be administered.

If the subject compound is to be injected, the preferred pharmaceutically-
acceptable carrier is sterile, physiological saline, with blood-compatible -

30 suspending agent, the pH of which has been adjusted to about 7.4.

The preferred mode of administering the subject compounds is perorally.
The preferred unit dosage. form is therefore tablets, capsules, lozenges,
chewable tablets, and the like. Such unit dosage forms comprise a safe and
effective. amount of the subject compound, which is preferably from about 0.01

35 mg to about 200 mg, more preferably from about 0.1 mg to about 50 mg, more
preferably still from about 0.5 mg to about 25 mg, also preferably from about
1 mg to about 10 mg. Thé'pharmaceutically-acceptable carrier suitable for the



glycol; alginic acid, emul si fi ers, such as the Tweens; wetting agents, such
sodiuntlauryl sulfate; coloring agents; flavoring agents; tableting agents,
stabilizers; antioxidants; preservatives; pyrogen-free water; isotonic -

saline; and - phosphat e buffer solutions. 25 ' The choice of a
pharmaceutical | y-acceptable carrier to be used in conjunction with the
subj ect corrpound i s basically deternined by2% he way the conpound is to

be ?dm n Id st ﬁr ecbrepartatlon of unit dbEaQ&fbrmUbbreﬁéromlﬁﬂﬁﬁmdtraﬁoﬁ arebweli-Rh&Wh aslthet he

preferred pharnpeeu Y3
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phar maceut i cal Iflavateg Rogptse selsh [E@seaspegrmebs iny' menthol, peppermint, and fruit

20 pr @par iavers, Gire tusetulcé@ Atsffor BRewableRablats?! casgmles wp"eény%rﬁ;sﬁse -
wel | -known in tJ}‘ee

phar maceuti cal I'y~ coor{*pﬂ&rﬁlt 30“ %@%@ﬁ@gs%% Wwét ei.l“%eﬁ?%c 'g'i'lcﬁlr Larier
cal ci um-car bon&ospansits depands oatsecondary eansidaralions like dasteandst; @ndushale;

bi nder s such asstabintycWhidhera!ridt ciithl 3819 @ FRiposes ofithé BUBRERTH BN BrkPean

starch, al gini n rooscarnel o ricants such ‘as magnesi um
stearate, stear %eggflgngﬁﬁq%ggersgnléﬁﬁdsm MRANas silicon dioxide can
be used to1Snprove fReraralhaccampasitionsi calsof inclideowliguid i sdlutians, Camulsiogs,

Y L
peppernint, and® ‘fa[ﬁ ratipri ?f%?m%ﬂs‘g'%ﬁérﬁlw @f’lﬂy‘ﬁh "‘Fc?rrt cﬁE%BﬂB‘d oral

t abl et s. Caps ul rmmpqqmcmsl preferably comprise frompabout0.001% te @bodt $%! ofethé subject

di scl osed abov a r e ds

secondary nsi at | ohshﬁ%% fé?'%bl? H’hf about OPQ?'F% gbau{jngg‘% me ch

are not cri |C&H°"?R9“9£"!tﬁs° GFB'!%%@"OWTFH% %lwpesmwalmﬁn@ﬁusamst%ﬁ include
ethanol, glycerol, propylene glycol, polyethylene glycol, liquid sucrose, sorbitol

and water. For a suspension, typical suspending agents include methyl
cellulose, sodium carboxymethyl cellulose, Avicel® RC-591, tragacanth and
sodium alginate; typical wetting agents include lecithin and polysorbate 80, and
25 typical preservatives include methyl paraben and sodium benzoate. Peroral
liquid compositions may also contain one or more -components such as
sweeteners, flavoring agents and colorants disclosed above. '
Other compositions useful for attaining systemic delivery of the subject
compounds include sublingual and buccal dosage forms. Such compositions
30 typically comprise one or more of soluble filler substances such as sucrose,
' sorbitol and mannitol; and binders such as acacia, microcrystalline cellulose,
| carboxymethyl cellulose and hydroxypropyl methyl cellulose.  Glidants,
lubricants, sweeteners, colorants, antioxidants and flavoring agents disclosed
above may also be included. ~ -
< A preferred mode of administerin'g the subject compounds is topically to
the site where activity is desired: intranasal doses for nasal decongestion,



~be readily nade by a person skilled in the art. 15 Per or al
conpositions also include Iliquid solutions, emulsions,

suspensions, and the |ike. The pharmaceutical |l y-acceptable carriers

. suitable for preparation of such conpositions are well known in the
art. Such liquid oral conpositions preferably conprise from about
0.001% to about 5% of the subject conpound, nore preferably from
about 0.01% to- about 0.5% Typical 20 cpm)onents of carriers for syrups,

elixirs, emulsjon ng suspensi ons i ncl
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systenic del i vifeferably from ahout 0;01% to% ‘1'1'-31 cRMmPetitiens gl g‘ﬁﬁ"y
buccal dosage iholude. sdfacand @effeoctive iamuountd oftgmser&lah\yes;chhl as bnmalknnm e

of soluble fi 'érﬂénéé*Qﬁ& WifriePosHt Butfets §H§r|5 I%§§hosFli!atF5£fJ)ééé?étea{Hﬁng§f?m

and bi nders suc

cel | ul ose :Qnd rﬁ?ﬁﬁ"&ﬂ'&/?h'ﬁ@??ry?méé!q%’*%ﬂé as(gchgm &cid; aromatig, @ 'é‘ﬁt s,

sweet eners, coard aelds, andtbasesdto agijustchél pMoof thipsegeqtisous compositions as
above may al s igncl uded. 35 - A preferred node of adm nistering

t he subj ect corrpounds i's topical lég the site where activity is
desired: intranasalPreferesd feom nsde@forthessubjgct invention include ‘aqueous

2_1 ' nha'éﬁl@t&rfsors@%bh%ns e%ﬁddaﬁﬁ $ ciiﬁib B shfy il leffective
di sorders er.o

watiek
Pr ot or  ed BonLPYit-H1o8 spoReL EeTPuY niHGied R Eiasiiln lif Binielinnatation
sol utions corrrildrethmy'aaoeaf Suammnﬂsdtdnsepmmmy mmarlsenlﬂqmtabs’@ﬁ&h%dto 5
i ntended for téHHLﬁ%O% 'Hfraa@ﬁﬁﬁbt éééﬁ‘f:abﬁarﬁibké"bref WW&M |1%1$o about
pref er abl'y e20%. °8hen tszgmpos&n Ions are typlca%/ con?ameg in a %%gtfamer Wi aﬁgched
conmpound, nor
atomizing means. Such compositions also typically include propeliants such as
‘20 chioroflucrocarbons 12/11 and 12/114; solvents such as water, glycerol and
ethanol; stabilizers such as ascorbic acid, sodium metabisulfite; preservatives
such as cetylpyridinium chloride and benzalkonium chloride; tonicity adjustors
such as sodium chloride; and flavoring agents such as sodium saccharin.
Preferred compositions of the subject invention include aqueous
25 solutions comprising a safe and effective amount of a subject compound
intended for topical intraocular administration. Such compositions preferably
comprise from about 0.0001% to about 5% of a subject compound, more
preferably from about 0.01% to about 0.5%. Such compositions also typically
include one or more of preservatives, such as benzalkonium chloride,
30 thimerosal, phenylmercuric acetate; vehicles, such as poloxamers, modified
celluloses, povidone and purified water; tonicity adjustors, such as sodium
chioride, mannitol and glycerin; buffers such as acetate, citrate, phosphate and
borate; antioxidants such as sodium metabisulfite, butylated hydroxy toluene
and acetyl cysteine; acids and bases may be used to adjust the pH of these
35 formulations as needed.
Preferred compositions of the subject invention include solids, such as

tablets and capsules, and liquids, such as solutions, suspensions and



preferably fromabout 0.01%to about 0.5% Such conpositions also typically
i ncl udé safe and effective anmounts of preservatives, such as benzal koni um
chloride and thinerosal; buffers such as phosphate and acetate; tonicity «
agents 10 such as sodiumchloride; antioxidants such . as ascorbic acid,
aromatic agents; and aci ds and bases 55) adj ust the pH of these
agqueous conpositions as needed.’ Preferred conpositions of
the subject i n\mmlsmny(pnéfatﬁblyiq-usolﬂsgelatm capsales),i comprising pesate amd effectivedr y
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benzal koni um ch or|
and flavoring a3 §osage fagn%dmrgaussmm.mm are not limited tqy @R (OF dpore of

conposi ti ong ofcdlintoseubietate lpnmateorpolmhyld@etwmmlaw hydroxigropyt methyl

t end d
ForPtopt o i nrsRR g, oA TRllos ey 2R e R aigE RS ang shpjiad °"°
conpri se from about ©ompositions ©f dhe stbsad Uweatl@umaarc@pt mﬁ}ldenﬁthéf drug
preferably froragives! Noriffting é&%ﬁle&oﬁ&ﬂ: Sittiles WARPShAY a@mcawafemmmi ly

i ncl ude one or r.e  of reﬁervatl ?y h "as benz | k um.chl i d 6%8
“thinerosal , pheﬁ% Uf) apd. ‘?)ﬁﬂ'l‘g‘?s@g W%QPE’E re%B Ped
cel | ul oses 15:)ovdrdlgra;:tarad pnlass‘icaidanhhis@amlnesne(g ;tehlerphegiramise fmabw oy um
chloride, mnn'fo‘%b&ﬁﬁrﬂ%%ﬁ*'ﬁbge Q’E}f @Enﬁ Vdramirfe PSR o8t 16 hig Bidbout 50 mg

phosphat e and bor at ant I ox such as nmet abi'sul fi
butyl ated hydr oR§ B0%&ichrise ating Antiust AIAINGSy & i%gefﬁgﬁl'l?s " AN A 8 t%he
used to adjust aboutH0 mg deMeS&rafadlnmer| abwut 8ang pedddse to about 10 mg per

Preferred conp aa{ aﬁdoctdeu}r& n?suc V@ﬁ@opar 'd&%é%eas&t"ﬂé r?%sh

tablets andzocapg)lcjpectorants eg., gualfenesm from aboutu %68 rl]f?g toS gggutrﬁ 0 mg per dose
antitussives, e.g., dextromethorphan from about 5 mg to about 30 mg per dose;
and analgesics, e.g., ibuprofen from about 100 mg to about 800 mg per dose,
and acetaminophen from about 80 mg to about 1000 mg per dose; ocular drug
actives: acetylcholinesterase. inhibitors, e.g., echothiophate from about 0.03%

25 to about 0.25% in topical solution; and gastrointestinal actives: antidiarrheals,
e.g., loperamide from about 0.1 mg to about 1.0 mg per dose, and bismuth
- subsalicylate from about 25 mg to about 300 mg per dose. '
Methods : -

Another aspect of the subject invention involves methods for preventing

30 or treating nasal congestion by administering a safe and effective amount of a
subject compound to a human or lower animal experiencing or at risk of
experiencing nasal congestion. Such nasal congestion may be associated with -
human diseases or disorders which include, but are not limited to, seasonal
allergic rhinitis, acute upper respiratory viral infections, sinusitis, perennial

35 rhinitis, and vasomotor rhinitis. Each administration of a dose of the subject
compound preferably administers a dose within the range of from about
0.001 mg/kg to about 10 mg/kg of a compound, more preferably from about



- 22 enul sions (preferably in soft gelatin capsules), conprising a safe

and effective anount of a subject conpound intended for topical

adm nistration to the gastrointestinal tract by peroral

adm ni stration. Such conpositions preferably conprise fromabout 0.01
ng to about 100 ng per dose, nore preferably from 5 about 0.1 ng to about
5 ng per dose. Such conpositions can be coated by conventi onal

met hods, typically with pH or tine-depende®3 coatings, such that t he

G €t oo et randcoAg e sorsten i mla 07 408y O SHEL )
desired acti on.SI 'lhsﬁ(gt Sﬁ%@%‘o@%ﬁt"#@&iﬂ@ dtffb'f:eg[qsﬁsiiﬁﬂ %fag'gggﬁhedfr@qﬂggcy o
limted to, on@dgpinistsationfof 13 subjsict .dompoundeacaardingt tealthe subject invention is
gg'hylv' Qg: acet gtwemﬁmﬁmhegb@ﬁmxarabagi siagigmsehgauyéén&eldru#e?éaywanhaba&t&
Corr%osi ti oné o% ?'ﬁggﬁg}’éﬂﬁ??‘m?éﬁﬁ"xm ‘S‘Zﬁqscﬁrﬁ:l +'9q‘i‘?f&qi?ﬁj€r%?ﬁ8rp' gfermgd
actives. Non- | ifer treating-gtheprespiratoryiconditions, such asi atitismagdiaccoughy QQPRtand i n
t he subj egistngarposi ti ons, and typi cal dosage amounts of them include:

respiratory 15 drug_agtives. classical antihistamnes, e.g. )

chl or pheni rani ne f r%‘r\ogﬁ&ﬁs"fc‘r@?ﬁ‘e _s'_"%ﬁF?é'B‘(ﬁWmﬂ 'ﬂﬁg‘ﬁﬁ "1?6’8‘?—5!5 fas ppreventing
di phenhydr ani ner tresfingiglaucora by administering Z0safg and effectivecamaunt rof s subsjedtng
dose. 1 or at ad onpeund e Alidh 1 "é{”@ﬁ‘a‘ﬁ@‘*'ée"?%%gi“ st rigkoer xfiehing?
cetirizine f roﬁﬁ%Bma' SEﬁé1 ﬁ(gfnq%ﬁéﬁ“qbogﬁcfiﬁsel@f f?fﬁ 'erg'(&@)p%d preferably
expect orant s, administersafdese withiri thennanbe of frbad aboutt @04 f808bow 10ahgmase;
anti tussives. gf 8 comfbRisht B preRlian! ffb BRat .09 WWAEQ £t o
Soss LA bk ke M e ek o8 L Che P
ng per dose, o] : tiog@ t 8.1dpg/Mg. 10duraeguidsr
doa e; hpculh 5 dadministrationcof swohzdcseetiy bﬁéféhéﬂ.eslgﬁ(ryﬁé@étd&?!d@id;dﬁﬁﬁilstrtﬁﬁ& of a g
echot hi ophat e §nemuabiod .t out, . .0 topic ion:_an
gastrointesti ngll’ﬂact | veéc:’&:'a#\)? F/%J‘ﬁ'g'rnﬁh@aﬁ%, éﬁbjgct '§Y _tfoq EB@'FZ?FF@@ E?’Bn?rl?ﬂﬁgut
0.1 my to abouPnae e @Poptsixfimes daily, mpesmpreferably fromhehoutcR itimes ta eboutbéut
25 ng to abouttides dafly.per dose. Met hods Anot her aspect of

t he subject inventi | ds. for preventing 30 .or, treating,nasal
‘congestion by adni ngﬁ?ﬂé'gr%e‘gaséﬁéggﬁgjegf F}ilgf‘ﬁ% inyaiNRs mgthods for prey BP@ct
conpound 129 a PUiResting funslienal bewehtiisordess, suchi adierrhasa, by edmiristering a safe
experi enci ng navd effeeti egsém@mm_ &Jhﬁhstﬁlli}é%ﬂ c'SrﬂBtSGﬁ& 18"a Qﬁtélsmt rhfithal tlh
uman di seases i.sor der i i ncl'lude, but, are_n | m.ted. to, seasona
al l ergi c rhini ?)I&{Sergggh eOrﬁﬁ\éﬁhk &@BFP?&'%?Q d%ma.i ﬁ?&b?f’%?"%lqmﬁ dese
perenni al 35 @fithgisubject compousd praferablyhadministerstadbse avithin ther minge rof dfona
dose of the suihef!0.001 mgﬁ@@%wﬁgigbbvaaea% bShE" iy Rédm t e
range of f m%)%m1 0. O(Ll rrg/ kgq,kt bout _10 Efg?kﬁ @??ea%g%@n?g%z*,dhmre
pref er abl ; r d mg/kg to about 5 mgrkg, more preferably still from about 0.1 mg/kg to
' about 1 mg/kg. Peroral administration of such doses is preferred. The
frequency of administration of a subject compound according to the subject
invention is preferably from about once to about six times daily, more preferably
from about 2 times to about 4 times daily.
30 Composition and Method Examples _
~ The following non-limiting examples illustrate the compositions and
methods of use of the subject invention.

Example A
Oral Tablet Composition
35 Ingredient - Amount per tablet (mq)
- Subject Compound 4 : 20.0

Microcrystalline cellulose (Avicel PH 102®) _ 80.0



23 . 0.01 ng/kg to about 5 ng/ kg, nore preferably still fromabout 0.1
mg/ kg to about 1 ng/ kg. Peroral adm nistration of such doses is
preferred. The frequency of ' adm ni stration of a subject conpound - -
according to the subject invention is preferably from about once to
about six tinmes daily, nore preferably from about 5 2 tinmes to about 4
times daily. Such doses and frequencies ar e24l so preferred- for
treating ot her Diealgiumipbogpleatedi tions, such as otitis @86 a, cough, COPD
and asth i~ sili _Al r aspect of the supjpect invention

i nvol ves net ho@?g?nf&sg{/cgn(ﬁ%gé@‘@e or treating gl auc}g'Jrcr)a by adm ni stering
a safe and ef f MRINRSHMAPRAAR a subject 10 conpound 88.a human or | ower
ani mal experierpotap=or at risk of experiencing - @bawcoma. Each

admi ni strat igon ] . ARLY Th S
adm ni sters 52 doé)é%qe\ng_tg E%n%l‘e&vgeg\gg a?ﬁét%e?ﬂg m%? PWSPQJ?T-]TEF@OQQ& sg%%t'ﬁ _
10 ny/ kg gbstantiay diminishask e preferably from about 0.001 mg/kg to
about 1 ng/ kg, nore preferably sti Ekampler8 about 0.01 ny/ kg to about
0.1 ng/kg. Intraocular 15 adm nbﬁg&%ie L S dosies is preferred. The
frequency of adm nistration of a ——-s'g'greét—m:érbpvun'd accor di n% to-the
subj ect i nventilpgradient ef er ably from about r ¢ tines
daily, nore@refgtjest Gompeamghout 2 tines to about 4 450 tinmes daily. _
Anot her aspect @%éﬁ@ subj ect invention involves net h%gésf or preventing 20
or treating fun .P | bowel disorders, such as diarr . by adm ni stering
a safe arMicsoerystalline cetivlose (Avicel 1) corpoul@08& a human or | ower

ani mal expextrinedichisel(DilP®)of experienci ng dggrr hea. Each
adm ni stration of the subject conpound R~ ef er abl y

|of. & dose

adnini sters a doYEIQNQIANGE flBVeTange of from about *&, 001 ng/ kg to
‘about 10 mi¥Skg Seédiunmcsagebarid, nore preferably from 25 &&ut 0.01 ng/kg to
about 5 nu/ kg, Slafichiciderably still fromabout 0.1 nghkg to about 1
ng/ kg. Peroral_admnistration of such doses is preferr %n The _
frequency of ad¥PENCYHEI$IBA'AM® 2 subj ect conmpound accordithg to the subj ect
invention is prED&CaYélow #6myabout once to about six tiB#s daily, nmore

D Rothol parbBERIKS fbdb Shgrep Thol CLLTES B g 30 orpost T on
illustrate g%ie Bsitions and €00.
One tablet is chewed and swallowed by a patient with nasal congestion. The
congestion is substantially reduced. ‘
Example C
Sublingual Tablet Composition
25 Ingredient Amount per tablet (ma)
Subject Compound 5 2.00
Mannitol o 2.00
Microcrystalline cellulose (Avicel PH 101®) 29.00
. Mint flavorants 025
30 Sodium saccharin 0.08
Total = _ : 33.33
One tablet is placed under the tongue of a patient with nasal congestion and
allowed to dissolve. The congestion is rapidly and substantially diminished.
- Example D
35 Intranasal Solution Composition
Ingredient ' ' go_n_xpg_s_itw

Subject Compound 3 0.20



met hods of use of the subject invention.

Exanple A Oral Tabl et Conposition 35
| ngredi ent ' . Armount per tablet (m) N
Subj ect Conpound 4 | 20.0 M crocrystal line
cellul ose (Avicel PH 102[err])) 80.0 25 -
24 Dical c Pyr ogeni c
silica (Cab- Og&ﬁ k@rﬁ?ﬁﬁaéh?onde 1.0 Magne5| u%ﬁ%%)ear ate
3.0 Tot al Thimerosal | WPH 5 ne tabl et
is swal | oned by-Sorigdli ent Wi th nasal ~congestion. The c@p@stion is -
substantially éll shed. : 035 Exanple B
Chewabl e Tabl e osition I ngr edi ent Dl i
Amount per § abAEamatig§) 10 Subject Conmpound 1 0.075
15.0 Mannpusified water : _26$. 6 -
M crocrystalli ‘@;fel | ul ose (Avicel PH 101[err]) 100. ‘?0000 Dextrini zed
sucrose (D - Pa§ 199.5 | M tation orange flavar
4.2 15 Sodi unoggdgn ofra mL of the composition is sprayed from a pul'n@ actuatordpte gach
aci d nostril of_a patlent with nasal déndestion. mneﬁmg&tﬁhew substantially
3.0 _ éel I.ow 356 3.0 Pyr ogeni c
S|I|ca(Ca I 2.7.20 Total = _
600. 0 One tablet is chewed and swaExample By a patient with nasal
congestion. The congesti on i nifdHashAGE! gb@ogm@hced
Exanple C Inaredient . _ u. I ngua A os(foornaeﬁwlllon
Subject Compound 1 0.10
15 Benzalkonium chloride | -0.02
Thimerosal 0.002
Hydroxypropyl methyicellulose - 1.00
(Metolose 65SH4000®) '
Aromatics | 0.06
20  Sodium chioride (0. 65%) qa.s.
Total = : ' - 100.00
One-fifth of a mL of the composition is applied as drops from a dropper into
each nostril of a patient with nasal congestion. The congestion is substantially
| reduced. _ '
25 Example F
Inhalatnon Aerosol Com osmon
Ingredient ' . Com osition (% wiv
Subject Compound 2 5.0
Alcohol ' 33.0
30 Ascorbic acid _ 0.1
Menthol _ 0.1
~ Sodium Saccharin . 0.2
Propeliant (F12, F114) _ ga.s.
Total = : 100.0

35 Two-puffs of the aerosol composition is inhaled from a metered-dose inhaler by
a patient with asthma. Tne asthmatic condition is effectively relieved.



25 Ingredlent

Subj ect Conpound 5

2. 00 M crocrystal line cellul ose (AV| cel

f I avor ant s

0. 08 Tot al

PH 101 )
0.25 30 Sodium saccharin

Anmount per tabl et (ng)

Manni t ol
29. 00 M nt -

33. 33 One-

tablet is placed under the tongue of a pat|7<,5nt wi th nasal congestion and

all owed to dissolve.

di m ni shed.

I ntranasal Sol ut I on, Conposi & i bn
Conposition (%

0. 20 Subject Compound 5 _

chl ori de Ikoni i4a 0. 02

0. 002 d-SSor Eenzar konium chloride :

0.35 5 Aromati

wat er Tot al Hydroxyethylcellulose (Natrosol M®)

of a nL of the
‘nostril of a pa

ient

10 di m ni shed. -Sodium chloride (0 9/5

| ntranasal 1@l

Conposition (%
0.10 15 Benzal "@tenth as

Thi nmer osal

15

20

25

30

35

Towpesi tion

ont um C

- Thi ner osal

| ngr edi ent

Hﬁ.d&'ﬁf'\e %HBBé’iﬂgn admlﬁlstered d:recHy 8‘50 each eye of a

The congestion is rigydnible Gand substantial ly
Topical Ophthalmic

Subj ect Conpound 3

D 35
Composition (% wiv)

0.1Benzal koni um

§ ﬁ?h&kcﬂﬁsaﬁt sprayed froma punp actuajqp i nto each
I en nas congest I on.

O .00 G yci ne
085075 Purified
0.30. 00 “One-tenth
The congestion is subst antially
Exanpl @SE
100.0

patient with glaucoma The mtra_ocular pressgrepigsubstantigly redusedpy |
met hyl cel | ul ose 1.00

ingredient

Subject Compound 4 -
Chlorpheniramine maleate
Propylene glycol

Ethano! (95%)

Methano!

Eucalyptus oil

Flavorants

Sucrose

~ Carboxymethylcellulose (CMC)

Microcrystalline cellulose and
Sodium CMC (Avicel RC 581 ®)

Polysorbate 80

Glycerin

Sorbitol

FD&C Red #40 dye

Sodium saccharin

Sodium phosphate monobasic

Sodium citrate monohydrate

Purified Water

Total =

Examdbib®{ ol ose 65SH4000[ err])

Oral Liquid Comgosmo
Amount/15 mL Dose

15 mg
4 mg
18g
1.5mL
12.5mg
7.55mg
0.05mL
765¢g
7.5mg
187.5mg

3.0mg
300 mg
300 mg

3mg

- 22.5mg

44 mg
28 mg

a.s.
15mL



Aromati cs 0.06 20 Sodium chloride

(0. 65% , g.s. Total = .
10.Q.00 One-fifth of a nmL of the conposition is applied as drops from.a
dropper into each nostril of a patient with nasal congestion. The '
congestion is substantially - reduced. 25 :

Exanpl e F | ' | nhal at2%n Aer osol Conposition

Ioggr edi Snt2 One 15 mL dose of the liquid com Ist %@éllof]ﬁ’é’d’%y’ & patient Withl fesdal
33_”8038 ASC of b('fogggégi%p and runny nose due to'a(ilergic thinitis ‘?’l’ue _qg:pgesﬁon apd fHRBY
0.1 Sodi urh@esraefiestively reduced. 0.2 Pr opel | ant
(F12, F114) g.s. Examb@ly = : -
100.0 35 Two-puffs of the aerosol go oﬁﬁ%n_‘l s..lnhaled froma

met er ed- dos& i nhal er by a pati ' IO0The asthmatic condition.
is effectively Ingtediandd. Amount/15 mL Dose 26
Exanmpl e G ~ Subiect Compound 2 Topi cal Opht hal mi ¢ Conpggighd On

I ngr edi ent & P 2 . Conposition (% \/\?9)""1é Subj ect
Corpound 5 Sucrose 0.10 5 Benzal konP®&hl ori de

0.01 EDTA Glycerin 300.M% '

Hydr oxyet hyyecel safptse- (Nat rosol MQ : 0. 50 Lum et abi sulfite
0.10 Soc?i: ' b qaso.gqq%

um.chloride (0.9% . : . Tot al =
100. 0 One- F@ﬁw?%fgg?% of the conposition is adni AP®Ped directly
into each eye oPropylparatat i ent with glaucoma. The intrad@ungr pressure is

substantial ly rﬁlgHE\%ij' | 22.5mg
Eucalyptus oil : : 7.5mg
15 Flavorants - 0.07mL
FD&C Red#40dye : 3.0mg
Sodium saccharin 30 mg
Purified water as.
Total = 15 mL

20 One 15 mL dose of the alcohol-free liquid medication is swallowed by a patient
with nasal congestion. The congestion is substantially diminished.

While particular embodiments of the subject -invention -have been -
described, it will be obvious to those skilled in the art that various changes and
modifications of the subject invention can be made without departing from the

25 spirit and scope of the invention. It is intended to cover, in the appended
claims, all such modifications that are within the scope of this invention.



Exarrple H Oral Liq nposition

Couround | At 1E’m”trS‘h’ZtlllllllllﬂE|||ﬂT|lJll|llll

4%y - Propylene egcoI . 28 Et hanol
(95% . 1.5 nL 20 Met hanol

12.5 ny Eu‘(':%ﬁ yp? us ol Is: 7.55 ng

Fl avor ant.s 1. A compound having the followmg strnetwe: ni Sucr ose

7.65 g . Car boxynet hyl cel L ul ose (CMC) g 7.5 mg 25

M crocrystal line cellul ose .and 187 5 ngy Sodi um CMC

gA\él (r:TSI RC 59%[ sgre]“) . | Pol yso_r b'at</eN 0 Ny NH 200

Sor bi t ol ' . N 0 rrmBO FD&C Red #40 dye

3 ny Sodi um saccharin ) 22.5 ny Sodi um
phosphat e nonobasi c - R4 - Sodi um ci trate nonohydrate
28 ny Purified Wat er . q s. 35 Total =
1f5 tmn I . reln _ ’ : t .,|01e'15 nL dose
0 e IC]UI conpos, ,1.S swa pat i a :
congestion and runny 51 gadﬁé”\sﬁgﬁqﬁ\‘@Sg?%aWh?ﬁ ?&"Y%EV'ES?&EEH dR abeut 3
runny fose are ef f ecarban gtomsiluced.

Fﬁargdiee‘r]\ ; 5 ~ (b) Ris selected from tHe ﬁfguh cﬁ\fgﬂhﬁﬁ gﬂgﬂﬁb@ﬁ l,g'l%ubsh%uted
Co?rpound 2 alkany! or alkenyl j@vm from 1 to about 3 carbon atoms;

unsubstituted alkylthio or alkoxy having from 1 to about 3 carbon
atoms; hydroxy; thiol; cyano; and halo; '
10 (c) R"is selected from the group cons:stmg of hydrogen, methyl, ethyl
and i-propyl.
2. Acompound of Claim 1 wherein R is methyl.
3. A compound of Claim 1 wher‘ein R is ethyl.

4. The compound of Claxm 2 whereinR is methyl and any alkyl portion of R' -
' is methyl.

5.. The compound of Claim 3 wherein R is ethyl and any alkyl portion of R is
methyl.

6. The compound of Claim 1 wherein R is alkanyl.

7. The compound of Claim 6 wherein R' is hydrogen or alkanyl.

8. The compound of Clain'l 6 wherein R' is selected from the group
consisting of hydrogen, cyano, methyl, ethyl, methoxy, fluoro, chloro and

~ bromo.

8.  The compound of Claim 8 wherein R is methyl.
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Met byl par aben 119.5 ny * Propyl par aben
475 ny Ment hol - o 22.5 ny

Eucal yptus oil : 2 7.5 mg 15 Flavorants

0.07 nL FD&C Red #40 dye 3.0 ny

Sodi um saccharin : - 30 g Purified water '
g.s Tot al 15 nL 20. One 15 niL

dose of the al CGIQOI T'?%@’T‘P‘Efdﬂ%"fngamgtwréﬁfe‘i“s"z S§8MWowed by a pati ent

w th nasal congestion. The congestion is substantially di m nished.

Vi | e par ti oul ar sembrgl BabauRy of Sfird 2RI RMEHyaRpehave Deen

described, it wl lous to ose Skl| ed in"the art that various
changes and modi fi cations of the subject invention can be nmade without
departing from ti2e Zkhe sanpoundofiClain SewvhdreinR" isdnydradepn. 1t is intended to

cover, in the appended .clainms, all such nodifications that are within
t he scope of this invention. '

28 WHAT | S 18 Al Nescempound of Glaim 6vhergindR s seiestedfremdhe grquRFigisting
structure: [err] of hydrogen/érsd fuaro. (a) R is unsubstituted
al kanyl or al kenyl having from1l to about 3 .5 carbon atons;

14. The compbund of Ciéirh g wherein R' is selected from the group
consisting of hydrogen, fluoro and cyano, and R" is hydrogen or methyl.

15. The compound of Claim 10 wherein R' is selected from the group |
consisting of hydrogen, fluoro, and cyano and R" is hydrogen or methyl.

16. The compound of Claim 8 wherein R" is hydrogen. . =
17. The compound of Claim i3 wherein R" is hydrogen.

18. A pharmaceutical composition comprising:
(a) a safe and effective amount of a compound of any of Clalms 1. 8,
14o0r15,and -
(b) apharmaceutically-acceptable carrier.
19.  Use of a compound of any of Claims 1-17 for manufacture of a
medicament for preventing or treating nasal congestion.

20. Use of a compound of any of Claims 1-1_7 for manufacture of a
medicament for preventing or treating glaucoma.

21. Use of a compound of any of Claims 1-17 for manufacture of a
medicament for preventing or treating diarrhea.

22. Use of a compound of any of Claims 1-17 for manufacture of a
medicament for preventing or treating asthma.



(b) R is selected fromthe group consisting of hydrogen; unsubstituted

al kanyt or al kenyl having from 1 to about 3 carbon atons;

unsubstituted al kylthio or al koxy having from1 to about 3 carbon .

atons; hydroxy; thiol; cyano; and halo; 10 (c) R is selected from .

the group consisting of hydrogen, nethyl, ethyl -and

| - propyl . - 2. A conpound of Clalml wherein R is nethyl. 3.

A conpound of Claim 1 wherei.n Ris ethyl. 4. The conpound of Caim

2 wherein Ris nethyl and any al kyl portion of R ~is nmethyl.

5. The conpound of .Claim 3 wherein Ris ethyl and any al kyl portion of R

is ' nmet hyl . 6. The conpound of Caiml wherein Ris :

al kany]| . - 7. . The squopry ) ’ . :

al kanyl . 8. The ggnaggaﬂizguﬁﬁmgo erglll\}ri:ng.Z %g%l??om t he -

group - consi stin M RA: tﬁf@Q,N'ﬁi'Shoxy,

fluoro, chloro and br oABSTRA T@FTHEWBISIDL pypeE of Caim8

%grgg%suhz g?t gylautm c? '{;\?,}l{ﬁersulbhecii2 lpgelgt[l%lipvolves compounds having %P?e foli&v?ihg
structure: _ :

wherein: _

(a)  Ris unsubstituted C1-C3 alkanyl! or alkenyl;

(b) R'is selected from hydrogen; unsubstituted C1-C3 alkanyl or
alkenyl; unsubstituted C4-C3 alkylthno or alkoxy; hydroxy; thto!
cyano; and hzlo; and |

(¢} R"is selected from hydrogen, methyl, ethyl and i-propyl.
The subject invention also involves pharmaceutical compositions containing
such novel compounds, compositions thereof and the use of such
compounds for preventi_ng' or treating * respiratory, ocular andfor
gastrointestinal disorders. |



11. The conpound of daim 2 V\,herel n 3 rogen 12 The corrpound of
Caim3 wherein R' is hydrogen. e (55% und of

selected fromthe group consisti ng hydrogen and WGEMEM SHEB'E

U)

compound of Claim9 wherein R is select ed fromthe grogp const np
of hydrogen, fluoro and cyano, and R' is hydrogen or neth '-10%"\‘_5-P 19*9'53 _
conpound of Claim10 wherein R is selected fromthe greup sf{ihg
of hydrogen, fluoro, and cyano and R' i s3hydrogen or ne{hj—i6 '”m

conpound of weedim 8 wherein R' is hydr ogen 17. The C)ITpOUI’ld of Claimip

(8 Casate Znﬂyg'?"ge %ﬁgﬁ%ﬁﬁ‘etg ek SR o a1 B
14 or 15, and B) is selerie tﬁ'ﬁth)(ﬁipgﬂ.aé@éﬁbatﬂptﬁcb@r(:er alkaoyl otse of

a conpound of any of ﬂkehyls uhsﬂvt?stft@fed”@'?l{ﬁgcéIHYIQ'anoraalkoxy, hy@@kgagpat for
preventigg or treati n%%}%sg ﬁ'\%goqea%td' on Use of a conpound of anhy of
Clains 1-17 for manuf re 8 medi canent for preventing or
treating gl auconte) 2R'is sgjectst freme bygrogan, methyhetby! @andi-propyt.17 for

manuf acture of arhe invefEflhs HELY gﬁaggsevgtntl ng or treati ng di arr hea.

ﬁé di cgsngn?f f gpgﬁ%%gﬂ%lm Sh0- tfo&a%q%aqa@gmh nc;ver!r%glrjnp%%tngs an the use of
. such compounds for preventlng or treating other respiratory, ocular and/or
gastromtestmal disorders.
. 10 : DETAILED DESCRIPTION OF THE INVENTION
N As used herein, "alkanyl" means a saturated hydrocarbon substituent,
straight or branched chain, unsubstituted or substituted.
As used herein, "alkenyl" means a hydrocarbon substituent with one
double bond, straight or branched chain, unsubstituted or subéiitute_d.
15 As used herein, "alkylthio" means a substituent having the structure Q-S-,
where Q is alkany! or alkeny!.

As used herein, "alkoxy" means a substituent having the structure Q-0O-,
where Q is alkany! or alkeny!.

Compounds
20 The subject invention involves compounds having the following structure:

R

N

</ NH
N N HN
1
Rl! R'

In the above structure, R is unsubstituted alkanyl or alkenyl having from 1
to about 3 carbon atoms. R is preferably alkanyl. R is most preferably methyl
or ethyl.

25 In the above structure, R' is selected from hydrogen unsubstltuted alkanyl
or alkenyl having from 1 to about 3 carbon atoms; unsubstituted alkylthio or
alkoxy having from 1 to about 3 carbon atoms; hydroxy; thiol; cyano; and halo.
R'is preferably hydrogen. R'is also preferably alkanyl, more preferably methyl
or ethyl, most preferably methyl. R' which is alkylthio or alkoxy is preferably

30 saturated, also preferably C4 or Co, more preferably methylthio or methoxy. R'
which is halo is preferably chloro or bromo or fluoro, more preferably chloro or
especially fluoro.



