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TI TLE OF | NVENTI ON TRACER- CONTAI NI NG COVPCSI TI ONS
CROSS REFERENCE(S) TO RELATED APPLI CATI ONS Thi s
wa@ppsiog®ari on clains the priority benefit of U BCT/US2005/005750

Provi si onal Patent Application 60/548,085, filed

February 26, [ i ﬁ%ﬁ%EH@ﬁ%§?‘ ed herein

by refer encé).I A@J@?ﬁ%@‘%@ T‘%Fi el d of

t NEhd present ingentionbkatgsreeseaily forthie fidldof mbhlaties devicdshend more

field of conpression refrigeration and air ... o
specifigay £9 J@hplﬁ‘apn %i)\/égqsfthg gp[%g acpHgl?gp o ﬁzf\l}gﬁtgiba?pth activation
of diff&eRl §Stehf o t1RQARAMIH RRicEO PRIt A8} for I8 @@Eerﬁ Mkention is

tracer conpound(s). Additionally, the Ppresen
found mvihetireaof fazllitbiasg inbalatioredhosvdeoed medicadenst i fi cati on

of .refrigerant.gases. after |eaying the custody of th

or P R PR B achBe e BefRagy rofinchl By the
direct Eﬁﬁlﬂ_cﬂ%r%ﬁth@ﬂ%&ﬁi@tag@ﬂt&)ms THes &f ot aRMhoRReMiITRVERLble in dry

rovides for the detection of tracer conpounds, which
powdepedt fiorm, theigppplicetion isyaost eppicyienelyi aspomnpldthsd by iplalingdhe

powcfg)e({:e;:]dJ r%t%ﬂgﬁpﬁ)fl.l gitﬂeg{oirsfg gll* angl%ﬁl %q{e%%t%g,ﬁﬁgé@giﬁ ?HE CnPhay be

er - unaut horr ze Ication o
used Beracbaahént o2 disE¥@ss othpt ithamthobe dfethatreshididry simterinr OMhanthaldrug is
concerns have led the refrigeration industry éo hi gh .
depositsgeqnathe very dprge S eecss aF BrimerPE Foy dEisbAlsRY e yeky apidly
. i ger -
absoft B g A0S o, ey b o APt o3 iR e Bhace of
administrafiachumgstionli tatlet, buotbsy, consediomd meges. ant s, or

services refrigeration d air condj.tioni,ng. equipment

Lol prinafasion devifes yoeBL i sBopu g s ot iop of edicament are
knovAPERE pidt AL Rdrexithpleemtu. 8Chit eNabl £SO EYEL; 30518899eF 9)%35,219;

efficiency. This reduces the anmount of energy consuned

3,799344; nad 8 $07 gRBrinhalpiqpndavicenars dic] espsldiayingfaeapy for piercing of a

Pt i 11 ,. f r i .
cans TR s b RO By SR B by e

piercad dapsaRtaad diito € Sdet' Dot assintdhhsuitdnhogs and yespiratory
waste al so cones at a cost to the consuner for

systepie peyeRshehthewst pa etk digclpseri pRpbipRRrcans. gk paepsighelption aid in

. AN | r .
L
inhalbd ghés suctive pswdér feore thpcapfifle.cFaneyamlennds 8 dPatn No. 2,517,482,

PR ieE Q1 SSULRTET . TIE RGeS SO AEE e
by mtglhl‘ija? e HeRRIRS 1 :ORereoqiih B?E&C{lsé@fU.SJqfaWN& 3183 1td08 B¥E6Mes an

at they inadvertently leak into the atnosphere. The
inhalpfi@ desfied Igwingrneltiptpvderziag pinszprepclienmesoanpd sdfeoripined power

a in _general hawe |less tr her | i . ¢h
sou P o PR T ol SRPRAIRRY S Bl QRSO Bt on
inhala@éh thie PRopel |BEAMSAITs)AId3riadisbedngnthw poanidaimo tHeestream of inhaled air.
elimnation of |eaks fromnost types of operating

See abgpul) PrrBAk NoandS$23%i re that refrigerant gas be
re {11 - | ' tq | t
R B, I SOOI oo o
to Wilke pieal f whordidclobha devitehfer faeilitdtinghindhfation efie powdered medication. A

refrigerants and new r.esponsi bl e use palicies ar .
capSHE RFFIEE NEIEWE ToRRAY K rHEh DETE YEHER PYts PUS ol n the

caps@E SticR Bohthing Hédftalin, sbthat Q% VibTARSH S he baBuleaH oMLl 86iro-

refrigerant gases are not properly reclaimed or
recycl ed. The recovered refrigerant may be re
install ed back into other pieces of equipnment w thout
bei ng properly reclainmed and cl eaned to renove any
harnful or energy efficiency reducing inmpurities which
may have been introduced in handling or as a result of
poorly perform ng or damaged equi pnent. The equi pnent
into which this refrigerant is introduced wll then
not operate at peak efficiency, and will consunme nore
energy than necessary. In addition, used refrigerant
can be blended with virgin refrigerant, which

o o o . o e o




10

15

20

25

30

from-900C to 800C. These fluorocarbons may be
represented by the general fornula OwW2w+2-x-yHxC yQz,
wob@ses7w is 1-6, x is 0-9, y is 0-3, and z i BCODUR005/005750
and wherein 2w+2-x-y is a positive integer. Preferred
. - X 1S
mecthighl Bl i TRNIERS ALk B SR il Phe *,
electppamdchanita vityratos efcidesyiat tts mpdrmoddt end,@cdabiating pladger rod that is

hydr ochl or of | upr gcar bon- based refrigerants. . )
COHDﬁ?t%FOoac@P‘H@ﬁwPE?OS‘?I@é‘? Gitee R encarring or atd tBrvéfagiet She buzzer is

powd¥@b{ th%éefn%&{? AeMOTBAT arfis SOWE&RBb Sk t@RalButthn sWch.
Pont” de nmours & Co., Fluoroproducts, WI m ngton, DE,

Morepge9 8s ntisihabaie, ar Wilke ai 4l &bdisclosederigst obnatibie of thalpowder is

activR B SO PRIGTE EPO 4O N SN S e AP ST QR biyrs (e
patiei¥RLITSHALH P KBESE SrtBies| PiRely,iif ofiebtd ERIWIRSetSUG iR osed

.. Chemstry of Organic Fluorine Conpounds 2nd (revised
inhaletiinppigificacioyslyethempennys depigen the Kipratinmactugiiag Ppsh Eitiongt

e LR ot QU L. 105 JEPLCRBILL B

users((El@E FeB2younGigeBertjpati&dy sufferidigFrdrdh&rddnsculddlisorders, etc.).
HEC-41), CF3CF3 (FC;1.16), ¢ FCFE3_ ( HCFC- 124),,

R e 35 e BB, CHORBASA Y TG Sifss that are

i 3 F I : flapper
L e T

valvesHEbihS 2aly s, SMERGRR RS s, WFEX 2XAsapmeURBUREICH®t wire, direct

HFC- 227ea), . 2CE2CHE HFC- 236ca), CH2FCF2CF3
press R8I O T B T PSR
CRRGhie GFaf BIRCP3R6aE B, 6, 2 FO; 26tEPNO#kbe2 28 C2000, we provide an

~ CHBCF2CF3 .([HFC- 245ch), CHF2CHFCHF2 ( HFC- 245ea),
inhalghiprdrviersity afgidsesads o agtivrrauEicrstroHRGons seragonents of the

L N e -

withiGHFR GHAGHER déHFGo 2Rk Blluid GHFCHRGRS i de R CoRtpaf H)nals
repregP AT C5 ool oy NS b Pk oo Py control and

et o st PR s SRR e o Bl e

proviGEd GERCFADBHEGEH 0B of fediati¢n by EdJurinCHBCHFECHE Cprop@iFdosage of the
(HFC-43- 10 F9 d FOOC2HD. .

medigiaR AR L PROTRBIPRG FOF P el aieguaie per low does

not hﬁ(r@ﬁfé%iligm:&[&é& Fhe@dechien HEME ERANGREY. Y tHehenBe Beeab a flow of
fornmul a 2w XHxQOz> wherein w may equal 3 to 8 and x

air whilg ueayis¢xbeling thavaredicaragntequld| begeleaseg at fgavighg fisiergnd the
. X Al Ltd.veninteger. Such fluorocarbon

Pa“e‘r%ﬁ@?‘.ﬂszlf’g% é;l%%m: iﬁgéig%fhsatur ated conmpounds and ot her

f UTleds, @ herketof@d whbddresednbmnsistsincthe asluGFB(oGHA)e3 e CH2

(perfluoraobutyl ethy|l ene, PFBE), CF3CF2C(O) CF(CF 3)2
aforepsatipnedofedictentics auhiaisA'Retbne, PEIK), and

) i h $BFHIEL MPIATBY ML S9BN BPYLiKELPRARalation devi

(F?I\:/'fz%ﬁ %& feﬁ%re):r ef eé red fl ug?%gar bon refri gelr ant s %?éon eviees

such tak ewhafdreafentionasiddsShBatemrido. 6,152,130. The present invention provides a

direc%g&rl%%gllts&é%elyv%go% b gg&?ﬁ%g%e’%%ﬁ%?%%&@%%& ASw sensor
detedid ik la6TedtiddKiRbe didAdw ibiZGhRBaleHIE JotBits tHelAc@(ddod of the inhaler
(HFC-134), CH2FCF3 (HFC 134a), CF3CH3 (HFC 143a),
CHF2CH3 (HFC- 152a), CHF2CF2CF3 (HFC-227ca), CF3CFHCF3
(HFC- 227ea), CF3CH2CF3 (HFC-236fa), CHF2CH2CF3
(HFC- 245fa), CHF2CF2CF2CF2H2( HFC- 338pcc), CF3CHFCHFCF
2CF3 (HFC- 43-10nee), CF3(CF2)3CH=CH2
(perfluorobutyl et hyl ene, PFBE), CF3CF2C(O) CF(CFs)2
(perfluoroethylisopropyl ketone, PEIK), CF3C(O CF(CF3)2
(perfluoronet hylisopropyl ketone, PMK); and the
azeotropi c and azeotrope-|li ke fluorocarbon refrigerant
conposi tions, such as, HCFC 22/ HFC- 152a/ HCFC- 124
(known by the ASHRAE desi gnations, R-401A, R-401B, and

AN A N LI~ A 7~ r— LI/, A A/~ LI/, A M~ A
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| wherein: Ar is aryl or heteroaryl optionally
substituted by one or nore substituents, preferably up
wa 0okl 7subst i tuents, that are sel ected from PEEUSOHWS7S0
consi sting of hal ogen, d-C 6 al kyl, C3-C7 cycl oal kyl,
When'tﬁi%e?% &%Fﬁlbt wha (RY luser%‘kﬁél@s n}a&fe?red%bo@ﬁﬁen@ﬁlcludes an
oxy, arylalkyl oxy, Cl-C6 hal oal
acousgpie rcbatroitdrkwhwemhmdmaﬂmedrkmidy: mcjlld&armphsiimmwyo sense air

heter
flow HgpT Bieriase) At SEr BTt gf§ Heavggey, directon
and aBFHifudel o @l%oeﬁffﬂﬁa they mghalgelﬁ@u@dl‘w boﬁfol@ﬁc&twate, deactivate,
cycl oal kyl ; R2 together with the N atomto
applmcmmen yoléﬁge efe-) exrtaiiceroponeats thsy inBalatiprndryiceg This feature
helpsgﬁ%}ce 'R ﬁxﬁfér 81R2?1 ﬁ%{: gﬁn%lrgb gﬁm%lug%/sl tra%in%ﬁeccez%ag%’ gcl &%lﬂlfé’hewce

and1@®nﬁ@§ﬁﬁ%ﬂn&&brdﬁkwﬁﬂ.II wherein L is a IeaV|ng group,
wth a Goup I nmetal sulfite salt otlonwlg
t Haefsrable ﬁ]éf‘eaQS‘PStéF edﬁaeg ig p R PRRoNE S{eMSPE PT PgRSULE ffpgucer
o S0 1SS SULEAEN ol A0 Bty o
prodwae sighals i fespans&roothp inhatatioh lairrfietval These signble aee wped ¢ dontrol

ere Mis ou nmet al and gq.is, 2 wher i.S
certay GHpORFR et L RS £1 & A R B 0 BBt gt bt
t1merF@61{Ht@raetb | Als&’%;ﬁéferﬁbl@r QbicCsidtlPhrk Qfedao tabﬁ'%télé@htwll d&tain

¢conditions sufficient to forma sul fonic acid conpound

compoherts pfithleanhalationrdeRcs® Blﬁpim\rz@ﬂlé ighalatieacffiepiivengssdo obtain
a hal ogen substitution
max1p1é1§:g%#{ent %mg?fr?nr%ég%ﬁl dig 8rrlt conditions sufficient to
f OTHOsS @ik Prezoniiovihtion brd‘?@ddﬂal fally autbmaﬁedﬁﬁhﬂa’tMCHenRB,t which is

t he reactlng of step a), is carried out _in a so%lf
activetedrpn inhelgionenys thap HGT%W@PEH’%H“PI%?@HP% of thﬁ Sarticy m?swatlon

t
For e%%ﬁﬁlg?gecrohgtgfgéﬁdlse&n% ysed tc{:tglgﬁeetlnﬁg g%%g%ﬁg&ﬁ:?qulbx‘ato? BaSAwhen
the patéat haswghofved bpqunmh (g., naaximed) obtlation effertghersbn c@uuﬁg that

hase transf ata st. Ln furt er e
the SlL e TR s e Do T 4O B S RCPL G SRR systefh.
Alterﬁ&’t'i%'i)l' $hd3d sfﬁﬂ&l‘é‘ r(br@ﬁtﬁ deBvitB®si n_gﬁﬁ@%@ﬁ Be AbePropidsEssivel apfply
transfer catalyst In sone e di'ments, the conpoun
1ncre§&mgm¢\ael1 tp) orj sequsmiaélwetdtwm/é@etlaﬁﬁ theriprigne eamppanenisieg the

| n ptionally filtering
mhal?tﬁ(@l &evg‘%&? adlb‘e‘bet %pg 1ot t“gt iauopn Og%%%e embodi nents, the
PresiRbt appodiael by hikose aritled iicithe fartHl4triltheudhl the lf(ﬂlowmg Detailed
i nduced by (1) addition of a water-sol uble
Descriptipriwilb piopeed witle rrferengsy being maqs topeietred omb é%ateﬁté and methods
oS Al SRSLOS b e LS R B
and rhéthods of userRatkerpibd i[)fﬂSﬂmtSnquDllthh iscofaroad] wbpsaredis (difnded to be

an ingrganic acid, which js preferably HC, HBr,
limitegs F-Nrc}ﬁ“ H@k‘@)&ccoé‘?‘pa%é&&%? a conbi nati on

gﬁ?gs ebfd oF @HEEin@ftl%n Bﬁﬁf}@ béRd uBIR adbdBith TefeRNGS tcCthe
aC| of step HCl. In sonme enbodi nents, the

follomn:g drewingisd The cgapq;m@ ipithe drawogs are ndh @emg{a@ﬂy tnscale, emphasis
1nste$q %)(elrlilgr ﬁlag%dnét? | veat yC ﬁ%tra Itlﬂlgﬁ r1r1(:)r.1§1 (f?s%{%fg e?gnﬁ Frgz)(aﬁqlllcgr? In the
carried out in a solvent conprising an al cohol, which
preferably is nethanol. In sone enbodi nents, the
compound of Formula IV is isolated, preferably by
preci pitating the conpound of Fornmula IV, and
optionally filtering the resulting precipitate. In
some enbodi nents, the conmpounds of Fornmula Il and
Fornmula 1V are both isolated. In sone enbodi nents, the
hal ogen substitution reagent is SOCl 2, POCI 3,
CCl 4/ tri phenyl phosphi ne, oxalyl chloride or oxalyl
brom de, preferably oxalyl chloride.ln sone
enbodi nents, the reacting of step c) is carried out in
the presence of an acyl transfer catalyst which is

Y o .. Y T T
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In sone enbodi nents of each of the foregoing

processes, the water soluble netal halide salt is
wNag@s/0819m7 f urt her enbodi ments of each of the fRPCEYSI00%005750

processes, t he phase transfer catal yst is tetrabutyl

e B Rl AR Rimelal b coREIRANTE Pl p BB B g Fu

viewexanpl e 2, 6- di net hyl benzyl chl oride or 2,6-di rret hyl
benzyl .brom de, js react Na2$9 In fu
n%‘éwﬂ il ACEOSEPELORY BFW O eth %EQH@%&%%‘G&%%%‘L etaﬁ‘élsm
Conu@h&qﬁqheﬁ&géf@mvehﬁ?oﬂAhl ch the protic acid is added is
hanol. Tn further embodi ments of some of the
foFIé?g@ungn privodebasss-tehaonl wieiveof Iér ganic acid is

o f h nbadi
Zarkoras fpiegof i fl R AR shOGFRRRH asiona
acou§ifd) dvattbller of thOpescarhRehtiaant s of the foregoing
processes, the reacting of the sulfonic acid species

of Fifo Arieip scheynatie éragé%raﬁﬁthé diregtionahaeomsiiheiFy 284 f oni c
aclbl‘é} ls‘% El't‘rnfn@g dﬂﬁz{aﬁ%‘? aRHARLLb M L 08)sHE @198{1{ for

e 0X C I's carried out at | ess than
abl@efbrrtng]tG FOGSf band hen Wogsakbiimabtiethe amaatﬂxolw eRkageildef an

1nha1f§’g$rlt égy lgetaﬁ’%!gte K Eﬁé \{g gé?totfeaé{ }thg@tﬂrsg g)glrgggvg)ggsgge 12
depidBdiUme. @fls & %maﬁtze(!l RirOWDaSIBOGH ABRIA] f?litaltaﬂgn device, such as

foregoi ng processes i S phenyl optionally
thosesdibmissediabeve. Bloveaver, dte preseat murblstmmaenemiedrtd op edapdadt tb yny

1nha1ﬁtg?rg$%/g%c {er 9 halo? &67 é’ﬁ%lc %}ﬁrc?g?%ne f tgg akr;gl qu%%s%%!a kAYt its most
basw%ve@ethg pregalt KWentl&l op&atedbPp tdﬁf@diid% 2N B35y MRS detect air

é and heteroaryl, preferably the substituents are
flow ityrlelgaeecrspiend,ths e¢niset &4 ef,rlmnn@torwrétonyrate otia wer af the jahaler)

and tQ %%&goqufan&i co%%dn gée nyI I u%si%%l%fb g E s & ﬁﬂtgttgfri Sf t‘ﬁE 'at%ghtude

directiah Q@i’ﬁn frécuetiby aff thy Hete@ﬂ:d “ﬂ@@ tindlileadd ytk desfcﬂbed/belowr

ar Ikylox bst ent n enbo
ﬁ VLI bt B ﬁnaptheéﬁg{ﬁ? shiersdinar ?‘M@ﬁtsa%ﬁway 12,
t
typw%f“fhg“fﬁ%tﬁl‘s%? ?‘F‘%"a@?ﬁ% (Aehhaling O BLBSL N A 7 fows
throughitioxipaseaged 2, Apoition plreeenflflostsdbtaugh thecb pehingtfein3he passage 2 into a

c35 Oy B G A5 e Pk FARTRAS e st

senmh? Gev¥i6d 8 YA ULoRERGRESAS cleMehs e? a craplotee AGso REfefablyCo
rai ght -chai ned al kyl ene, preferably methyl ene or
:

micrentiope éavadaptnddo pf%dﬂlé? abalgprme‘rat? n@ﬁeSIgmﬁ 4§dnéesponse to the airflow

t
e SBTEATIL 0 .85 LS SORL DRGS0 et e aiopovitn
the ctt\rh@rzeaﬂ@ aafhwtlonl of tlee ﬁﬁmwtat@t@wﬁxhﬁpthe aitphbygs Ubsf iht deede 2.

wth 1, 2 or 3 subst i tuents i ndependent | y seI ect ed
Thust pyaviaitesignakyAS Tom them tfg@?honp.gérlﬁrvaar i both freqysney o
ampl?tﬁ&'@ased"% QG STEOE ﬂ’%w fraﬁg Fﬁ@&ﬁ&@ﬂoﬂ%ﬂﬁﬁﬁﬁ%@@ﬁy gMubﬁ’ isNeftinction
+ ion, prefera Na+ ion.In sone preferred
of fleentabelimthint the passageeIZ),oarrﬁgbum gaipbouedsesontyol |ver1@tls coprponents of

. f f d f ¢t f [
the }p5E 2 g SkioPiod FERUSTy SBBT BBl o Sk s LRy diehepe of
the c%tty@érﬁl ﬁtH |§1“ZE loff Hﬁrﬂpeﬁtﬁg &Gh6dldfve Qb ialin g@dbmdafﬁl:e tl@ﬁ)artlcular
, Cl-C3 perhaloal kyl, fornyl, arylalkyloxy, NRLR2

and NRlC(RB R is nethylene or et hyI ene; Rl and R2 are
each, independently, Hor Cl1-C6 alkyl; R3 is H or
Cl-C6 alkyl; Xis d; L is Halogen; the netal sulfite
salt of step (a) is Na2SO3; the phase transfer

catal yst of step (a) is present; the sulfonic acid

salt conmpound of Formula Il has the Formula
NaSO3- R-Ar; step (a) further conprises isolating the
conmpound of Forrmula Il1l; step (b) further conprises

i sol ating the conpound of Fornula IV, and the hal ogen
substrtutr on reagent of step (c) |s oxaI yl chl ori de.

Y . Y " o Y "
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0C. As shown in Schene |, sulfonic acids of Formula IV
can be prepared by reacting sulfonic acid salts
W@ suwsogmat e salts) of Fornmula Il with a protiBCHUBIHN5/005750
Suitabl e protic acids are of sufficient strength so as
B0 O e L e B B ANEL BaSR P Apbfe
frequehepeespanse ancFmrseasmmj/ ef the hracqmrphdmecS atod dll seeh Weiations are within
ani c. ac

the soqe A PSS RETHRE: 5510 6 HEr b UAPRERLS it and

the sizB b@fﬂe%p@ﬁihg 6GRECIRRBefd (RMA: feadiCd ShrtibX 3Rk Qir VBN He pa ssage
acids include form c nethanesul fonic acid, p-toluene

2 to engerithopivity dovidh suBpizataneplithdmiodndused, resonsq fiondhemidrephone 8.
a]%%fd and 09} tlg)ePrI bran pgn&%@rgss%%etgo%al l/@ o?gg ernbodurnent of the
Sdi 1re nts e’pro c acid ded 9

air ﬂo*iv@;émor tdésé‘rﬁﬂé& vﬂt‘lﬁfeﬁrélﬁﬁ t@mdl WBM@ in b ldey pdwﬂ@ &Hhalbr stch as
preferred enbodi nent s, t he

dlSClOSeﬁé’fi §1a$nP@t N9 é 594, 9&9@%@6@@ PGk arp dhefempanerys phatypically
t I

iy pob B 0B 20 KRS RR R USRS, Sual 1 P e

deviceeX @e]sigh-lfmhamoy q/lrbrmhembshaneslna% ez pietdedecsid floment, eltagonic

sous e o B P e D S B 5

Vlbl'ategétl bérﬁgh@r Bk \ee MisteF6F ¢ @P&)iedr?f ?B%Qﬂeﬁ nQi4BIRhE50 B suspend
whi ch the conpound of Fornul a is at |east

partlclpmﬁ the meyhcgmlenﬂ;n@ the eir passagdl 2. Ta furthemaid frestienangign of

pricl SRRSO e PP BP0 58 By B

charged(i.| ev hRBarg& BppRRE td oAt EithPelechdstdtirtylae 26¥ intethalair mabarﬁe 0.In
salt. In further preferred enbodi nents, the_ solv
this engbndineni apertian 181of kot 1& deawvndstofhe pY @arsagee%%ﬁﬁeqiuced into the

cavity '48@05 LAY frﬂ@' nha% rddéeeren%m% rrhzsﬁ HE Bt dneIreRfow e
ven can |'so con aln wat er nore pr eiperred
micropghohne dlement rodtdes aswise etgnakselrﬁt Taihenﬁom@mgmimm afRemed foaron trol

ure can be readjly determned. b he skilled
cither @i ieduenss bl 45 SHRY e et i TR 20 Ris goghpments
of the ﬁﬂla@rtae@[g&rf@g&rgao@,el ow room tenperature, such as about
to about 10 C. In sone preferred enbodi nents, the
r Eléi:ﬁr ipa blosk déagrdne depyesentation bf)tlme agowﬂtlc lsehtend sagfomtof e present

iovento oy By B b FEERTAC RS BaE e gt efhoPE produces

noise €AY in@esRMte tofdetectdanatlosy 1dayneee§1g@a1§ arfeiph@cebded by an
product fromthe reaction mxture, Precipitation can

procespiagiciait adicpgpnditipndhe sighle4franht, defermingibe girestignd dhe airflow
o oG, D5 RS 21100590, 8 TGRSO brocuces
two signald: lBl@EA’HﬁiSlgnmlaﬂ(] andd2BA LB preti)], 62:ool ing (e. g to

of’g%ﬁi‘g‘*& S 6&8%?? Cz%c angéaddL@gklgdga ﬂﬁeﬁrmce of an

airflov? B1@P %ﬂlaf%@ieﬁ ABFice. Bt INHAINE sighA6216 ldtéﬁéﬁ Rt R his gséage ofthe
provi des a process for prepari n? a sul fonic aci

BREA(B{rklgmiéﬂes saindjcatarmf thandirastiorof thelairflow Ty staaef thagNAIALE

sgnal 5P ERGNE e FEDE b Yy el ARG ey of elfighon ot e

airflovp H fhee cRarmal durBipttr@nRingy Thésetsigaly £6 efleo 0bnteol plslsigh-
transfer catal yst as shown in step 1 of schene 1

above. Any Group | or Il netal sulfite salt is

sui table, for exanple, and without limtation, Li2SG03,
Na2SO3, K2SO3, MgSOB, CaSO3, and the like. Goup | or
Ilmetal sulfite salts can be provided in nolar excess
of, for exanple, about 2 eq, to about 1 eq, relative
to the anmbunt of conpound of Formula Il. In sone
preferred enbodi nents, the netal salt is Na2SO3 or
K2SC3, nore preferably Na2SC3. In a preferred

enbodi nent, the formation of the sulfonate salt
conpounds of Fornula 1l can be carrred out |n t he

o - Y I Y o, - o
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defined chem cal structure. Exanples of cycl oal kyl

noi eties include, but are not limted to, chem ca
w@e@aps1ozuch as cycl opropyl, cyclobutyl, cycl openuygiops/005750

cycl ohexyl, cycloheptyl, norbornyl, adamantyl,

freqL]%H{?Ve Gttt zﬁiﬁ% @Yéctroﬁﬁ't@c é}gﬁml"&’ et eﬂds W@T H%%af &®is input into a

used herein, eterocyclodl kyl " refers to a
compayaibnatduycl 40cpnd (o BQang compargd M'thai mefes¢noptiimediold sigrald2 and/or

54, 150 i Sttt gahe B Cdm ol SRR andlrda frstletpstsgp rising
edgelon thOBREATHNkilgh&1%00fhe 'IFI!I—EXI% YishQabky |at@e bWh@édn@ﬁarator circuit
that have one or nore (e.g., two) aromatic rin f used

40 and/oragd2;, 'R/ high feeqpenssl Vulbrat@@ ghyesho 4211)r0d@ce§ lasigna % which

repreggﬁ%g}ﬂ%?%ﬁl d@?ﬁ%ﬁ%%ﬁ% c%r‘rﬁfnreé]i./xﬁ%g cg.{xre? ?@m%t thren hi c%;ll f’requency

vibradditdoatralierl4d (aflh(ibhbﬁftﬁm deﬂi\'va«@tthellagh ﬁeqﬁﬁicyrvﬂ*or&ﬂd)r 26). Comparator
het erogcycl es such_as g%ine and. i sai ndo| ene grou

40 cqrppasemasnah s awﬁ*é%%%ATHeil &) endHitg fignals havs. gl aniplitude
and/ Wgéﬁﬁt @etérnﬁné@érﬁfr‘?ﬁérgfﬁz ahd) ﬁleslétgﬁe(flg\l HALE signal

cte ron1oxygen gen and su
62 ishaj thg com@anatort%cbmuesahe highrfgguénryedbriatoe cettoglles d4# ,dwh1ch

sty e ARG RROIR 1o M E eV GFALSr ZAvgh SIS oFht is, i

the EHE&PH’@,ig%I 6PR abbidla RI&EHC tBFeSFold,| stiffitgrt REH o R ItinABe air
unl ess ot herwi se stated, fluoro, chlioro, brono, or

passdggda.to Figaify brenthing.ylhus, tl;ﬁpqng‘gng@h@ Qfrthe b\tched INHALE signal 62

bem%ﬁ]lee %nsdatt(l} %g{rﬂfﬁ s h][e(gO 5eln é)rvgrsé%a ﬁfl 1l gngsglardog at?‘?e) indicates

that ﬁh@ uded icinhblionp. a8igfikrly) Vﬁ'ld:léchrdswﬂlc lplht@dﬁld&gir @ohtrdlter 36 is actwated
nDnocycllcé or multiple rings fblcycllc up to_three

by att sqyghipatclé SRIGHEH RignalhO amdiienal ebbierrampargipn 2 and a
t [ f i
INHALE 807 WRRRRO RS ER kP Bl ookt Blokh 8334 Boduces signal 54
whickxemnpdeats thxf maniylunmoeleige esd/onfréquetecy feqtired ® avtivateithm dledrostatic
tao, chem cal groups such as phenyl, 1-naphthyl,
maw§6naphthyl di hydr onapht hyl , tetrahydronapht hyl,
bi pﬁeemgh fre aédawkbra@h S&ﬁf&ﬂﬂéf A ancf/énth%&wauc m@@wﬂtroner 36

bi phenyl enyl acenapht henyl , acenapht hyl eny and
assumpkiahalTten todreraontinging a§/ longes theAR BATHi signab 4p seraainy tmfp

il e R oS R O B i B

signal 80 Yeedkink Taled i.¢. alieadikndl falhﬁg‘f‘ﬂél@weﬁb tke3n61dofoltage, the high
conbi nation with other terns, is defined herein as,

frequensseeibrasenvay dse the dleeEpstatis platkdatlecips 2haredsrctivited o
d eﬂo” gqu Eég%%fa{éltsc W4 ;‘Faﬁ%]{léﬁmgﬂ ﬁ%%w@h%y anrgfthg gfdcgﬁtgr circuit.

herei'n.
Powarte tlmhlclréphiohe q usal 1n(1he mhahhmg deusis sugiliedsideniior 701 1n this

. h h h h h
ciren. TR ipe Dl BSSEY bR g fop S £ Rrevane Sy pompicated
fromthéTﬁ’lll&Q}Zhoan%ﬂcfi‘Wg ah8rdplik&d by R dn@flfcation circuit 100. The

aryl al’kyl oxy" as used herein neans a group of fornula
amplifi@ian yirahkgdnmswr@oe -auie74 enchits' assqdiatedk gomporestst Hidis

e e D BB KBRS B R ey o

unwzﬁﬁécb’ﬁ%tﬁlé CC4pRci@ior, 76, Biode 78] digd) 8(I§lbﬁpmitb1€821a‘1ﬁh@§1alrob @M 8omprise a
that have at | east one heteroaton1r|ng menber such as

sul fur, oxygen, or nitrogen. Heteroaryl groups
include, without limtation, pyridyl, pyrimdinyl,
pyrazinyl, pyridazinyl, trideinyl, furyl, quinolyl,

i soqui nolyl, thienyl, imdazolyl, thiazolyl, indolyl,
pyrryl, oxazolyl, benzofuryl, benzothienyl,
benzt hi azol yl, isoxazolyl, pyrazolyl, triazolyl,
tetrazolyl, indazolyl, 1,2,4-thiadiazolyl,

i sot hi azol yl, benzothienyl, purinyl, carbazolyl,
benzi m dazol yl, 2, 3-di hydr obenzof uranyl

2 3 dlhydrobenzothlenyl

o o L, I
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the reagents and solvent, if present; the
t hernrodynam cs of the reaction (e.g., vigorously
we@z@thgdn c reactions are typically carried ouPCHUS2005/005750
reduced tenperatures); and the kinetics of the
rectifi€Rfohl c%ui(t €09 that 8u tgh@t& 186t 1Rt élgﬁhl eBREAN D 4t i€dicative of the
typically necessitates e evate t elrper at ures) .
preseériee @ aﬂaauttme:riihc atmapaitor eifanisl Moongmises ait ep-empdioonesistor 88,

.ro ure, (about,, 2 C and "

resisf o S 07 BRLESSRED4 ol toriliaet Bt b s pcompeator that
detedt§ fHéQﬁﬁhua@ectﬁh of fiRaGtloansitiah thdéhaRn8cas SaHuaes S BIHALE.

herein can be carried out in air or under an inert

at frbe poTepaatoTisewhvpiks ag Edlewisobserebmd i anptigd.rémg ke Bass filter
(70, 28 aRL AR g eltipa 37 97 WP AE RDpRlalol, WERGL XMl ddnldhces, signat
48 wile bivd apliastahtansous rvelta/geldffskm fBMtl\]tceao tlliwvcﬂ{agb éen a{ege san.

Upon carr out epar ation, of conpounds _accordin
breathgng, fue @r%e s8s of E?d%r?ss@& ip @ dioy PaspRecuLy éﬁxe. coBIPaefQy senses

I t

this ?clﬁﬁitg? gfﬂlségr?‘&acto a %’Iﬁ%ﬁﬁétﬁﬂ%wegggﬁa eg)?;tg ggl AIfSCa)\Frs]/itfP fbspect to a long
termrog ¢ovy phssl filiezad vaysipn oﬁmgmedttﬂr&girea,ahy sigaalcredted dtitheintasechen of

resis RSB ATHERRETBE OL a1 JOL SeomB e PHBr B, o fifference

betwkh 1HeYd b 8¥RIPcpidsaifls ARMARHISSOARS bRAHIRL QVHeRRtNA] T
respective preparation materials as shown in Table 1,

inhalgtidn pnextatationa ribiseliffergrdeansanspd by ¢Thparpipy 8Atwloeh ghnptates the
INHR% s? SnC 'i Bfeﬁtﬁe? 191 e%%% %¥ mgc%tlt% It at @é WﬁXhe% élﬂ%?%%% Eétgveen the
OW ng exanprl es
instahtahla@dsrcﬁfsbt/@f thel LRSS sensirtigiabatithé cominenetdtent of bﬂeﬁl‘:hing are
the invention in_any manner. Those of skill in the art
withigs the spighand scope Qg@ﬁ iPFSCRiVRYSIEPY- of noncriti cal

PR M1 ol ot Nt L By

d1redﬁIaERAR£e'Ebﬁbbﬂb06/2 The D dETHN VerPidENYEprab S TisANESIdIROY L

| DE Ste Preparation of. . o
contoHa e e Ry on i SgTEch i Ghuel e pEncies Hewdutbisaprocessor
cuc@ééh%@a%&;%tf:di tEcddfARndhOhoivesgadeglid t@rrﬁs st dhp18€de or frequency
m xt ure 2-chl oronethyl -1 [ 3- dinethyl-benzene
areb(0§26 6 g), tetrabutyl anmoni um i odide (6.4 g) and water
t h e Pn%h)elt" g} fﬁtlsgﬁl e&%@%o rl%rpger gllrtfjlfgienslfér Oﬁ%{ﬁlﬁ}&gtidﬁelwery of

the rBdi i cGhe: S&ﬂ@ ugdrs ased miiltiyle baeglipoaniale fhelp)resclﬁbﬁi écddglof
The m xture was_ stirred and cooled to <1QC. The

medwa@s@&ecm of githwat degrepsedsling canerish cihdp Was sigitiqp e inhaler
o s S o A0 0K A0 Pl T o
inhalation de@eds2s BeldwthiW}holqb ke yrihplatet lspnekhdcbmes talsegj dbsing pauses;

uporgt%d ggngl%lgt(olﬁ](a %tppr%}g&lqﬁﬁs‘c?@nébé@ Pwﬁ\lé%?d%d_l\%za’l a%%% signal

becoﬁ% tr %%kontﬂu@spm%ﬂ eRh&P3HIRL d @Ok complete or 2) the air flow
t henyl ) - met hanesul f oni ¢ aci d Met'hanol

VeloQIB’ @tl_ly balnw t(l@ a @nwétonw thpsboldl JThatpreeese somtingieh sntilgloging is

i R S I e S e

cooled to 0 OC and hydrogen chloride (112 g) was
passed through the m xture, maintaining an internal
tenperature of <10 OC. The m xture was stirredfor 2h
and allowed to warmto roomtenperature. The m xture
was clarified by filtration.7 The filtrate was
concentrated to 600 nm . volunme at anbi ent pressure and
azeotroped with toluene (3X600 m _). Heptane (1.1 L)
was added to the m xture as it cooled to <10 OC. The
solid product was collected by filtration and washed
with heptane (100 m ). The product was dried at 40 0C
in vacuo to constant weight to give

(2, 6- dlnethyl phenyl) nethanesulfonlc acid (149 g,

~rn A NN N R AN~ /AN -— o~ N oNA
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bi s(trifluoromethyl)benzoyl fluoride was converted to
t he al cohol (6.6g, 100%, a pale yellow oil. 1HNWR
WQM)G/OMBIZZ CDCI3) d 4.95 (s, 2 H), 7.59 (t, J=BCOUsY5/105750
7.94 (d, J=7.8 Hz, 2 H. (L27132-16) Step 3:

’ n?fr% _I}p&é)g&gz}ﬂr@ce%b&?fg i ok ARA R BN RRGRY hdRG ARG atory flow
10 (@p&setnta( by s1gha.]®48))|m°tt]wp4man yﬂuyﬁoeglz ydnt shbwo lothe(dBawgings, this

infofpifkg) bF o A3 5 RSO SE RO MES P B SR et
tMe&@IMaﬂd%r%@&f@ﬁhﬁ’@}gl@lﬂe]de%ct&?ehﬂmm 34, (hcomtset fé)ra%céﬁﬁﬁhsh this,

stirred overni roomterrperature t hen ad Vi a
the lpglpﬁﬁcwnt:bV@worﬁbr@@d)@mé/onﬁb@@m%atwa%ate dbﬁeetpeﬂlreshold 34 must

V! rategd. The
be plb ARGt B B REEERN ST B rlipfic S B eyfERmmed
to trigherShéRati @usabi@odedihef the itiatte td ddjdstJor BPihg idpiration flow rates
colorless oil. 1HNVR (400 Mz, CDCI3) d 4.78 (s, 2 HL
ronlmag@nt(-’qo-pajlelyt a ipgividyally. Thys, dor @@mpje--]zheglng%ratg qqptrol scheme of
t
T I —
flowldsergused dypfon eratuple, desasddiadg capaﬁtﬁnxiteenahve&, Ehm ptocessor 38

can éﬂ’slgh%*%@ otdgqlqgilﬂﬁlgi@?/ gt?rtgh&ﬁl tBQ S OI)S tc):glrlli%)%/lllen?sr lgerrnegl%egcrib%d %e’ g.,

r t
vib Jggls t@k&ﬂr&wg@a@ éw W% ngglallﬁgﬁ irhes $@§ égﬁ;ahg%%gdiséfmm

Thusp.f@r;aa@;pleg eqfrocessor 38 can be modified to actlvate the v1brator at a time just

prlorf}g(%ﬁeBﬁ%gt%ﬁ IpI loce U%Oen eg}e/ n? 8)a<r‘thval%<t§ f’eg ris(% %gtefubsequenﬂy,
there%,yﬁnd&ﬁrﬁg(ﬂlé infellicamenteihtoythp ARgydahr éﬁf&ttﬁﬂé’lﬂl‘éﬂblfoﬂﬂée@ opfindl

sodiumsalt (0.19 g, 0.44 mmol) afforded
respipatgryiabsepEipp pﬁ@@ é@ﬁ%ﬂ%y}eﬁh Sguey vereprRessees A8 eshibe adapted with

on ittt PR LRSS S B L S RS s e

powdcsed tretticaméntt t6 tachidwBmaxiHam Meﬂl)catﬂn %eﬁd J=7.8 Hz,

> E‘L%ﬁ it(Lle g%lﬁ%@% % eﬁ%ﬂ&?@ﬁrﬁ ﬁ@iﬁr@&mce with acoustic

con‘n‘éo'{lI bed hﬁﬁxoﬁ&b%&ﬁﬁﬁg@ﬁ&@ SioH L1 F@iety B3R Pthi Ri kX &P Wleckives

e
hereimlby%ter gef ifq;rdvr Gt Ihel apheacisted thet ai&lneglumeolﬁucc:ndmddne(r@s aml
affor d 99 uct
mettfs Ok AR hdog e SfeemaRy HPaPlenfitiS Rudbh O b Cinfimts are
possiteX #oeexdnfhléfpr@dedsing circuit 30, threshold signal generators 34 and 42,
2,6-bis(trifluaoronethyl hen ) net hanesul f onyl
compaptgrs PeandF3 ang can Bogiy gndw fhéltéld\ﬁ/@e ANICIDRRRIRBSOL0T ARleg

mrwﬁ%@%*“ﬁ%ﬁﬁeé?ﬁ@%2%8%195% ety dhebhedodly

Alth&kgh(tBe Vﬂh(ﬁbld&ﬂ@ﬁﬁhﬁ(ﬁ&bﬂib&d_m -RVET BAMFShdle r @bBAri beHiORhou lar
Pr epar ati on of

Ste
fashlewpﬁfﬁf)f TSP OTASIAPEA &7 by diseretenfEthsrshelfios custory cemwpsAts, or
canl%qhélu&&l % dill8e, ROGRAYERndescri bed in Exanple 1, Step
2-(trifluoronethyl ybenzyl bromide (25 g, O. 14 nol )
af A&ﬂod‘éld tizsholdifg gmmﬁéﬁmmkidﬁeﬂnyIa)npﬂnmdhéfreds@ndymno@ssor 30 and

sodi um, sa mhlt

the iuiol” i Tt bF 38 il b 2paveCig PhhT 88 pifiend Colol ana

user168able Bi83ts Bleg PnidinPh €& @td R a@fvation, etc).
(2-Trifluoronethyl phenyl) - met hanesul foni ¢ aci d Usi ng
t he procedure described in Exanple 1, Step 2, (2-
trifluoronethylphenyl)-nethanesulfonic aci d sodi um
salt (22.2 g, 84 mmol) affor@8ed
(2-trifluoronethyl phenyl)-nmethanesul fonic acid (20.3
g, -100%, a pale yellow solid. ((&@381-183) Step 3:
Preparation of
(2-Trifluoronet hyl phenyl) - met hanesul f onyl chl ori de
Usi ng the procedure described in Exanple 1, Step 3,
(2- trifluoronethyl phenyl)-nmethanesul fonic acid (20.3
g, 84 nmol ) afforded (2

T I I Y e 1 I T L S AN o~
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Step 4: Preparation of

(2- For nyl - phenyl ) - net hanesul fonyl chl oride Using the
w@e@smoshere described in Exanple 1, Step 3, PCT/US2005/005750

(2-fornyl -phenyl)- nethanesulfonic acid (418 ng, 2.09

M A b IcBR Patatoré 20 Bd 3POSIVE Adan BB 10 BBGRHERMNon of activati

chi ori de (C’% 8005 . THNVR (40D Bcoc%rgg d 18 ggrvaten

signgls ba@d}d}ffer?nmgr(aél strengthd)andior Mqﬁer@y Tims, Bridkamplesihic (ngh

oo B A BTt g

achibved| @hil@ TR oS@fic pﬁtepmmﬂﬁ fletBMteORBerPd mgﬁﬂlsﬁaﬁg}fh of 35 mV. is
skill inthe art with proper nodification of the

Obmﬁﬁécedure of Exanple 8 such as repl acing

2 | | t C I

> TR S5 Bt e
posmkrleldl cmécﬁlyn oh ke iandr will df theme@crw pesshfal2 vhthe dogice DARGEs] of

it Gl g e BRSOt b B e Phehoeeridean b
prm?c;eg/te g KRstbf big %b@%e%ml%e%d th@u Q%@&Iﬁédﬁ% for

he spirit this |nvent| ere ore,
exampit.andédd us¢din anhehedzppmniwwealhea IWn':ulct otherwisd hotspmmt a portlon 10

I f th
or e 3 SRt P Pttt RRRL o Bisteagns . et
elenRhi &l Hesan?emeévhtﬂu@z{ pressire ARV Q@%' aﬁ\epésblﬁ@ttﬂaﬁguu@&ﬁ that will
No. 60/547,600 filed 2/25/04, which is incorporated by
outprgpPrenTtaEe Hignals # 4 Anptien offluid srapsure (amplithde)ndiod frequency.
Accgrggﬂgll}g fgl%elt gsé?l"fl nQ/n{It?ddm %g agﬁttopﬁgt%m I%ngl Ellt@ B}'t)eﬁate in any fluid

I'nc one
medfuat @ﬂlﬁerdhtﬁiﬂiﬁmo mevmeaﬁbmatm eEuRE edreebl. by reference in
the|r entirefy. WHAT IS CLAIMNED IS: 1. A process for
HH ofhey Hé)défgﬁ?ﬁ%ﬁrﬁe Bpsstle-ier §xgmplay alﬂaoseil potyshpwn in the
ar I d
df”éﬁ%ﬁ@?ﬂatﬁ%t i rBloblcaf?be BRARLARN ARl BAZLs cbnrlled by signals 60
and 6hdhgrtiongy cen hs alsﬁroplgatdﬁ/ nhalieykto, com‘remsca‘nle&g/lb of @Heﬂhe device
may %lcoaltelt% td,2Y0] (5?? %p a:gg%%%(}gg ! ?ﬁ% fﬂ%a)%g}% |the té_nler@ay be
modBERKIRG bﬁ%‘ F?f)/ﬂmt abilv zﬁ@n%@k&%o‘ﬁ%ﬁen’c@éf &R Refch @Jc é@iahpt)&ﬁes of the
NR1R2 , aryl, aryloxy, heteroaryl
day. Aderee vsar the Gxer nRyibs appropgatslyiappdifigd to Pmrrah@p\mloth@ of data

relatg$&ﬂxsa€§€e£ nt?rSE%JF Hegrslgsj &A %gg cycn%&F n?%cc Ghil ) Oor}lség’g)rfRE@ ). This
datatcagbd paticuibtli retlhent\foabnﬂilcalcmmlb tveterd 10 %qu;“oetaﬁtt toagblethe
forma 5- or 6- nenbered heterqcycle;. R3 is selected

recom&&#%@%&%mﬂ Anrseignedigption. Qf C@rsqaéht‘awwou%.ﬁ%ﬁcm@would be
acco%ﬁlsl%l Wit a ¢ erXOIl a"ﬁﬁlﬂ: Ocﬁ?crélrgﬂg%lgflhé 'tﬁkgam&ﬁ% of ﬁfﬁ%g {138the

a conpound of Fof nu wher e
dev1beelmslbngn geeduPyrtivirmbrea th@rcouptet may bk lusetetpatack dihef mmmlamziettlme a

e B T YR R0 ek P05 A
FOA‘I‘EHbl@gH the pre(sé\’itjﬁ?e%@oﬁ hdd BE¥h |dh’ecfé@ & 8 &oM's,ﬂlcsccﬁ‘lttgf Qﬂi@me for a

or Il nmetal ion; wherein g is 1 where G oup
dry m@r intheler 2athel pepspat ipvention & Mtise hantedon tlId cqn@taeI themnesent
1nve1gt}i)3nt i ?rﬁgﬁdegq? B8 :a&ialp(fe%%? g]il}? bnﬁﬁlgf o8 ?nge tlhI Wﬂléld r?qulre a control
mecllr_eihisml(sacli ¥ dAcribedIerail dasadbreait) (nﬂ@&@ﬂoh]@eté@ioﬂ For example, an
conmpound of Forrmula IV with a hal ogen substitution
reagent to form said conpound of Formula I. 2. A
process according to claim1l wherein said reacting of
step (a) is carried out in the presence of a phase
transfer catalyst. 3. A process according to claim1
or claim2 wherein step (a) further conprises
i solating said conmpound of Formula Il by
precipitating said conpound of Fornmula Ill and
optionally filtering the resulting precipitate. 4. A
process according to any one of clains 1 to 3 wherein
sald reactlng of step (a) S carrled out in a solvent

o . o S
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L is halogen; said netal sulfite salt of step (a) is
Na2S(O3; sai d phase transfer catalyst of step (a) is
w@e@sesito77 sai d sul fonic acid salt conpound of MOF/DS1085/005750
I1l has the Fornula NaSC3-R-Ar; said step (a) further
anesBRIABHLPIBS chifl@ ba bl Jagh KBk h ARMREHRNELQ6: AHArdIHIr&lldrlak proi@ded herein
step (b) further conprises isolating said conpound of
to mpoitendnd cowtrolthe amaint of ahesgesticsupiatiertirensives. Addigenrllyothe acoustic

ens B o L oS R BESR P AR
partidllehp&ieaphan yécordmlidiane mialib® fitldoGRlabingend analysis.
(2, 6-di net hyl pheny) - net hanesul fonyl chl ori de,

( 2Aﬁ%lpﬁgh @ﬁ@ﬁgqeylmgélﬂ@gﬁ@ ggﬁcﬁgﬁ% hastreyifepseveral embodiments of
NEC R —

of thehlngritwtie, direction and/or frequency of inhalation, these have been provided only as
2,6-Bis(trifluoronethyl phenyl)-nethanesul f onyl )
exarpleneh %fé}evtla&awwthpa %5?%%@9%9 |0f11-eﬁelémﬁ@éa Precipspible
. ' . | | . 3 .
vt 5 {SORIRY o CRRER s pIRI TS . AL
modifiatiphsand \eria(i@as dromgrded énbé Inclded heremubvitlun yhe scope of this

. chloride. 29. A process .accordi t ny. one.of clains

aisefp g 2y Bigpismh PR g GG PR e and X
are selected in accordance with the table
her ei nbel ow. DI RECTI ONALFLOASENSOR | NHALER The present
invention relates generally to the field of inhalation
devi ces, and nore specifically, to inhalation devices
that utilize acoustic control to facilitate breath
activation of different systens of the inhalation
device. Particular utility for the present invention
is found in the area of facilitating inhalation of
powder ed nedi cati ons. Certain diseases of the
respiratory tract are known to respond to treatnment by
the direct application of therapeutic agents. As these
agents are nost readily available in dry powdered
form their application is nost conveniently
acconpl i shed by inhaling the powdered material through
the nose or nmouth. Alternatively, the drug in this
formmay be used for treatnent of diseases other than
those of the respiratory system Wen the drug is
deposited on the very large surface areas of the
respiratory tract, it may be very rapidly absorbed
into the blood stream hence, this nethod o f
application may take the place of adm nistration by
injection, tablet, or other conventional neans.
Several inhalation devices useful for dispensing this
powder form of nedi canent are known in the prior art.
For exanple, inU S. Pat. Nos. 3,507,277; 3,518,992;
3,635, 219; 3,795,244; and 3,807,400, inhalation
devi ces are di sclosed having neans for piercing of a
capsul e contai ning a powdered nedi canent, which upon
i nhal ation is drawn out of the pierced capsul e and
into the user's nouth and thus, into the user's |ungs
and respiratory system Several of these patents
di scl ose propeller neans, which upon inhalation aid in
di spensi ng the powder out of the capsule, so that it
is not necessary to rely solely on the inhaled air to
suction powder fromthe capsule. For exanple, in US.
Pat. No. 2,517,482, issued tl® Hall, a device is
di scl osed havi ng a powder-contai ni ng capsule, which is
pi erced by manual depression of a piercing pin by the
user. U. S. Pat. No. 3,831,606 discloses an inhalation
devi ce having nultiple piercing pins, propeller neans,
and a sel f-contai ned power source for operating the
propel l er means via external manual mani pul ati on, so
that upon inhal ation the propeller neans aids in
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fl ow turbul ence around the sensor 8 (i.e., inspiratory
air flowrate of a user of the inhaler) and to contro
wo a0s087conponent s of the inhal ati on devi ce ZPCEHESHO05/005750
function of the anplitude, direction and/ or frequency
We €faihhhe detected airflow turbul ence, as descri bed
below. As shown in FIG 1, air 10 (or any other fluid)
enfler s tAmeininhlbidom ¢rvicsdgedeliveting ntedivanwht tp dxset, kad device
Cm,resgixatory activity of a patient inhaling on the
OmPHEe 2. As air 10 flows through the passage 12, a

POkh beustibesiRilef, s@dmcbiio eahtrdle PRI gh fcdubtid REsing element
assage 2 into a cavity 4. Placed within the cavity 4

confjgyireghtoaletect ipfloweraundgalasorgicgenymnelemgpt and tp peoduce signals

: i sensi ng
that febih WS B8 I HE KB of sBR R ARG, ST
m ahighhfbstmeicyi Whadapbafigired fordadicegasaibmpdiopmemtigto said air flow
noi.se. signal. 48 in response to the airfl ow detected
“meﬂf?aﬁﬂn? &Rl NpalFion RE SHAWSTt ude, direction, and
frequenqy, ighalhdif @vickla8WMalthtdintidifer GahdrothpRikBe @n
function of the airflowrate 10 wwthin the air passage
electi@stasic ptlate pdeitionsd iR saidhirstlovo firpiitacting sdestedypatislest 8f hedinament
the mi crophone i L.l vary in both frequency and . ..
thergiiy ol tsRAGRE plRihtne, fEtieuisd S P et SHET SRR s @Rlainciosie
inhaltibA by shil@sgavity (which is a function of flow rate
W t hin thenﬁassage 12), and thus, can be used to

codt r ol Apdphalgioncsiviseme elasmert intghaim hivaiesein saiggoepistic controller
s a1 S e ERRUEDRY A e R S S8R Gbifcas

inhahypien hagstépreidoul d be chosen in accordance the

particul argeqnetry of the air, passage 12, the air_flow

Pate 10APHREAGHN &Cﬁégg%g@efb, C?%‘Wd%&‘hetrﬂé spifl deghefizdpency
vibrdi5RABR LRI o1 GRPLE bithtibfudeld® affiifhgpPhone 8 and

all such variations are wthin the scope of the

pr ésent Anrvetticordeviee e elaabéd/in Qamnbtvédtreih esid signhle control

. shape.of. the cavity A and the,size .of the.opening 6
acti BER 81 ke epd B e SRS P PR e e o

W Ehi N henRaationaleicd ab @la@it®h dl4ld 3;aMtickdin 4aiditinker is adapted to

sufficient aqflltude to induce a response fromthe

1

provigedeedhaelnto Rid wef when pgmwetive whilpiion tmegrceedp a ferdgtermined
gcross-sectional view of an enbodiment of the air flow
sensor (described with reference to FIG 1, above) in
a dry poewdshalitivhalegice asichixhedim ddaiscl,ogeteihacdhste sdfding element
No. 5,694,920. Depicted in FIG 2 are the conponents
comppises ap @epusHE Micrgpyons L nhal er 2. A nout hpi ece 46
| Sgpr Ovh‘iixqﬂhz];}lﬁfonade't;ﬁ:@ fas ClaiRed inR@ihEN ek @n sHB3b&sAc bdiRing
device 2. A high-tfrequency vibratory nmechani sm 28
elemeet gpmpriseeaogl pressure tremsdregrt , ul trasoni ¢ acoustic
t ransduger, r.other el ectrof/nmechanj cal vibr.gtor
mednani o Ao 4Ficg A5 el P o]-atteren Sy ikitemest
comg@seaa,driabb@a@rmémca@mﬁul e) of dry powdered medi canent
0 to suspend particles of the nedi canent into the air,
pa$@age Apdnhafgion devise s slagmedia dajspl dicssin gpid medicament is
ckh&ﬁ&fﬁ%hgﬁmn nglectrostatic potential plate 26 may be
provi ded to draw particles of a certain charge (i.e.,
a charge opposite to that of the electrostatic plate
26) into the air stream1 0. In this enbodinent, a
portion 10" of the air 10 drawn into the air passage
12 is induced into the cavity 4, to be detected by the
mi crophone el ement 8. Upon détection of airflow the
m crophone el ement produces a noise signals 48. The
noi se signals 48 are used to con_trol either the
hi gh-frequency vi brator 28 and/or the electrostatic
pl ate 26, or other conponents of the inhaler, as
descri bed below. FIG 3 is a block diagram
representation of the acoustic control system of the
present invention for a dry powder inhaler. As
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respiratory absorption of the nedi canment. Moreover
processor 38 can be adapted with appropriate nenory to

W0 e@sks®@7patient's inspiratory flow rate, whi cPCES200&005750
used to adjust the powdered nedi canment 50 to achieve

maxi mumaredh At drodevReTSE ddlivertidiSowdldred Mec8ithReRtto tﬁ'ﬂl@ér

there has been provided an inhal ation device w't
compigigt i ¢ control and method for operating same that

fullg @gtisfg both the ains and objectives

hefRPROEFOPEEL forth. It will be appreciated that

al tipadtistis patidllefinedadh BitbsstiRendi®d flementQfostiwgedWitRin said
. been presented, many nodifications, alternatives and
air floyinassagentaid eonirofeseing eonfiggreddq daispieair Bowersw sed acoustic

i reuyl t . j ener

i 300 4 R B SRIRTEL R o e s
diredt@®n@f saitiagrftgw;,omekssor) or analog circuitry and/ or
assgcia ed software to, acconplish the functionality, |
ded &ighyEdIvRRYEYIRTatoy fPHigduHng pid payiled medirppphip said airflow,
deser i e B . . ar .

oo e oo R k6 10 PRt iR oTRf dai@ignal
indicafes-inlvdatmheinfl tobe destivated vimpo sed signaldndicatas inbaliatiod babexntased.

in singl.e nified system . Al sao he .t hr eshol di

i 12ur e Ay Shaplfpde Vet laiBhq i i 0 uerics SiF b dgpency
vibra36r i@ Aetnéd6n hiks Sff aql @t NtyCERASs uafil PpRE@ERAMMIBnCAHpoRRlered

adapted to permt user (patient) control and

mediggmentdeflplieantde presets (i.e., mnimumflow rate for
acy 3V at %glgglgag%}ﬁ%nodegéc%%g 1ol R84 incPARA! 1aR&91rca§eirL11 Qai? :é]lglrl]a?lg control

can be a t generation of "activa
activatigmef stibes ediddimhdrardchgcsnynite ighalativgt thae.and/ or

frequency., Thus, for exapple,.the hjgh frequency . )

vi bat oAndahﬁqﬁ@nstﬁ{&@éa legmetin Jairmel o Ribgrepmend gledicgment is
ddh%FQQHﬁH%%oH&h%nKhz is achieved, while the

el ectrostatic plate will only activate when a signha

st tBngt Anciirfl®s dikéctibsal olttaddtivedensor bempmuoig:f i cat i ons

are al so.possi bl e. For a e, the m crophone can .

D RS SR g oSy GOTHELF RO eFiAE » Qi e pfefows Hound said
acoudfid i @¥pIRMSE eRG®nt dn®f the device 2, instead of wthin

the cavity 4. In addition, as shown in FIG 1, a

t uf BeVERB @D gjegielrtatconveriysaihsighad iige dvprestiongegrsd diregtipn and
wnpﬂ%ée%y§g¥hﬁﬁ3§ within the air passage 12. This

nodi frcatron, for exanple, can be used in an

I nh&l at Aotiredaumat éntalhaionwonsotl detidecdswildmed o clpidn 0P twigrein said

portign 1Q' of the air 10.to enter the cavity. 4. . In .
convgERAn GLEsHLt Ingluges AFonrpazaton Cicy] ffristasting Ay ritig) ddeption of said
airfl@k ement can be any known fluid pressure transducer

(e.g., air pressure transducer) that w |l output

appr.opr Aatieect oph almladion sefson deviicnasaflaifie d imlclping 4 §,uvleerein said

anpl i.t ude) .and/ or frequency.. Accordi ngl the pr.ese
comb R i oA A GPR B R AR Yelo e B8 S ow

any fluid nmedium (other than air), to provide
automatic acoustic control. Still other nodifications
are possi ble. For exanple, although not shown in the
drawi ngs, the present invention can be provided with a
timer that is controlled by signals 60 and 62. The
timer can be appropriately nodified to control a
schedul e of when the device may be activated, to
avoid, for exanple, an overdose. Thus, for exanpl e,
the timer may be nodified to only permt activation of
t he conponents of the devicd2at certain times of the
day. Moreover, the tinmer nmay be appropriately nodified
to permt downl oading of data related to usage (e.g.,
time of day used, dosage of nedi canment, inhalation
effort, etc.). This data can be particularly rel evant
for clinical trials where it is inportant to track the
recommended dosage and tines of nedication. O course,
the previous description could be acconplished with a

. . " Y



