7- (2- AM NOETHYL) - BENZOTHI AZOLONES This invention relates to novel
conpounds, processes for their preparation, pharmaceutical conpositions
cont ai ni nQ¥@ B¥HI1ahd net hods of treatment involving their useRCT/US98/09502

I nternational Patent Application No. WO 92/08708 (published after the
priority date of this application) discloses a number of biologically
active amnes and their activity as herr] - adrenor eceptor agoni sts and
dopam ne DA[err]-agoni sts. Ve “have now found a group of

7- (2-am noet hyl ) - benzot hi azol one derivatives which exhibit significant
advant ages over those kno®wAPAGIJAVE MEASURING SYSTEM According to the

I nvention there are provided conpounds of fornula I,

err wherein X and Y inde endentl resent -S(Oferr]-
[O , ! n represents OBAEKGROUND OF |5'”5 H‘Mﬁéﬂo ndependently repr esent
2 or 3, Z represents phenyl optlonally substituted by hal ogen, o I
hydr o yI nmet h resents a i dyl or thieny
group, og%% ’f)rﬁﬁpﬂﬁc'é‘l‘ffapyﬂpl ;'79'3{:%%&%"@' st qagacntﬁ%errgsﬁsunng
Accor di ng systarhe andy emeriecspenificdllyp tpraosy stemahaving @sserisor shhﬁadéti agaiakt on of

\%corrpounq Qfdéctﬂﬁ';EHtgl T(feP{s 8f QQ?%%F@%&R@H d??&e@éﬁﬁﬁﬁ r%easﬁrher eof ,
i ch conprlses a conpoun
2 he vglame] charge densﬂy of a sample of material.
Capacitive measuring systems have been used to measure dissolved
10 solids and impurities in fluids such as water and oil. A capacitive sensor is
a device having two electrically conductive electrodes and a non-conductive
body that insulates the fluid from the electrodes. The electrodes are typically
tubular in shape and concentric with one another. When a sample is placed
in the body, the device defines a capacitance in response to the dielectric
15 constant of the sample. The dielectric constant varies in response to the ion
concentration in the sample, which, in turn, is related to the solid impurities.
The capacitance may be measured by connecting a suitable oscillator and
measuring circuit to the plates. Comparing the measured capacitance to a
known capacitance provides information relating to the electrical properties
20 of the sample. For example, the dissolved solids in a sample of water can
be determined by comparing the measured value to that which is produced
in response to a known pure (e.g., double-distilled) sample of water.
Conventional capacitive sensors of the type described above are of
low precision. They cannot, for example, consistently measure ion
25 concentrations in water below a few parts per million. Practitioners in the
art have discovered that measurements may vary over a wide range under
seemingly identical test conditions. It would be desirable to provide a
capacitive measuring system having a high-precision sensor. This and other
problems and deficiencies are clearly felt in the art and are solved by the
30 present invention in the manner deécribed below.

SUMMARY OF THE INVENTION
The present invention includes a capacitive sensor and an electronic

35  measurement system. The sensor includes a tubular outer conductor, a
tubular inner conductor coaxial with the outer conductor, and an electrically



wi th an al kylating agent of fornula II1,

L-(CH err])[err]-X-(CHerr])[err]-Y-(CHerr])[err]-Z I n which.p, q,
r, XY andvadsssisas defined above and L represents a | eavi ngcgyumdsr0osnl .
al cyl ation of a conpound of formula Il, as defined above, with a conpound’
of formula IV,

O=CH (CH err])[err]-X-(CHerr])[err]-Y-(CHerr]),Z |V

in which p, q r, X, Yand Z are as-&efi ned above, in the presence of
a reduci ng agent, c) sel ective reduction of a conpound of formula V,

[err] insulated charibervibdtobedn thb ifner’andYodftd cortiRtass. dghienP@earpave.

gel ective redqgt’clootr)]e %eaasu(lz'ggF ?zijce%finft%ren}:“gm\b/gr’ or forced\to flow through

whi ch p, dher chanbérandrie aramberdeléctadalpduciatey ther eampié 0bna the
protectin r Al | in
Ppr ot ect | NG o3kRIlEer! AWrRrCfHe' %ﬁﬂ@'&%%r&é@é&%‘?&’ 1 TRBHIE: X detindd'dhe!
dielectric of a capacntor The plates of the capacntor are defined by the inner
and outer conductors.

in

It has been discovered in accordance with the present invention that
measurements produced by capacitive sensors known in the art are
detrimentally affected by external electric fields, i.e., fields produced by

10 environmental sources external to the sensor, such as fluorescent lights. A
conductor exposed to an electric field acts as an antenna and develops a
potential. If measurements are taken using such a sensor in, for example,

a room having fluorescent lighting, the measurements will be markedly °
different than if taken in a room not having fluorescent lighting. Even in the

15 absence of fluorescent lighting and other apparent sources of electric fields,
the body of the person taking the measurements may emit sufficient
electromagnetic radiation to affect the measurements.

In accordance with the discovery that electric fields detrimentally
affect capacitive impurity measuring systems, the present invention includes

20 electrostatic shielding that completely encloses the chamber in which the
sample is contained during measurement. In an exemplary embodiment, the
sensor has one or more openings, and a removable cap made of a conductive
material is attachable the opening. No external electric field can penetrate

~into the chamber because the cap is in electrical contact with the outer

25 conductor and seals the opening during measurement. In another exemplary
embodiment, the sensor has one or more openings, and a valve selectably
opens or closes the opening. No external electric field can penetrate into the
chamber because the valve, which may be solenoid-operated, has a
conductive member that is in electrical contact with the outer conductor and

30 seals the opening during measurement. In yet ‘another exemplary
embodiment, the sensor has one or more openings in which a screen made
of a conductive material is disposed. An external electric field cannot

penetrate into the chamber to any significant extent because the screen is
in electrical contact with the outer conductor.



and where desired or necessary converting the resulting conpound of fornula
| to a pharnmaceutically acceptable sal t t hereof, or vice versa. I n
process awobesrsiigg groups which L may represent include hal igepusisndses
chloride, brom de and iodide, and al kyl or aryl sul phonyl oxy groups such as
met hanesul phonyl oxy or p-tol uenesul phonyl oxy. The reaction is preferably
carried out in the presence of a base, e.g. an inorganic base such as
sodi um or pot assi um carbonate, or ar3organic base such as triethylam ne,

N, N-di i sopropyl et hyl am ne or pyridine. The reaction is conveniently

performed in aTe V@mgomg:ht@,etaer w.herother Jeafrbs %'Mdé@\fréﬁtﬁﬁegrofdﬂ@(an a
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di net hyl fB??ﬁaerﬂl{f@’ F°‘h ‘@ﬁ?ﬁ%ﬁ%‘? PR @ée?fb‘e(ﬁenéeﬁemewart%?g? ng

t enper atuspeolﬁtclaerpwee:lalmsblae\dta¢cemppaamngedﬁmingbe reflux tenperature of
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t echni quessuitable fon stajicoepersdions) and d) the reaction may be carried out
usi ng conventlmghrés%ca h@&uéﬁ&hﬂbﬂﬂ%e {98 h'h%ds‘% BﬂFggeﬁt may be

el ectrophilic, n? 8@5 borane, or, nucl eop . | ex nmetal hydride
such as |ithium'd & @ HFQ%S‘iﬁt‘%l\’lﬁﬁ"b? s?P—Or’?B?'h@f igh8x ghawing ni um
%dr i2ke. 'Elhe askendiy dfs:hfpremiecab,l thel inBiek cbﬁd'ubﬁorr %@tﬂr@%@tﬁﬁt&oﬂiﬁ&ﬁor

rotic sol vent r. rr .q. .tetral ran t et
1, 2- di net hoxyet'ﬁg e1¢H§ é‘i%iggﬁ s%&}“ﬁéfws gh"%ﬁfgeé?g)'ﬁdt%ﬁﬁ& QFEirge of
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conventi onal or ex
presence @cupegtcfpbﬁe&w&mwalume@eam dgnﬁl’m met hod of Sheehan and Hess,
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conventional neFigats,13 és sesomilcontinuation sheet of the schematic diagram of
Figs. 11-12 illustrating still another portion of the circuit; and

Figure 14 is a portion of a schematic diagram illdstrating an alternative

35 portion of the circuit that may be used in place of that illustrated in Fig. 12.



as described in J. Med. Chem, 1987, 30, 1166. The internedi ates of
formula Va are novel, thus according to a further aspect of the invention

t here arevm@wgﬂgg] corrpounds of formula Va, SOR/095

[err] Va i n which p, qemy %?Nya_nd-z
are as defined above. Further preparative details for the conmpounds
of fornmula | are given in the Exanples. I.n the above processes it

may be necessary for any functional -groups, e.g. hydroxy or am no groups,
present in the starting materials to be protected, thus process e) may

i nvol ve the renoval @fESURIPIIONPOE meﬁmﬁgﬁwéewﬁe table protecting
groups and nethods for their renoval are or exanpl e ose described in
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Phar maceutbiosh pgrtionc2P: dlilie nsanres ofmttmhlng body portion 26 to body portion
28 facilitates economical assembly of the device.
Body portion 26 has three elongated arcuate fluid channels 38, 40 and
25 42 disposed at even spacings. Similarly, body portion 28 has three
elongated arcuate fluid channels 44, 46 and 48 disposed at even spacings.

In operation, fluid is introduced into sensor inlet opening 22 in
endpiece 18. The fluid enters chamber 16 through fluid channels 38, 40 and
42. The flow exits chamber 16 through fluid channels 44, 46 and 48.

30 Sensor outlet opening 24 in endpiece 20 receives the fluid flow.

"Although body portions 26 and 28 insulate the fluid in chamber 16
from electrical contact with inner and outer conductors 12 and 14, in other
embodiments the inner and outer conductors may be coated with a suitable
dielectric material to insulate them from the fluid. In still other embodiments

35 (not shown), the inner and outer conductors may be coatings of conductive
material deposited on concentric tubes made of glass or other insulating



6 prepared by reacting the conpound of formula I wth an appropriate acid
or base in the presence of a suitable solvent. Sui t abl e

phar maceutwoaislsyisaccept abl e esters of the conpounds of fornupariusbsmiseie
alkyl Cerr] _esters, e.g. ethyl ester. The esters may be nade by
conventional techniques, e.g. esterification or transesterification.

Sui tabl e am des include unsubstituted or nono- or di-substituted al kyl
Clerr] or phenyl amides, and may be-%mde by conventional techniques, e.g.
reaction of an ester of the corresponding acid with anmmonia or an :
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Phar macolL
‘coaxial cable may affect the sensitivity of the system. Therefore, it may be

desirable to dispose at least some of the electronic circuit components inside
the sensor rather than externally to it. In certain such embodiments, all of

30 the circuitry may be disposed inside the sensor, and the sensor may include
an integral display for indicating the capacitance.

It is important that outer conductor 14, its endpieces 18 and 20, and
even collet 56 all be made of a suitable conductive material such as metal
and conductively coupled to one another and grounded to promote complete

35 shielding of chamber 16 against external electric fields. As a result of this



The conpounds are al so dopam ne DA[err]-agonists. The binding affinities of
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DeLean and |I. Creese, Anterior Pituitary Dopam ne Receptors, Denonstration
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adnmi ni st ra’m ofl) '@ °me"€:39w8 ??Enguem ag q"bpr"ﬁ'& 't"&'fﬁltbeftbﬁveﬂ epirdunger

admi RiSst r at2.0A valve lstetung, madeusfea aeltallslelc&ndect]ve pHEeatl, is ﬁd:uhlted on

non- pr ess [ sui t abl e
f or oesopﬁgbzﬁ%a‘)g%ﬁ&s@ ghg?l&izkl ﬂ(@ | SRpLation, \gf‘? i‘?ﬁ%&@ '§rﬂf%ﬁ'ra§%(enb¥
conposi t | ANergEing el MGpluagee 72omavesi toveardataloe aytindbre62kiungingcthede
creans, e.distaPehd 'd‘l\)’ﬁ«?’@%té@‘ﬁ Wéirﬂ@%e‘ﬂ&#@hﬁfadt Nwith la SLN80 in valve

O ko B T e ond of S e T ey P d e o

adm BCst r &ridovalve selae 88y maynise ¢BArespomdinglydbeveled or chamfered to promote
sealin_g. When solenoid 66 is activated, valve stem 78 is not in sealing
contact with vaive seat 80, thereby allowing a fluid received through valve
inlet 68 to flow into sensor 10. Solenoid-operated valve 64 has a structure

identical to that of solenoid-operated valve 62 and is therefore not shown in
35 similar detail.



oi nt ment s. According to the invention there is also provided a
phar maceuti cal conposition conprising, preferably |ess than 80% and nore

pr ef er abl ywbesg7isean 50% by wei ght of, a conpound of fornul gdpueys/edse2
pharmaceutically acceptable sal t thereof, in adm xture with a

pharmaceutically acceptable diluent or carrier. Exanpl es of such
diluents and carriers are: for tablets and dragees - | actose, starch,
talc, stearic acid, -7- 9
for capsules - tartaric acid or |actose; and for injectable sol utions

- water, alcohat §hoallcb'|9@hbaed Veaey Ak @ yRhbisr 62 and v%h@rbttegf ?Oas ) powder

forrrulal Is,to.b Istered:to the. |lun e inh

whi oh ray MR B SaeESalY Sordiitive wetials 80 ave éidarr ralbopniadito sach

corrpols: t i @thenas well asrqmandendtﬁcn‘o@rml a'HusrfﬁM'\érogbl%hBuﬁSBl lgtucfti\/%?e@as h

pr an S ressurise er co i,tions e
gc?PSe i ntérr]géebs’n'? | ne?ncqg ?Heég‘éeqféﬁﬁ’] rréé Y V\ﬁ [fﬁﬁﬁ lﬁ?% Gt h a

| ar geP- si p@@eptmermmaemw 10. acceptabl e carrier conprising particles of up

to, for exanpl %ItHQQ?BeFlb]st ”5%5‘5‘% Sflustrsd t@Q*v% hggérf‘ubﬁ% r5§ra§}dn% ude,

e.g. crystallln | act ose he conpoun
advant age AieRted pethrespegt o tw‘ﬁer 1r%§ké°|éfth%§’é¢ ousflowr ef flaiddhrauah ng,

have a br eadhst dperdeg @4 éctirgtted tansrd e dizealcdiid oPMVARC StV filde
or

S T D M e R e
i |1 udOr at dhiid puessurerie ewpgcteadiia be signjficdre, itainlav\Merﬁvahtﬁ)lt@Wowldevﬁh ch
tenper at Ura@t%rﬁét‘?vé %&%ﬁ@?'(ﬁb’c@howﬁg sh‘éﬁ%br e { { h‘;bﬁsrc”ggﬂgeréger an

i nert atnosphere o rogen tions
wer e geneﬁ%ﬂ"%nﬂ@ﬂfaﬂ\ﬁé@l thguq‘gﬂawowweaerqhesmboelmop@ thmellfeepltelsaeee
colum. BEg |f6r(ﬂe the valve open

g-e;gg; oxy L2 Hg%@he“gm g stratdd A HgLPe & A deatic Hatd |1 %
- % g 1[5ﬁ PHEff;dldI blmgklrg agapter @4 rapebeicouplidito sensorAl @0|Elf|bﬁﬂblbfckl (?

en e r
dropvmpse %Qg%??@?(éh %ti S \}vsﬂhﬁ’rl} 'etégsségeegﬁgllzorH%% ?M: élﬁl?n ﬁ‘y?f)fl‘yd'é(’? V%, 80%
in oil) irmagrial thatshieldsragainstt entey Mmernakejchtc ﬁelﬂsrdtﬁm\gnmmnraasn A
sol ution @cr@eﬁrm @amw oBAicH rid has® vedvA thabi shiftilhdy Wid 0D

added dro vm se g reaction was stirre roo enperatu

hour s. %9§ togthsextantidesinglolvet wutficiently faaagse go pnermlts Wit h
conc &t rattbé ug@irmmmumewhdougﬂnesemueqtm snaaqsﬁeeremmm%aﬁﬁs@%r&ﬁver al

and br 1 ne stk KoriRHe 8 Sof.08 A maXededed Sp e tiae Bdapeer
yi el ded t IROrEioNdB6 ds ico uplted: ho he fponald-tleetabypd fdrakof ehdpiere o8 .aphynaleer
ol uant) “53“8‘?33’51% P B RELERy EQQE‘OW qh B A 16 R HEinpiRmTaded
(cDd [ er r18nq ef first adaptergqrtions8F atzmlo:emommndzofsars(ttadmr partiers. 76
(m 49, 86. Screen 82 is retained between first and second adapter pol@ons 86 and
88. A female-threaded end of an adapter inlet 90 is coupled to a male-
threaded end of second adapter portion 88. Although not shown for
purposes of clarity, an identical E-field blocking adapter 84 may be coupled
to endpiece 20. E-field blocking adapter 84 may be included in the invention
30 as an alternative to solenoid-operated valve 58 or, in certain embodiments,
in addition to solenoid-operated valve 58.
In other embodiments (not shown), alternative means may be used to
mechanically block external E-fields. For example, a spring-loaded cap may
be used in a manner similar to adapter 84. Any such means would be
35 suitable so long as it makes electrical contact with outer conductor 14.



7.2-7.4 (m 5H). b) 3-[2-[ 2- Phenyl et hoxyl et hyl sul phonyl ] pr opanoi ¢ aci d
A sol ution of potassium peroxynonosul phate (15.6 g, OXONE[err]) in water

(50 M) wagoaggnds dropwi se to a cooled (0) solution of the g@t@gb@%&rom
step a) (2.15 g) in nethanol (50 m). After the addition was conplete the

ice bath was renpved and the reaction stirred at roomtenperature for 4
hours. The whol e was poured into water and extracted three tinmes with

chl orof orm The conbi ned organi c ext8-acts were washed with water, dried
(MgSO err]) and evaporated under reduced pressure to give the sub-titled

d t 9
ggm)\cl);tnl v?%i&iﬁ 'W:F:;d L. lﬁésg7 7@/Qan alterna er%r c L\{elr;iten 7??,[ 2H) |
2 91 (t, & (H° ﬁ}edisgﬁé‘ (?’ ZHFJ‘U% gutery copyic 7argl (an 5H) .

elongated generally tubular inner conductor 96. A tubular insulator 98 ma

N[Z [ 4- Fygfipe Pl iy Eé%%bqgfeg?h i azéstfenh”{orsmem et hoxy|

- et hyI su pro anam
1 hydPoxy 8 @m|°@fo¢@th96rmeeelmd9®ng‘)g andildngmeuwnnular chamber 100.

di cycl ohenydéaa&taﬁduefardse(éxtfé%dg)m\ter @Qﬂiftﬂ' 21?1%_@1&'[61{ L Mé gmafl 52

7-[ 2-am noet XQ h;éﬁr oxy- enzot |azo - rom
and the nBKEFTAS intog fb3 @4 Isyatar,OBnpreventsye) ectmnel wRBHUCiRR
stirred fbetweehotorsduwtorOMm émrgermmeepre@eaéé af aaﬂetd &r el rﬁQte}'am ) was

Ceduced pidsh HIEAGRE, 0B, Elntyiier 70 e Ter ROBHHGTorata IS0 W9 - The

sus péﬁded candyictivhespdpieces wad2r andvédeyohe | &t &taichin endihef f sdrisoat 82was

washed wi Ehdﬁ%c%&algﬂj YeRu e%ﬁ‘\éf@tme%@w%%tc%l.ﬁ)}dgg Ite ﬁmel\/g%%%grr]) The

sol vent was renpved under reduced pressure to

purified BRAecPiuhe t¥PWALPEHIADIR Witer cendue@rtﬂﬁ ncgraipiece 104 may be
di chl or omeé¢rnanedetohiinehafnbedi MO With SUiRaigt i t1 ed cormound (1.89 g, 719.

142- 144, S ectr E +ve 479 err] H NVR
?I[))[ err] - DVSO) Té}er ]cen§' é(fp g‘ﬁ) L @B@f E(‘tcoa%l*%‘ CaP“Bl @ 132$4)lde(33d20]3 4
( br ' 56H mquemmtm)msnda asrbr(gntudzmal b&e7h ihber ed:i)duc&o?@e( dThatdhield. B0 ( d,

1H. y; g5ol¥:g§%g(ﬂé 8108 id fesbinea il el QRS codidht sduief 7121 khe

 err] H ePPERIRG rinciandpissesr 1921 shtaughs : whichs . cable H1984$?<tendis 8and Sa13. 39%
d) correspondin frusto conical projection 114 in the_end of the tubula

4- Hyd 7-12- sty sulah ¥ thyl]-1.3

oo L AR B e i AR b Faa ey

Bor a@- t et:nadydto:rf&# are atblelﬁdtmaal[ylc@ndwmth/eTéiFd inLSortiakt Wth afEefhothiépw se to
a stirredg o om.step (2.06

t et rahydro']3 génije( Jtn#‘?ée s%hgg;bgégpﬁo%omg’ %Pu?'&ﬂ"ﬁ%magﬁ‘gﬁgf’ws"

at mospher &xtgrnal elﬂﬂtﬂc fig}ds. chromat ography i ndi cated that no nore starting

(Ao QN ;;”;'Ti!‘éd?ﬁ‘??. e A e oa i Fhorudy bf i derff 2ced

sol vent s ?%%eﬂi of thseleatrigally pnadﬂe'evejglenmrggareed in
met haBol piéferably tmadbi ot vem.eddeﬁemcwt bR Bw@&mﬁ&rbsrrasm (59

1. 18, 07 Bt 30. ut es. noval of
the met hanoFmerH‘er téﬁgi@%t%éﬁ §§ 9.’8?'&@%%? BPIr 95'PQsti’\gﬂi€e&H ‘EFYVWHen
triturat edvhichhthet Mchaselstelde Srcaudtessl dteel, coppernandbraspeiay weld by sol i d.
Portions @fgHiV&uita r [ L AhLYGtd NS Re e, Phase
HPLC usi ng 3 ? hoplemePAR TP thets deftivris,, Pirirfib& AithSiBeS Ry
pr epar at i.5R2 gtWe'WJﬂ%Mtﬁ"i) daay d1e inchydeg &prcmeng ailrmataé rthbt wemddnt  of
et hagol aMhéf\ﬁm‘eWBétan&ér’&adf Wvﬁ‘h hﬁ’uuaafroh'y Q" R&IF] Qébﬁoﬁmdelgetrb%@ﬂnay
renoval of the tl ge} e itlt co oun as a
caused yt e ectri ds. As persons skilled in the art will apprecrate the
nearest point allowable for metal contact with fluid depends primarily on the
voltage applied to the inner plate, the distance that the metal-fluid contact
point is from the inner conductor, the electrode potential of the metal, and

35 the quantity and species of ions present in the fluid.



np 201-203[err]; Mass Spectrum FAB +ve 465 [(MtH) ]; [err]H
NVR (D6-DVSO) [err]: 2.01 (m 2H), 2.80 (m 4H), 2.98 (brs, 2H), 3.10 (t,
4H), 3. 36wosgehbs 3 66 (t, 2H), 3.77 (t, 2H), 6.77 (d. 1) pchyiBehsozlt),
7.2-7.35 (m 5H), 8.98 (brs, 2H), 10.13 (brs, 1H), 11.77 (s, 1H);

Anal ysis: Found; C,52.31; H 5.85; N,5.54; S,12.54; d,7.48%

Cerr]JHerr] N[err] Jerr]Serr]HA requires: C, 52.73; H 5.83; N, 5.90;
S,12.79; d,7.08% Exanple 2 -9-

4- Hydr oxy-7-[ 2-[ 2-[ 3-[ 2- phenyl et hoxy] pr opoxy] et hyl am no] et hyl ] - 1. 3-

benzot gl I?>r210| ZAé'rﬁafEthmﬂﬂ%dliﬂl@éci delw |n connectlon with a preff"gdcc(')rr%'(')tun ' nas
2-[ 3- e [0) ro yl acetic a

pr[epaE ed ?%?‘%5%%81%%5 d‘g‘ﬁgr%’l WFH%%Y?IP%ChWQ%'W of g)fluigsiA

3-[2- phemmmw-]rracopwnemdplepeem add filf cb@mbeph@wm‘ms fivid. 1gaecus@¢ane
follow n

[err]H Nméﬁcfﬁ err]eaFE eb?? %cfémrﬁ]_&t %g%e(é'gzél—ﬁnggfg ugﬁla(m 6H) ,
4.05 ¥s, Ppeftionyo gui;erg;pr(qgctg 4 t9)secure it. A gasket 116 between endpiece

N- [ 2- [ 4- HygdBoxd ZhQWsﬁa‘ﬁén@obqné%Bb%%?{%ow36 BUV&IIr] dp%wd@ct[a? seals

oun

o epar o eeobh IO aobkithid Ghkags. h'ﬂﬁ"?ﬁ'i‘?'ﬁﬁ%dwh?naé%;ee‘y%@ filed
150- 151[ ewifh fluid, it rsl\bz;elﬁbﬁa:lw mng@n?ﬁ%é@rlnc[a( %bmlbﬁégk]gnllustragped |her r ]3H4
NVR - (D[erf:JgDLg % E’\eérﬁ ie ?g 4 cire ha %r91 i ﬁgfnpgtql

(d,
(1% ?@6&;2 e agaipe] peaimtﬁ:ﬂmergggaqumc fiehds. 11. 61 (s, 1H):
e AL S T O RO 85 o

d e 0

E)lego'[ grgAObygﬁéga) &Weh)@&@@é"' ﬁHer@er]lted by Eh?atttértyll ¢1 QOWBM'&QSV@}?:OW&F)M ed
2o ol ol oS8R 21 S RO TE RIS 14 Lorphndt | ihe] ianer) and Blter [ or 11 i
NNR 19 er cdprdNBOrs[adr tHe sénsér functitid) as ZhéSbééﬁe,s ofth capaditof.t , T}-&l—&;ute’iyslg (2r7n
(m 5I?3I) 45cc§ggu§§f[gp%ﬁ)wsobr5£0 %P ?ﬁ'@ ﬁu%{q_é, a? é%mvlﬁ_ﬁabg e. lHl% SI .
Found; C, sendactan of spnsox ) 979 Biscqupleditora senpector 120

8[ er7 r ]Sg([)/er r 1 N[ @onhiebes 1 S0hBlcolpfid iefie FTHRESRBLDaRd2RRIdSER Ibutsof- 08

4- Hydr oxy? %?gptvge[tén'[ez B Pé: rentigwiedo 25 13 fssyumming joscillater. . Bwo
benz2®hi az&ﬂlsm(rsl—T)ZﬂaeariWGQ(ﬁcbteabodaeabed in series with one another between
2-
3 (2 phengp el 10 SHERNELBISEARKEE okt qf tmes <HiRL Apne RRgistor 125
1, 3-di oxol%ﬁevaaeéhedrwsm that gmbmes ribehoalibratiGanprateddne desctideéd, 52,

888), 3- bbemw ORﬁBﬂ{Hrtrresls‘io( 5! 2@3 g %Qnﬁﬁﬂéﬂrﬂetﬂwye Wh@%%%ﬂﬁ(fé"ﬂw& wat er

t r abut | or onet hane
Eiocr)amu)y g?'g‘tglrlrjr%a &%Zr GBFH va%rsyppbfr veitaggur & crpacifioxt 128 isas

di | u2kd V\cbhneeliedrbeatmbémme)cwfmomﬁﬁm of timer chip 122 and ground. The
TRIGGER and THRESHOLD inputs are connected to one another. The RESET
input is connected in the manner described below. Timer chip 122 generates
a test signal 130 at its output (OUTPUT) that has a frequency inversely
proportional to the capacitance of the sensor to whlch the circuit is -~

30 connected via connector 120. The R-C time constant defined by the'
capacitance of the sensor and the resistance of resistors 124 and 125 thus
determine the frequency of test signal 130.

A second 555-type timer chip 132 configured as a free-running
oscillator generates at its output (OUTPUT) a reference signal 134 that has

35 a frequency proportional to the value of a capacitor 136, the first terminal of
which is coupled to the THRESHOLD and TRIGGER inputs. The second



separated. The aqueous | ayer was extracted with a further portion of

di chl oronet hane. The conbi ned organic extracts were washed with dilute
aqueous hygdigzihpdsi ¢ acid and water, dried (MgSJerr]) and q&g@g@@h@ﬂzunder
reduced pressure to yield the crude

13 product. This material was purified by flash chromatography over S|I|ca
using 1:1 ether:petroleumether (bp 60-80[err]) as eluant to give the

sub-titled conmpound as an oil (9.84-10D- 90% . Mass Spectrum ElI 219
(M[err]; [err]H NWR (CDCl [err]) [err]: 2.55 (t, 2H), 2.90 (t, 2H),
3613741@??71 H)féﬂﬁiﬁfsé%c%'ﬁh Rd t d. T 138
3-[2-[2-Ph et h%xy et oc;<y pr.opanal ec OgIrD(|JLi"1so utw?éeﬁlﬁonrgm (?I’I de (3.3

m, 1.5 M1 en&tafplme% ingades NYithRneanasher egtwg%n toe dirsy sermm?'r%fd

S(I‘)ll ;Jfa It ?ghO%ar%dué’cg[ﬁseth Dms&HﬂR@Bydww@ﬁﬂmsr;dgstbaa 34. (Re&)stbrqmsstep a)
| U

ormer murig” 81 uagbie e re? ot HapfiRates hia KEMbGaIG pifteie: ettt

hydr ochl or beloaei dheeReC addeatooatantcdm‘lryechhw cahacitead 8boand tésisteds f&8 a
further 5. oy §Sthup1fet%ﬁﬂﬁ e ¥ u%%[gggﬁwfe#ﬁ%\e%fa nE\I 8% WAtrl?;tﬁé.hef and

the combined etherea extra sat ur aqueous sodi um
bi car bonat @%ﬁiput‘lﬂ&vsmrmct% etween thefise émalﬁfo@ t'@tﬁflﬁ’iﬂ%r 3Z%duced

pressure tanyitBkpdwer supplyl \Fdl%béiolﬂm@éﬁéhﬁﬁ mxeé keWhetied JtaveBH me al was

2° T2 pheny CEIRbRPT R 18 HisgPaiRino  Sen A, SFoundse Jen RS 184 dhe

hydr ot@l or cdanected in thedmanney desdritvexhizdioivele (0. 333 g) was added to a

Stirred sol utl O s 8 BrBiRaNbah s bRAGUELR R TBLI ARG SR} (22

g), 6% aqueous acetic aci Uﬂ)
7- [ 2- ami nogengtates ahjtgratpul (QUIFNI Dt atrgaer sigesl) 16Achay bests rendengy. 05 g)

It 2 ”gﬁ Q?E?Gr% d&RidHal 1o Hhe \Fé?aétdf%g cﬁﬁﬁcn&?ﬂ 1Igrsd tifmé’rfnrgt M:ﬁalaée:f g\?g?h is

rra{ne)rl al h&ﬁ”é@gg g’r‘%%’#ﬁé& %%‘gsﬁpaﬁqe%g"}ﬁéﬁé E@%‘? geqprd, t%'é'ﬂ'é‘éLP?at ed
aqgﬁggg a;rﬁgpacumrhydawbdﬂnecﬂedttbgg*roand tAneegiﬁolna][Bﬂ isvesnreei®yd edtwaeer -
over i1 Loiiedirsy hethgl 8 bARGhHtoraBRY fle PIRCHARRE il RO P
pr epar at i vd 44RI Khe R- (Brémlcohsanxfm&qadch}scapaqi‘dandr‘k&aed iresiatard! @ tbusant
and final | yetQrARES Qﬁe A %%‘? @’&‘" f?de'ePrs'\ﬁ%l SET ﬂad’uﬂytél}%éé tﬁétepr%%%eynd as

a white solid. pect r.um

[ (M+H) [ er r ] pulse of qttfflpqutwwﬁheﬁedm\%tgn @otltosmqbﬁstn%mwre@e% 19 86
E{n 4215)1) g 6fe('rted %otrferfa&snétor 1819 is coritfectdd bétWeerstHy DESOGBARGE iHgut 3. 60
14 (m 5H) 8t"(7ﬁ! (EIF%’ an o“l%lé)("é"’erlﬁ)‘pp%"%a%rs’* ﬁq):acxtor 154 is

Anal ysi s: Iéonndg:te(d Bé&tveden théSCQNTH!OE iyt & Bor®es;chip 1443%5% ground. The

q gr ;IOH[ o rﬁg\ﬂﬁlg r];%(tqﬁqo‘?‘fr%&edlté%hy%%w&%u;ﬁﬁ§ vottage: 2frigdtSsighal M- 88:
is provuded to the RESET inputs of timer chips 122 and 124.

25 It should be noted that 555-type timers are used in these
embodiments because they are economical and readily available
commercially. Nevertheless, other timer circuits may be used if higher
frequency operation or extreme accuracy is desired. Furthermore, the free-
running oscillators described above are preferred over alternative circuits

30  such as one-shot circuits because the capacitance values of the sensor may
be small, thereby degrading the signal if one-shots are used. Conventional
timer chips, such as 555 timers, are more tolerant of small capacitance
values when configured to operate as free-running oscillators than when
configured to operate as one-shots.

35 Although the operation of the circuit is described in further detail
below, broadly stated, the circuit determines the frequency difference



4- Hydr oxy-7-[ 2- [ 2- [ 2-[ 2- pheny| et hoxy] et hoxy] et hyl am no] ethyl ] - 1. 3-
benzot hi azol - 2(3H) - one hydrochl ori de a) 2-

[2-[2- Pherwbgg,g.pl)gy] et hoxy] acetic acid Sodi um hydri de g£Q}% ?{ogagrm on
inoil, 0.86g) was washed several tinmes with petroleum ether an
suspended in tetrahydrofuran (5 nm). A solution of

2-[ 2- phenyl et hoxy] et hanol (1.5 g prepared from 2-phenyl net hyl -
1, 3-di oxol ane according to the genengl nmethod in Can. J. Chem, 1974, 52,
888) in tetrahydrofuran (10 m ) was added dropwi se to the suspension and

th t t

t oper at 3‘?5“? s end 130, dm BB Joier (Vs lbibfia PAR RO ur an (s
n) was ati@&ed '(’Wdoﬁﬁ"rr|Tr9§tvﬁ9nébﬂ§pnlkﬁoﬂ9bdlw Hbar@ iaput cm‘nat@ﬂpaeat ure.
The tetr am&fd&ablarmwm@wsﬂﬂwﬂsﬁ 1r5%im§d1 Py, ea?ﬁlfe%metéignél

partitioned bet odi ym bj car bonate and di et et her
(the et helPeBPY ﬁ’l\ggeﬁo 'g‘&c@mcwufrhé g‘HBQrt&‘tg@&r AREtRTS 138

aci di i edshapegignaled39 ahd 134, hysbemmew It@hmvdieaﬂda@eﬂécﬁﬁrsﬂva%*s fatdl et hyl
et her. rga € th sgturate I ne

(MySq errﬁqga%dgéga%ﬁg?‘g% f ﬂ}rﬁaﬁ § gr’ess peﬂf’B 3‘% pa?rboaﬂrbs EE‘SV\M oi |
(1.48 g). smhtr@@ﬁlpogrmrpﬁycmgeatsts i@ outpuhg differenhersigealr dB&ubmeingea (bp

ﬁI(I\J/RS(()EZeDE:Ir }r)eq%%nétl{ﬁgi réﬁr@%gﬁ% trhléedl peﬁd&ﬁ%l@séwg%qﬁéﬂg %gQ:)f sugaﬂf 1H

7. 18-7. 34 4b A potential problem arises because dlfference S|gnal 62 only
N- [ 2904- théor(afteaf @éme&bhﬂs %@@ﬁ@idﬂo@z%qﬁeﬁé\} e lest E%ﬁa?*ll@aﬁaﬁhet hOXy]

e gener SRTORBORR Fanh B Teas g 190 debiset SupEhRase . LR, 1443 Lve
417 [ ( MrHpyoehtdnizes timer [ ehipsH1RER ahD] 432 -HVp@rioderallly: ré’seﬂmngt thé), 2.79
i, 57 155ty tf?r‘?%éga iy frog? Qieing b - S bE sy Ty (G
4 Hydr oxyPeripg. ?fth@gqrzslgn@lny Btsheud éhh@bﬁ]mawrmnqudsm@temzoth. a

zol - 18( 3Hki mdr&fd"r@féréﬁce signal 134, preferably several hundred or even
15 general nethod qutlined

in Exanpl ée"i&”)' ' thousEh %gigfe 40,; i3 shoula %ggt%ﬁé'aﬁmﬁ fieggengy ofo3
[ (MtH) [ er djffference signatrr§2 isINRvéi@hDMBEhoftira) ‘to2theS capacitdce 3f She(t,

2H), - 3.09 , 3.65 (t, 2H), 6.77 (d, 1H), 6.83 (d, 1H),
7. 08 7.29 %HL"%@““ %ﬁb‘%m’“ i 10.15 (s, 1H), 11.69 (s, 1H):
Anal ysi s: Foun@'f@TSBCQZSIQHaB 82 is erogided t0. aosyitable display circuit.

(I-:l[ gr %EH[ ﬁrﬁgi%@}f ]agréfér}e% B@lta?&%%’f’a’il OirdéGit FPNIEStr5Edd SEY! 85 anfrcreult?
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belnz;)t 2:’1 amd)ula(Bé-i‘;umablehyldrmhllwwd@d&)llacuxt %%f@\%@tsv@ﬁ&p%@hs coupled A

sol ut i

3- bromprgéa{ég 8%1%‘%8%%3%5’%)'3'%? h%’@rPﬁmhiﬁga?sgr?é‘dﬁ% %d’r'%oﬂﬁé"%tl owed
to cool slofghtwe-iapdt AN ggtedds. s@sideacmi;eﬁ fuctits teddwt inagaih $Rhahtl ¥ 1added.
The pbxt Ui phevidadabinBeRhBHinAYr ARD! dlte’ P73 B frhdilitit cAibiRitioR: ofieOVed O

cool and lg o) stan ours ng action
mi xture wakSRIBY Girculld (Thesirequergngf sam:@lnalalzz deterprines ¢heiumberpf

extract ed puldds tHaAIAMD giteet73 HNevwiPtd beedr BLAARY Icach tmadiffersice sbt.ed

as described further below with regard to a_calibration procedure. The
output of AND gate 173 is provided to thé clock {CLK) input of each of

30 counter chips 164, 166, 168 and 170. The outputs of counter chips 164,
166, 168 and 170 are provided to four binary-coded decimal (BCD)-to-seven
segment decoder/drivers 172, 174, 176 and 178, each of which in turn
drives one of four single-digit seven-segment displays 180, 182, 184 and
186. A display latch signal 183 is generated by a flip-flop 181 (Fig. 12) in

35 response to trigger signal 146 and provided to each of decoder/drivers 172,
174, 176 and 178.



(MgSO err]) and concentrated under reduced pressure to give the crude
product as a yellow liquid. Distillation gave the sub-titled conpound

(14.67 9).woesis7156MASS Spectrum ElI 92 (M[err]; [errpk? 9502
(CDO [err]) [err]: 1.40 (m 1H), 1.91 (m 3H), 2.63 (g, 2H) ::
b) 2- Phenyl et hyl - 1, 3- oxat hi ane To a solution of the thi oI (14 67

g) fromstep a) in toluene (200 mM) was added p-tol uenesul phonic acid (1 Q)
and phenyl acet al dehyde (18.3 m). Te&-reaction was refluxed using a Dean
and Stark apparatus. After the appropriate amount of water had been
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parti20 oneﬂhdme!tkweem refirevicd ﬁgnamwmusmqﬂsm .blpeafebsmetcena.@dréh 8§ l@uét et her

h h ded
i di 1 od Bt AV nEafeecs PR st Sh SR e FesteRrona 00, Behp
et her. Thefreqhene\aleqebat rtathst wirreferenbe reignalwh34e d Thie tdisplalyeindivadedra ne,
dried (MySGhREf Hea@ﬂeﬁ%ﬂ‘f%ﬁ @tt@& éi'@qﬁﬁ éq%gg%dfr%gﬁgﬁw ?OW%EI%WER& aphy

of the crudfe rpaterla over 5| | ca us
60- 80[ er r | 9t EIREENCESIANR|al34 g e Rblesmsbat theeqlampgmfr@u(t?a dregyes is

[ er r |25 NVRerf<TiiEig ﬂfat]the[tﬁﬁﬁliiy 1r9d|8£teéf§ rn%b&ure&xgrpc &ﬁl v@ﬁan tlge 8ign(6f tre)
2) 21 (s, 21|?J)e¢1ug’m%‘:ﬂild(hterenclz_g between {he re%gpehce frequency am the test equen(cy
N[ 2- [ 4- Hyigr pqyt@eoxesmmtm@mml b@@lha%—alf}endadc]y Rweér tharptieatydfet hoxyl
éeﬁgg%" trrgr;égggérf‘éeagiggm%l 134 froewhith i 14 SbGARA "ARBSPLSP A SRpiy "9 the

circuit, when the frequenmes of test signal 130 and reference signal 134 are

30 -~ close to one_another, fluctuations that résuilt in test signal 130 having a

frequency higher than that of reference signal 134 would result in the display

of an erroneous value.

“The clamping circuit includes five D-type flip flops 198, 200, 202,

204 and 206. Flip-flops 198 and 200 are configured as a circuit often

35 referred to as a “one-and-only-one circuit.” Flip-flops 202 and 204 are also

configured as a “one-and-only-one circuit.” The clock {CLK) inputs of flip-

1H



17 Exanpl e _

1c) usi 37- [ 2- am noet hyl ] - 4- hydr oxy- 1, 3- benzot hi azol - 2( 3H) - onehydr obr om de
to vyield woalsisersé purification by chromatography over spd;T,gggs,dggdzng

9: 1 dichl oronet hane: et hanol as eluant, the sub-titled conmpound (1.08 g).
Mass Spectrum FAB +ve 447 [(MH—l)[err]] [err]H NVR (D[ err] - DVBO)
[err]: 1.70 (m 2H), 2.65 (t, 2H), 2.67 (t, 2H), 2.78 (t, 2H), 3.05 (s,
2H), 3.28 (q, 2H), 3.41 (t, 2H), 3.93-(t, 2H), 6.71 (d, 1H), 6.83 (d, 1H),
7.15-7.43 (m 5H), 8.05 (s, 1H), 9.9 (s, 1H), 11.62 (s, 1H). f)

4- Hydr oxy flopis21 98- 4r3d [sz)hﬁmxcﬁﬁbmvévd RAGeY signal Uyl rgao'ﬁ‘t'@%&',i sdeprepar o
benzot hi a n ochlori

accor di ngwer%%e%eaﬁerﬁyﬁemg scﬂ]‘tﬁpnfé%??ﬂ Qﬂﬂl"xeé(gcﬁre%'%‘? 48dhsr oduct
was puri f segphyvebage s Egsihatime-Piggerssignalol 48tinassened) the maunaﬁetcécé iCl d
met hanol - rpm ve
433 [ M+H)[erﬂlr°f5 898 and 2 Qo PP @ﬁ/&ﬁ%@ H’/é‘b) Té‘e(}‘gg?’?ﬁ]%??ﬁf} i 5

4H), 5.87% Fr?ugjqp toztt'gegD(lﬁputzps flisflog 2GR. Sisnilardy,Sthe( @, outpyt oBflﬁsﬂpp 2H)

6. 83 (d P2 iH5c8dpled tolthe D7m¥ﬁ|t7of3ﬂ|p(-%p Zda. THeZcIbek zﬁFQn oi@hghoé :
11. 83 (s, 30@

Clerr]H er‘zﬁ-%l[se??l]"&eg tpﬁgfé?'lgpahggge‘?eé@‘ée’@)e'h‘gsgr(ﬂ“@saﬂ‘ﬁbef H'Q@i"’reész & 55. 36;
H 6. 32; NSim#idrly StHe8clottoinpuaopifip-iop 204 is coupled to reference signal 134

4- Hydr oxysy, 7? [@%E,%[gsb%ﬁ‘@gﬁgh%w[qgg&gg 9‘?&' sul phonyl ] et hyl am no] et hyl ] -1, 3-

b t hi
ZeFCZ%O 2I I%f]enyl dt Qy]%bgmﬂtgdItbﬁbmlo}ia@reembosltmdnts (not shblvenk winetand-ed

f acid
LTS h SR e ik DA, S G

Mass Spectc* t PR t195¢ dPF PXamPle, a tiusr ARromURbEECHY ertm]req-err]
2.12 (m 2Hg-omly&hrée cirdtht, 3.41 (t, 2H), 3.58 (t, 2H), 3.67 (t, 2H), 3.97
(s, 2H), 7.00-7

N-[2 % Hy dr oxy-f} ég}’%tqhiﬁgé é?ﬂ' %E% 8 PYPHECh fiip-flon 398, fliprdlep et hoxy

- pAdpyl AP msagutes atlamwi gignal at itSiek ouitplitton chipmext niging psdeascedest
accor di ng s'igjhatl h%(ﬂeB%E%séTﬁ’i@@oﬁt i98f5d @onFﬁi@ﬁr% %h&(aear @ RTiASlR spterial

was purifige chr omat ography over si
18 8 1 dleFPﬂf@P {Téghglﬂé figp: 8B ds claared iasesponse to tha&ers%nspﬁslger URUSAB +ve

479 [ (MrHehersddput of fnp-ﬂobezmd)HnWBpﬁRkertb] &%@@bn[@ﬁﬁ %ér %néﬂmé 4 04
(25622|(_|'; ?é)? |s%% o}f&’abtlg% ?\H:%e m@esy%aﬁgg) ﬁmgﬂjy, in @?popge tq|q) ' 9 96

(s, 20), higlsaignal, atghe & putput of flip-flop 202, ﬂlp -flop 204 produces a low

4 H/droxy siadg 42H3d BRBSNhe LA BN BUG Y sl am el ST S

benzothlazo ochlor d r epar ed
by the ger?@caPSﬁéh%&loa ytiigalsa eounled e ghe clear (CLR) input of flip-flop 202,

flip-flop 202 is cleared in response to that rising edge. Thus, the output of
flip-flop 204 in response to assertion of trigger signal 146 consists of exactly
25 one cycle of reference signal 134.
~ The D input of flip-flop 206 is coupled to the Q output of flip-flop 200,
and the CLK input of flip-flop 206 is coupled to the Q output of flip-flop 204.
Flip-flop 206 thus compares one cycle of test signal 130 to one cycle of
reference signal 146. If reference signal 134 has a frequency lower than
30 that of test signal 130, i.e., one cycle of reference signal 134 is longer than
one cycle of test signal 130, flip-flop 206 produces a low signal at its Q
output. The CLR input of flip-flop 156 is coupled to the Q output of flip-flop
206. Thus, flip-flop 156 is held in a cleared state so-long as reference signal
134 has a frequency lower than that of test signa! 130.



1d). The crude material was purified by reverse phase HPLC using 0.1%
aqueous trifluoroacetic acid nethanol as eluant. np 217-220;

Mass Spectwons/sraB +ve 465 [(MrH)[err]]; [err]H (O e&ihysshiah: _
[err]: 1.91 (quin, 2H), 2.81 (t, 2H), 2.87 (t, 2H), 3.20 (m 4H), 3.34 (i,
2H), 3.51 (t, 2H). 3.57 (q, 4H), 6.77 (d, 1H, 6.86 (d, 1H, 7.17-7.31 (ny"
5H), 9.27 (s, 2H), 10.15 (s, 1H), 11.77 (s, 1H); Anal ysi s: Found;
C 52.57; H 6.05; N/5.73; S 12.61% -14-

Cerr]Herr]Nerr]derr]Serr].HO requires: C 52.73; H 5.83; N,5.59;

4 Py oxy T 2 S o e ncludes an error ndieator clreyit that produqes gn
g-e:g/o[ ﬁ?(é-f{)f[ L jéé\%a%lﬁ-g[ W;P,‘l(%pgtgé fg?glg%ﬂ% op¥est sigllgl 1§)6/ is zero. Tes¥ signal

N-[ 2- [ 4- K @Qomayyoroz8id- if tBe birnait rhatburaltionsydr] theryenkoBis| darhdgedie Iﬁgl- et hoxy]
- ethylthi Crslen -d4t u S prepar usi ng
t hg ggner gﬁkﬁ{\g’ﬁggﬁ%ﬁ%%dglsnoggﬁ%ﬁg élic)d:?q%s'ic?l)'grtﬁhgpec%%poﬁﬁdﬂﬂdgm Exanpl e
la). © chambes 1§Qmavarearss condugtive palinbpfweer tonductors Sfeand BBNMVR
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7 15.7. 3 CAPAgRjcts Fhisng 881 The grandptection draut sledhsa ighepping.
4- Hydr oxy died@+{[BB] 2-1[2 tindtefiystaishakiehesdnH &hinerperoyit arstaaent thd inmkr 3-

hi azol- i "The sub-titled d
or opar o oA Rk eRBUBEEED ST posuten i Evample 1) p

211-303: The error indicator circuit includes a transistor 214, a resistot 216 and Mass

185 (m SppaEy XS (G Cle collegter of uglsfckbl 2 S3ileq YRR, 1€

(t, 2H), §ﬁ)@’8"\( r‘ﬁﬁt@é!f-} the dpsetis cqypled tg ttest signal 130:;7anq ghe BRpittes ig7 (d,

i\H) I 7. 17coupled @ ogg)tfr&ir%lg&rrgsis%'%m gchrﬂsd‘lc{gé ,teﬁrhﬁaal %)%:E?/'aéﬁor Mg,

O or 11+ er PTNDer FoiPBirpieco thebistoicp T cigd sanditar d8.a7e dhuplesbto grapnt

S, 13167; (lest st@l EQmblaeges capacitor 218. Resistor 21|6 discharges capacitﬁ)rI 1-13
- Hyd T 2o LR t t -1, 3-

£ ey bk R gl AP o

benzot hi azol - 2( - [ ) .

4- Hydr oxy CRPESItE8. A1E remgiingbeyhdhs Vetusy ceiiesprnding goophighriagit devall | - 1, 3-

oL O ene 2 ol 9, b pSALRB R RRCIILLLS

conpoun rom . m xed "W a ; L

hydr ogen @5‘?‘8&5@ . c%]@'%"&“ﬁé&%@"ﬁ??@&&‘@&”& be, SEHFB'FLf G IRVEREETt he

conbi2®ed 20 aoupledeioccapesited 21i& prodates adod duiped. (WbSﬂltgéf tibnaf 180er eld g

and the c e r ure t I e t s%}-tlte

compound. cEoaoe 8 BrfP Kagadtitoh 1,6 08 ERE YIS Gl Snity Brtrdsitior B,

4- Hydr oxy-Whpn.thg voitaoe- o eagaeitdiokl8 drmzﬂ ?gbp\hlﬂml\/]abteomﬂraspm_[qmg ng | % - 1. 3-

benzot hi azplow? (G4 16V IRYABRRZETER P 9, i OYrbliGBeSL the

free base was dﬁ%ol f]slnﬂn&;rrt\:}'%/ anol and one mgr '%Vg:tg?/ra?zeng{_ro? e

4- met hyl béﬁm@éﬁé‘éﬁ%hiﬁ?&tﬁe%ﬁwe&m%O heouriediteaievRESEY dpewtieba under

redu@dd prafsSiype airdet fuhis @22 that liscdatfigurredr &€ ray $tealfuntasy oscillator.

(1r7r8t 2?2?; r ef ohip 924 EhdkesNED 'L FATRR U fad llntéera{]ee &¢ Ic%lcszle timeis 7
determined by the value of a capacitor 224 and a resistor 226. The first
terminal of capacitor 224 is coupled to the THRESHOLD and TRIGGER inputs
of timer chip 222. The second terminal of capacitor 224 is connected to

30 ground. Resistor 226 is connected between the first terminal of capacitor
224 and the DISCHARGE input of timer chip 222. Another resistor 228 is
connected between the DISCHARGE input of timer chip 222 and the power
supply voltage. A capacitor 230 is connected between the CONTROL input
of timer chip 222 and ground. Thus, so long as the RESET input is high,

35 timer chip 222 produces one pulse at its output each cycle time.



Exampl e 9

4- Hydr oxy- 7-[ 2- [ 3- [ 2- [ 2- phenyl et hoxy] et hyl sul phonyl ] propyl ami no] ethyl ]-1, 3-
benzot hi azwlp-98(s318s- one hem succi nat e The title conpouserdsopélrar ed
using the general method outlined in Exanple 8a) and b) using succinic :
aci d. np 182-183, lustrous white plates (recrystallised from

nmet hanol /water). Exanple 10

4- Hydr oxy- 7-[ 2-[ 3-[ 2- [ 2- phenyl et hox{¥Pet hl sul phonyl ] pr opyl anmi no] et hyl ]-1, 3-
benzot hi azol - 2( 3H) - one hexanoat e _ _

20 The t Thiereoaaipiogrudrouitsy pélersay ﬁﬁth&dl@ﬁlafyheAﬂ@ﬂF@r F5 918§ Mﬂfé‘i‘lt lt i ned

I n Exanpl a apai c aci

need| ersrp(gl,e‘ &9?21% Pé%‘g&f%gmg% ﬁ%ﬁdf‘f‘%%??c"'%?é% i WE%UCLS ltrogh

4- Hydr oxysrgqagm [ In respsimsieyticestiokg sigral| 234 pieplayspt 8Dy | 82, n@dethy! ] - 1, 3-
benzot hi a3@le gle348tvited l1d Fe%%etermpe-ah@\g the I(\{%Bfeogpglﬂ%?)a\@ﬂﬁr BRPghgd usi ng

hod I tartaric acrd.
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4- Hydr oxyTHF{EEI-[IGLD%d&TBt@gERGhbwiﬁfli‘ﬂé'r thipheny rrherwhameﬂ?.}r_ﬁl] fgylt } t I3;a
comound (ARAGIIA380E ANt e, SRRl RBRieler 5B Atumented BRBVESRa)  and
b) using 1h¢1)ftlsbk§m2nahpﬁchpzztm23r; and the frbsggl&ﬁﬁﬁ inpdi b tinsarddldp
(recrystablgosed é P9 V\@tcﬁar BC1ex EB Wweel the DI i o

th P §%‘$’%§P]Ep|ngb'yl im noj et
ﬁywdr OX%“QMZ‘&FW%E%E%LP OYY R %J%rwy\d?iﬁgér rﬁgeaéa)gtorpl\%%ys connected
3-[ 2-[ 2- [ BetiveeAarheTONTROX ysithed Gep '2132059@@?8@%&

Concentrated nitric a w'se over a hal f hour
period to a stiPr8@e '?glﬂ”edt'meé’egé%ﬂ wﬁf%folcﬁf‘?s g¥ptehyffee-running test
3-[2- [2dpbsnyllaemﬂ)op;qduwshyéwIs[ymnyllBDr Qnamtrag( beieﬁatLI@chgrf mn gllggi from
t he aci cedu

15y Con pYORGTRioHEPd 1R Lan S ERRESS the JdiRoPES SRR TaE Gis s R o

t enpéPat upbchsas r9e8$00VEd.nbemsor 82! at edhei sbitakbleecapacitivat sersoed Jheer aI

tinmes wt Gaﬁ&&%n&cﬁtrﬁkﬁong 169 'd"lﬁgcﬁﬁ%ﬂs?ar‘?tx&r PGk eV\@rﬁﬁgéﬁd%ﬁl. ﬂyW th
wat er and Erl neﬂHE{m)&tﬁg/g err concentrated under reduced essure

to yield @ dhe, sgmqlgmalgeqewﬁw the sensor. Timer chip 132,
3- [ 2- [ 2- [ ebhfigohed ys]a ﬁ*ebQ&hhﬁidWVéfétéﬁﬂhoﬁs’élllﬁdeﬁfmﬁI&% re-f&%n%lé%éhéﬂ ed

ative
FPLCusi nd o MRRRNES ab RSFeAtabocaeranE PLENed Meduency it athe ¢ err])
[err 2O 2. gonfigsred as @ fiee- anmithtl’xylge(rmsolll@tpr,BpﬁhZiu&eQ?ngger gidnal 34351, 1H)
E);n 2|?:|) [ Zs‘f@éhgpﬁlﬁ?%&l’!é Jlt%@e 4%hr(ﬁ%t%lﬁmnyl?‘45% o%%%g%gdagi%é (tg
Li t hi um m8YBeh(anize thy mWas aI I ovved to dissolve in nethanol (200 m). Water
(100 - In response to test signal 130 and reference signal 134, an indicator
circuit provides a user with an indication, such as a digitally displayed value,
25 that represents the sensor capacitance. Although the indicator circuit
includes a digital display in the illustrated embodiment, in other embodiments
(not shown) the indicator circuit may include a binary indicator that indicates
only a "Go" or "No-go" condition.
Flip-flop 156 produces difference signal 162, which has a frequency
30 equal to the frequency differerice between test signal 130 and reference
signal 134. A clamping circuit, which includes two one-and-only-one
circuits, ensures that flip-flop 156 responds only when the sign of difference
signal 162 is positive, i.e., when test signal 130 has a frequency less than
that of reference signal 134. The clamping circuit clamps difference signal
35 162 to zero when test signal 130 has a frequency greater than that of
reference signal 134. The indicator circuit also includes cascaded counters



21 m) was added and then the conpound fromstep a) (6.05 g) in nethanol
(50 M) was added dropwi se to the cooled (ice/salt) solution. The reaction

was al | owagologisyggm to room tenperature and stirring was cpe.i.c{iugabg 502
overni ght. The solvent was renoved under reduced pressure and the Tesidual

material diluted with water. The basic aqueous solution was washed with --
ethyl acetate (which was discarded), acidified to pH 2 (concentrated
hydrochl ori c acid) and extracted w-gyB-ethyl acetate. These extracts were
conbi ned, washed with water and brine, dried (MySJerr]) and the sol vents

evapor at e - i rude. product whi ch was
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] adeghgxy] et hylltBuq:maﬁ_M };ﬂmh@pamam g:tmscrifbes atlﬂyxlthr,asiignal Bl a$ <3‘3c(u_1ﬂ’eah1I ) }[Nﬁs
added dro I 0 00 . r . , e
o sk i ot e g oA o
conpl ete OpMyniIc REE)- -1ippaind t he
gt tharnél eREDand asdmncrﬁe d@ﬁf@ﬂ()ﬂhﬁ&%ﬁ?ﬂip—fﬂﬁpé 02igd4iey 988 :?—%réd'd '|et9dledt 4
et ween . di ¢ one e .the.aqueous_| ayer further extracte
w th port Eonbodr’ BLRLIBE RS B e VR 34 acie Qe e w ¢ b
wat |e<r:| ?Rdflapisn%‘}ﬁ_mﬂe%Q HQSG{JGPIE]J)’C_oaIIm amwmimgfum Gedthmﬁbepmpssure to
ie e %ql\@t, rt he '
gur I ficat iﬂb{]p?é%% sesd g‘gggmﬁd@&g\“@%ﬁ%%ﬂﬁ I\/Eﬁﬁ%rj\?’]t?ﬁ? a outp""fer riH
NVR (D[ er OF flimrflop 280§ coupledstogthe D impyt ofsflip-fiopt 262, The claeksiaput of 2H) |
3.7620t, flip-flop 248 is coupled to test signal 130 via_ inverters 2562andH6g6- 46 (T,
R 5 03 sga%wga%e?@@gggg'},@;? fligifiog 252 islrtic)aﬁplgd%:g_r%i‘gr?éncglsignl_gl’13‘84 16 (1,
4; Iﬁlyfj]r ogy;/‘l’%(ﬂfﬁ[f&r_{sZQQahE-Mnophenyl ] et hﬁi(y] _e'élhyl sul ph_(l)_ﬂyl ] propyl ani noj d
et hyl ]-1. 3-ben - - | [.QC ride . e title conpoun
was prepar ed u?ﬁl‘%@t ﬁe' bjg(r(\)z:ﬁa? Wr%@t%%édwsgﬁgw'ﬁgcfoi B i%?*'{léiﬁet he
product f R&ft-stlde @ outpvs ofrflineflor 248 isrcqumiedico the ChRiinditesf Hip-flop
prep2sat i \216.eTAEIE oBfRHS bBg s 0
trifluoro Atai [ agigg I,ﬂtﬁhtq.ldbg?gg @%rﬁhg% etE)r g(@g%{@S?s?MD ga,'\%ss
Spect r um azée ang do Gal?kﬁlr”?ﬁ‘fte?fr flip-flop 250.[ dhe) @ oytrut géf}[nﬁ@p 2821
2. 00- 2. 08 noncatilectéd .8 The3otput WIAND. g8e32685 i€ H]ff&*éhce%i%ﬂal(ztltl?"'), 3.81
EL; 32H)2H) 14' io.( tl;lgﬂse'( %n?’éﬂlnwgrtio% i@ﬂfg%@ﬂ’ 55‘- ig.gﬂ%’en%r@tés Z\'d%sS;SIay ?aqccig r.I;llgnA'a'I_D - 904
266 in the same manner as the circuit portion illustrated in Fig. 12 generates
‘30 display latch signal 183. Specifically, a flip-flop 268 generates display latch
signal 266 in response to trigger signal 146 and provides it to each of
decoder/(_irivers 172, 174, 176 and 178 (Fig. 13).
A user may perform a calibration procedure prior to beginning
measurement or at the time the system is manufactured. The user
35 introduces a reference sample, such as double-distilled water, into the sensor

chamber. The user then adjusts resistor 193 to increase the frequency of



Exampl e 14 :
4- Hvdr oxy-7-[2-[3-[2-[ 2-[ 4- ni trophenvl ] et hoxy] et hyl sul phonyl ] pr opyl am no] -

ethyl]-1. 3y6epzaiski azol - 2( 3H) - one hydrochl ori de a) PCT/US98/09502 N
N-[ 2-[ 4- Hydr oxy- 2- oxo- 3H 1. 3- benzot hi azol - 7-yl ] ethyl ] -3-[2-[2-[4-ni tropheny
|'T- ethoxy]ethyl sul phonyl ] propanam de Fol | owi ng the general nethod
outlined in Exanple 1c) using

7-[ 2- am noet hyl ] - 4- hydr oxy- 1, 3- benzethi azol - 2(3H)-one hydrobroni de and
3-[2-[2-[4-nitrophenyl]ethoxy] et hyl sul phonyl] propanoic acid (Exanple 13a)]

gave the sydihididesl TONP AL Ao stsoud) dain SiinabN 7hydetaFrairmisogicamliniber of
hanol in net hane, a ectrum

il i 8% et L chl I t. . .S
o S Soa bR Py b R0 URTELLR R ) YR ol 50198 [
2H), 2. 60 iptern@iHbet@deen (e cl2Bling 2f2he. dng-and gidly-odecdr@uiv To (wihichHest 6. 70
ggr slH)li—D 6si§§)|af 430D codpied 4l tREonefarkfohforélkircRit®to WHigh réfdrendd - 6
4- Hydrxy- sighal | 34(is_qougied niTtheotasehitiqreeh8hg Pigita) ISRl BH R yEIRATIVE A% no] -
es. Dl epar B B ) T o P e

u U | | . . u

eactl on pFoHtBIe AL B e PUdogTeprapterd s, Bnd 24 Darigees TUNRY
acet oni t ri beirnpufifiés dgaesamspler thd useromaytdesiraciodadjsstegaiargignal 171 spph75- 78;
23 * - ;
(Dlerr]- Dl\lggts Fgrar H’%%l‘f%%lﬁi‘ﬁ?thgwf“%@{@%ﬁé 5'}%“, Er.‘%é’sfk ?F‘%Jh)%,dwél\é.%giz (t,
4H), 3039 (asistor)] 3Buntl magispwedma,luqs.remh@ zegd) The ser(igtrodyges intgs (),
2H), 8.16 Q%_%ﬂsor%%ﬁ@f % safiple Hi- &%ﬁﬁeria“ﬁaviﬁijtﬁ@ ﬁib;e%@im@fﬁ‘}m e 15

7-[2-[2-]3- 4- Fl uor ophenyl ] et hoxyl propyl sul phon eth m no] et hyl ] - 4-
hydr oxy- 1, geagﬂyoqm%pggg_mgwmjﬁvsu ro 'fl’b,t"tg're sginple st)(l in tltle sensyor]

2; [4-Fl ug (r]I @ghﬁ’lﬂiér] m{uéeraédt@jyktse«tghmor 193 untE!*t]g\é-dEpl@V Qﬁﬂeagds]mtelmﬁywed( 7.68 y
was adde S|l O 0 a,Ss rre suspens. Q Ol. SO Il . , %
9L tSper s valg-n FeF iR Hid Bet HRERALRE (eiaRR el S5 SO KB inb iRy op
(50 nilp. The indicate thewslwne ahadgé densidy mftbecmnapleribdnistiorpenat ure. Al yl
brom de (6.0 9) #as hisduraffids %B’cﬁfn\édaﬂgigphﬁ\é’wb%@erﬂ' irﬁ)&‘ﬁ‘i‘ioﬁoa% '_ﬁi]oere

overni ght. The reaction vvas?Bar_tl t1oned ween wat er and et her.
aqueous | apscuate than Hapseebiaibed HSING Prior HEPagWING 1Y SEYRBI BREPUSEHECeal -

extracts Wwejrgfetpsd8ndbr & ¥ecpial) tdthpetel MhiéiHed rdgainsithéxtetmalrelveic

renmoved under .reduced (Pressure to glﬁf}hd tg crude sub-. tltlfe co our‘;cd as a

col our | ess Tt5Is (@uring, orgrgfion.” In adqigjon. 580??\5%1 c\‘—f?“'f@f)o(!\ﬁ?e, presen

[ er r ] BONVRigENEidreis inpré ecandmital tBah thd cic(itry 8fHpriod cApécitive headurihg( m

2H), 5.9 (@ys} 5 6.95 (m 2H), 7.2 (m 2H). This reaction was successfully

repeated on’'a X5 scale. b) o .

2- [ 3- [ 2- [ 4- FI uor@bviewsly. e pthsry epasdiments | andtmedifigagions of thegresemlound

fromstep ayvédfol)wlindcédl RANGOtd thakd Bt Rdihafy )skNETE thé idrt ¢l viewesther at

roomterrperﬁture i'n a conigal }I ask exposed.to.t tm:)sPhgre fo& 2, hours
g T freg ol by

at whi ch pdhggentsaehingsygl Qreacthis (nventign '%\ég Eﬁd‘é’l‘? £ & her
[ﬁ”] 2%our fsﬂbvuihglg didiens, eawhiain ndemnpllefwchTrmmru@nhMiméra!s varsd

chr onat ogr . OV . X : : : |

luant o JRaRicaBhs hb Hidigedn Sonhutson RGBT OGS ShLFeaTel 4 50
Mass Spect rapeonfpaving drawingssH) [err]]; [err]H NVMR (CDO [err])
[err]: 1.87 (m 2H), 2.71 (t, 2H), 2.85 (t, 2H), 3.31 (d, 2H), 3.51

WHAT IS CLAIMED IS:



(t, 2H), 3.65 (t, 2H), 6.98 (m 2H), 7.18 (m 2H). c) _ _
2-[3-[2-[4-Fl uorophenyl ] et hoxy] propyl sul phonyl ] acetic acid A sol ution
of pot assiiyugydsooen carbonate (150 g) in water (500 m) wperagskads@aver a
20 minute period to a stirred m xture of the acid fromstep b) (39.5 g) i:n
wat er ' 24 (50 m). An
aqueous solution of OXONE[err] (278 g in 400 m) was added in portions_ and
the reaction left to stir overnight- 18Aater (1 L) was then added and the |
whol e extracted wth ether (to renmove non acidic nateri

| ayer was then acidified with 20% agugaaug sul phuric aC|| mmmmmmﬂw
three times with ether. The ethereal layers were conbinéd, “washell vii t B
water and brine, dried (MySO4) and concentrated under _reduced pressure to
yield a pale yel]ow Oﬁlcabé&u?/eg;)ensﬁrfdiriﬁeetmgla chaneesli girhplepdoaiprisingm t he

il t andi d f1lt d with |1
amount s of 1. se et BeRBuB AIRIER dnoats BbREREERES Habe =TT
47- 48[®r r | with a longitedingpedis Land kaBtw:%Eo[n@MeH)i[serar]q :made of a[nerr] H

NI\/R (cod [%@g%ﬁ@rég%&t%gﬁt g%)%z 84 (t, 2H), 3 32 (m 2H) 3.58 (i,

3. 65 (m 2H), 7.16 I-? 8.80 (brs,
1|_|) d) N-[ 2- po-ipper §gpdgc@(d1a34tpg an elongated, substantlally ubular shape

1. 3- benzotw;ﬂzqi tangiltmwavae &rid [ firsl 4ahd Usdcepideirds; and made of an

h t Carb | di d | 1.94
Stos LD B S REiial aci oo et ep o) (5 60 o) in v (18

nm). Bdirring vvas:hamberrnlecltri‘oaﬂymmmfdtfeerrasaldonnert angh eustrucandubdotdi s
ﬁ?ht‘éh?gm“ﬁé PGt "5%‘(?4“0%%%%‘%'& YL Shpe i ERbitlaRel aicsialid_one
left overn lgezttandm@cqruhemd%nsaﬂ smqrﬁsad befeveeers sadl ipnebaad e | y

stirred m ¥bHAGcRrs Ja@i%é’&é%ﬁé‘lwsa ﬁéd)ﬂmﬂpéhl‘a |ﬁﬁbﬂaﬁ8%&éh€6n&4&@réﬂ each). A
sett out and was.filtered o dwith

paIeyeII0W50|dqgrauar(Rj¥ vva}a

pent ane and dri &89 AUER{GRIICURIPE BP’B\S %@pﬁﬁ@%lﬁbc?m‘é@c%ﬂ%dﬁ'ﬁ 59@ a buff

col out 8d nehambalr, sbudchuma:mﬂﬂﬁ:tondéﬁamgeatszﬁidmgmrtétqnénétwﬂd?eby an : IH
ificati err

NNR (D or r EGUE) fisidy SERE pREd {dbiarely, e%@of% sl el bt foy s 10" (1,

4H), 3.48 epenmg)m spigeYter cgﬂsiucwrnaan 6. 70 (d 1H), 6.82 (d, 1H)

; [12 Etz [C2~}H) Z%aﬁororﬁﬁﬁwbﬁ ]ﬁﬁ%%{/]aérlag%cy}ag%ﬁ’p%%?/ f/rfag%?anloﬁ%th ] 4-
hydr oxy- 1, QL‘I%{?ZMEH Iva25d. stestficahe tRyarsEheendurtor in sehaﬁga Y toRe ound

was pgepar edalirsg Bpgafemennaviah saki bpeniagt | i ned in Exanpl e 1d) using the
conpound fromstep d). The crude reaction product was purified by
prepar ative reverse phase HPLC using 35% THF in 0. 1% aqueous
trifluoroacetic 2aci d e ehpacitive sensor recited in claim 1, wherein said sealing

25 ARerfBlr 28rigtidel a valve steMiF aSRRGE UM FAB +ve 483 [(MrH)[err]];

25 3. The capacitive sensor recited in claim 2, wherein said valve is
solenoid-operated.

4, The capacitive sensor recited in claim 3, wherein:
said outer conductor includes a first opening at said first end of said
30 outer conductor and a second opening at said second end of said conductor;
said capacitive sensor includes a first solenoid-operated valve having
a valve stem made of an electrically conductive material coupled
mechanically and electrically to outer conductor in selectably openable
sealing engagement with said first opening; and
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[err]H NVR (D[err]-DVBO) [err]: 1.91 (m 2H), 2.80 (t, 2H), 2.85 (t, 2H),
3.14 -3.21 (m 4H), 3.24 (2H + D20), 3.49 (t, 2H), 3.54 (q, 4H), 6.76 (d,
1H), 6.87wdbaishile 7-10 (t, 2H), 7.27 (t, 2H), 9.14 (s, 2HpciBsismober 1H),

11.78 (s, 1H) Anal ysis: Found; C,50.58; H 5.62; N/5 61, S, 12.26%:

g[erzr ]?,g([)/()er IrEngrSIr (ra] Eg err]S[err].Hd requir (ﬁ“llmlﬁﬂIm"”nmIFll N, 5. 40;

4- Hydr oxy-7-[2-[ 2-[ 3-[ 2- [ 2- t hi enyl ]-@8hoxy] propyl t ki ofet hyl*am no] et hyl ] -

1, 3-benzot hi azol - 2(3H) one hydrochl ori de The title conmpound was

prepar ed accor @afichPaditie BEASSTINCRICYS! 4 HirlsdiBnEid r‘été‘& Vel Rﬂ\hﬂ

2-t hi enyl et hanol , except that for t%?g ogﬁgatr on ,of | e 15c hle general
pr ocedur e2de&Y? b&eTn ’Ei'gﬁppé BB siest yo§;gaductwe Fgriab 0°9‘2&F9r r];
Mass Spechtiegharfié@iy-\emdd éledttibaity) [ter blter conducto[reﬂhr ]slaldtdwleDbeéndablBI\/SO)

1. 3.03 (t, 2H), 3.16
Eﬁ{rle) ggﬁ@’s%ngghfm%“é’g”ﬁrﬁa%&%d@ ﬁ%g( 3 60 (t, (2H),|_%. 76 (d,
1H), 6.88 (m 2H), 6.94 (m 1H), 7.33 (dd, 1H) 909(brs oH), 10.14 (s,
1H), 11.78 (brsg 1H)ThT c[apacrtr%'%aé reE \4\61 6 {yhdrem §§|dcé\&4§n§

S, 18. 42% err err err err requires

H, 5.37: Nmember SOMPries,a eafp qe@ gl; % connectable to sard outer conductor for ’

4- Hydr oxyséa[,a [szid 3pkRirlg?- pyri dyl ] et hoxy] et hyl t hi o] propyl ami no] et hyl ] - 1. 3-
benzot hi azol - ?BH) one di hydrochl ori de a)

2-[2-[ 2-Bronoet hyl t hi o] et hyl ] - 1. 3-di oxol ane To a stirred cooled ( <0)
sol utli®on of 2-[&-[1, Bhdiqucﬁm@sgﬂs]oethg«temimlehhdnovhemm 8aig, charebair ed by
t he conde t e

di oxol anqu%terlggfin ?bum P%QI%BEQE MQR @é}gsc% ZE)% ?B éq%'é \%%r added
tri phenyl gmamaorlm wfmotaalsdnn@esaawwm (38 g). The sol ution was
stirred for 4 hours. The solvent was renoved under reduced pressure and
the residue pre; absor_ged onto.silica. The nmat e{r al,was flash

chr omat ogr aphed” over | 8F |GAPACHVERENEO0,"BEEST M1 StaiTe] pBEEPBm et her as

el uants t o af f orshid lebhambertis tefided bypotulsilasinaulat@diaving a(cloged Gjst erite

mat eri al rifi |
21212 [“z%@fdzgéy Sl preind St SR ol SpBifieayihRtzeal et} SR16Ring fhco
SEtic C tré:era:lt shfcbfirsttend of) sgid tqbulgr Insudaton for- mawl@grﬁmdr ioner

hydrogen Ldfhaisr:(1 9) and 2-pyridyl ethanol (2.85 m) were stirred
together wth drc )l or ome nd Zg%a ueoys sodj um hydroxj de each (20
m) until gas crﬁ' %ﬂﬁ? éa'gnfarby rdnylatards et spichiiratiand e Ghitn
stopp@. Tdenduddari and ayer was separ at ed, washed vvrth wat er and dried

SJerr]). Remoyal of t SO er. red sur.e |eI de n oil.
(MScLer]) ol U8 530 FE oS BHCR Rl o b e
usi ng 4: 1 eanductacet at e: petrol eum et her (bp 60 80) as eluant to yield the
sub-titled conpound as a yeIIow oil (0.770 g). [err]H NWR
(coAferr]) [err]: 1,92 (m 2H), 2.65 (m 4H), 3.07 (t, 2H), 3.62 (t, 2H),
3.85 (m 4H), 3895 (hexgpacitioy sepsorjfecited inxclaim 7;1yhereinsaidisealing 7. 60
(td, 289, Sebtodidcorhptises)a captiiréabidblyecditidibleeionsuisdlcritby cbRdatropanal
The material fromstep b) (0.850 g) was dissolved in 80% formc acid (10
nmM) and left to stand at roomtenperature for 22 hours. The mixture was
partitioned bet @een &Fheerapmvitivetensoriteeited)irrcdaiwen e farthar abatprimingt he
aqueous | ayer e ed,
washed wi (b br i AdesheC I bousied (B DAl I Ses AT S: 1EE BOBTHECC,
to yield tadesupignal havingoapesmireayengyioi | (0.70 g). [err] H NVR

( CDC' 361 r1) [erglreferefe G%ildtdr cirfeuit drtprodtiting3a Poferénce Signat hadidd a 2H) .
reference frequency; and
an indicator circuit for producing a measurement signal in response to
said test frequency and said reference frequency and for displaying a

representation of said measurement signal. SR— S
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REPLACED
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(t, 2H) 7.13 (td, 1H), 7.21 (d, 1H), 7.60 (td, 1H), 8.53 (d, 1H), 9.74 (s,
1H).

d -
4- Hy roxyZ%P[%/ég‘g?[ 2-[2-[2-pyridyl]ethoxy]ethylthio] propyl apr-prisessbsbd - 1- 3

benzot hi a one di hydrochl ori de The material fromstep c).
(0.700 g) was dissolved in methanol (20 m). To thi's solution was added’

7-[ 2- am noet hyl ] - 4- hydr oxy- 1, 3- benzot hi azol - 2( 3H) - on ”mmrl “((l“iGSS
g), sodium cyanoborohydride (0.100 g»pand aqueous 6% dj ust
the pHto 6). The sol utlon was stirred at room tenperatur®e dvefni ght” and

then made basi ¢ 1401 RANCSILALE e AITTALYEN Y UL S SRald Lo Hieegpl vent

was renoved under ressure e resi erla puritied by
col um chr@ﬂBngKthVS@wer silica using methanol in dichloronethane as

el uant. The resy pay eqnﬁmdbeﬁa\hﬁgcet EIRRR Mﬁu@aﬁalratlbeﬁp@wéaid eﬂ)émfnbaver se
phase HPLC using ace E}{ 1%cﬁ ueous trifluor ace‘it‘ [

el uant whi EBCHY OB‘FQS teH %Q“?'h%n ga'F’d@ $IENCES'1GNA @ EE@ '&pHEsjre
sanpl esof trBeeitring thecothurwitsaid test sigpabondaldsdfemmek; signal; anbbss
Spectrum FAB +ve ,43

27 C T G R 6 FIeBRES o mepsuteraent jadicagon U
(t, 2H), 2.88petpf2eid flb-Bap(m 2H), 2.95 (m 2H), 3.28 (t, 2H), 3.58 (t,
5H), 3.85 (t, 2H), 678(d iH), 6.88 (d, 1H) 7.85 (t, 1H) 7.96 (d, 1H),
8.45 (t, 1H). 8.78 (d. 1H). 9.17 (brs, 2H), 1T (B S o LL T8 (Drs,
1H) ; Anallﬂsl s: i GABECTHVE pepsor q.cheggn qi@*’?ﬂ 0, f‘gt.hLer 8ampsINgag0,

ﬁ[(;r Er3 ]grd[ gr rlt?gibéf lasellRit 61 Hnepr&d&hﬁlg a sYhERfonifhg eghale SaidCs¢RcBroniding. 05;

28 flg@%lntuﬂalgaBy gg}\.ﬂ{ﬂrgolusly resetting said test oscnllafogr PTd said

reference oscillator.

12. The capacitive sensor recited in claim 9, further comprising a
15 clamping circuit for clamping said indication to a predetermined value when
a difference between said test frequency and said reference frequency has

a predetermined sign. ‘

.13. The capacitive sensor recited in claim 9, further comprising an
20 error indicator circuit for producing an error indication when said frequency
of said test signal is zero.

14. A capacitive measurement circuit for a capacitive sensor having
a capacitance, comprising:
25 a test oscillator circuit for producing a test signal having a test
frequency in response to said capacitance of said capacitive sensor;
a reference oscillator circuit for producing a reference signal having a
predetermined reference frequency;
a D-type flip-flop having a clock input and a D input, said clock input
30 receiving one of said test signal and said reference signal, and said D input
receiving the other of said test signal and said reference signal; and
a display for displayihg a measurement indication in response to an
output of said flip-flop.
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wherein X and Y independently represent- -S(OQ{err]- or -O, n represents O,
1 or 2, p, g and r independently Z represents phenyl

opti onal | VWB%QEH Eut ed by hal ogenmﬂmmﬁ !"‘Iu@uﬁﬂxy ni tro QCTARYsRes0ar
represents a or thienyl greups eutical ly-acceptable sak’
ts , thereof 2 A conmpound of formula | as defined in Claiml wherein
Z represents phenyl. 3. A conpound of fornmula | as defined in Claim1l or
Claim 2, wherein r represents 2. 421A conpound of forrmula | as defined in
any one of the preceding cl ai ms, wherein p+q represents 5. 5. A conpound
of formulal as 1g’ef| &b & a%t.rrefrh@ntp&g&gfi |ne A CTBim WIE @i thef

represents O. A conp und orrru I n any one_ of the
precedi ng @pmnﬁss'ngrrert@gaems@ﬁraéereﬁ% pregdugipg -asgyeehyanizing” signal, said

29 7. QyRERRRIAAg fgridt pevbaidaliylEimbithReously resetting said test oscillator

4- Hydroxy- /- 2- henyl et hoxy] et hyl'sul phonyl ] propyl am no] et hyl
1, 3- benz@f’h %éil’Lé'gPﬁg propy ] yl]-

4- Hydr Bxy-7-[ 2-[ 2- [3 [ 2- phenyl et hoxy] propoxy] et hyl ami no]Jethyl]- 1

, 3- benzot hi azol :
4 Hydr oxy- 7- [ 2- [ wgﬁ%acrp rr\re)e& urerﬁg)r(\g/ rlgcr;%rt yre%%adnrgt] clahm j4 further
. 3-benzot h|cg;zmnsmg ehagming circuit for clamping said mdrcatron oa pre etermined

- Hydr oxy- z/aﬁ@e [vr?hér? a{ aiffERPKbeb awydre BRI Yt b ashEplapdhy4ail- reference

, 3-benzot hi azol -2(3H)
4- Hydr oxy- 1rqcryqn£vr ag 8. FHﬁéﬁW’@i'ﬂ%Qﬂgﬁr -opyl t hi o] et hyl anmi noJethyl ]- 1
, 3- benpot hi azol - 2( 3H) - one,
ﬁelr_rzg'[ ﬁrg-zZ)I [g(g ntl%e cgggglltl\e/tehr%géﬁeﬁpe%lt%Frcgﬂ%gr]tgé YRSk INher 1 - 3

4- H%dr oXy- Z‘:q[rﬁp{lsmpZarﬁ eriohangicetdrosiyduit figh pradsicing pyl ernemisidéeatidr] when
, 3-benzot hi

re 92@ WB¥said test |
4- Hydr oxy- @ @f s%‘ ar?rsnglrgr?eaniﬁ Teertohoxy] et hyl sul phonyl ] propyl am no] e
thyl] -1, benzothr azol - 2(3H) - one,

15 18. A capacitive sensor for testing a material sample, comprising:

an outer conductor having an elongated, substantially tubular shape

with a longitudinal axis and first and second ends, and made of an
electricaliy conductive material;

an inner conductor having an elongated, substantially tubular shape

20 with a longitudinal axis and first and second ends, and made of an
electrically conductive material;

a chamber electrically insulated from said inner and outer conductors
having an elongated, substantially tubular shape with a longitudinal axis and
first and second ends, said chamber disposed between said inner and outer

25 conductors and coaxially aligned with said inner and outer conductors;

‘said outer conductor having an opening in communication with said
chamber, said outer conductor defining a shield against penetration by an
electric field, said shield combletely enclosing said chamber but for said
opening in said outer conductor; and

30 a screen made of a conductive material, said screen disposed in said
opening and electrically coupled to said outer conductor.

19. The capacitive sensor recited in claim 18, wherein:
said outer conductor includes a first opening at said first end of said
35 outer conductor and a second openrng at said second end of sard conductor,
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4- Hydroxy-7-[2-[3-[2-[2-[4-ni trphenyl ] et hoxy] et hyl sul phonyl ] propyl am no] - et
hyl] -1 , 3-benzot hi azol - 2(3H) - one,

7-[2-] 2- [ng%s,{sﬁhgl uor ophenyl ] et hoxy] pr opyl sul phonyl ] et hyI amn]sgg,ﬁggbj 4hydr

oxy- 1 , 3-benzothi azol - 2( 3H) - one,

4'-Hydroxy 7-[2-12-[3-[2-[2-thienyl]ethoxy] propyl thi o] am no] et hy

1, 3- benzot hi azol - 2(3H) one, or ilmulﬂwm
4- Hydroxy-7-[2-[3-[2-[2-[ 2- pyri dyl ] e2doxy] et hyl t hi o]pr

, 3- benzot hi azol - 2( 3H) - one, or a pharmaceutically acceptable salt of
any one thereof said capagcitive sensor includes a first screen made of an electncallyso :
A phar maceut i cal conposition conprising a conpound f)rmj al, %‘Pefl ned
in any onec8p ‘E"Ff‘é"?Jr'EE'&edWrgs@]daf'ﬁ%i sgr,eeg BW&Pﬁﬁ‘ééUt??ﬂgl 5t RRIPPELIRA sal t

t hereof, i elemﬁml\,at;ooplfwtbh;\mepmhdaemrt Iaﬁd:c | y acceptable diluent or
carrier. r e preparation a.co
ot ned i n any SAE GiPag e oHedy 068 b 3hefho ScrRIRUD of =y dEehiv, <
t her eob, weboHuctiveprmiatedalasaidl segloadisoneert disposeg usaidafecbod mpening and
f I
[Lezg-l[err]) e@ﬁ'{:gy?&a—kerrﬁ?%ﬁ%%$%%8ﬁ er(r)]r;n[Je(rfjlr]m Z inwhichp, g, r, X

Y and Z are as defined in Caiml and L represents a | eaving group, b)

al kyl ati on of azmnpomwl fag4Ritid asensor aecitelli edidias e ®aboMerei ddid a
conpound of , formuta

O=CH- (CH[ eFF‘Fﬂ‘TE’ér'F] S’GSU“E?J%'%'FFT j5 SPAfings A MV efYTaee qfnsRifi 2HSh, g,
r, X, 19 andoddactoraandiehi areduter smriaacm &f said inher popdectoe. of a reduci ng
agent, c) selective reduction of a conpound of formula V,

err
[ ] 21. The capacitive sensor recited in claim 18, further comprising:

a test oscillator circuit coupled to said inner conductor for producing
a test signal having a test frequency;
15 a reference oscillator circuit for producing a reference signal having a
predetermined reference frequency; and
‘an indicator circuit for producing a measurement signal in response to
said test frequency and said reference frequency and for displaying a
representation of said measurement signal.
20
| 22. The capacitive sensor recited in claim 21, wherein said indicator
circuit comprises:
a D-type flip-flop having a clock input and a D input, said clock input
receiving"one of said test signal and said reference signal, and said D input
25 receiving the other of said test signal and said reference signal; and
a display for displaying a measurement indication in response to an
output of said flip-flop.

23. The capacitive sensor recited in claim 22, further comprising a
30 trigger oscillator for producing a synchronizing signal, said synchronizing

signal periodically simultaneously resetting said test oscillator and said
reference oscillator.
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in which p, g, r, X, Y and Z areas defined in Claim1,
31 d) selective reduction of a conpound of formula Va,

[err] woooskmdgich p, q, r, X, Y and Z are as defined lnlidmusnsllwsoe)
removal of a protecting group froma correspondi ng protected.conpound of.

formula I in which one or nore of the function ps |s protected
and where desired or necessary converting a co to a
phar naceutical | y-acceptable sal t -28hereof,

Compounds of fornula Va, [err] in WhICh p, q, r, X
and Z are as defi4ned Tihe éapcitivie sensor recited in claim 22, further comprising a

clamping circuit for clamping said indication to a predetermined value when
a difference between said test frequency and said reference frequency has
a predetermined sign.

25. The capacitive sensor recited in claim 22, further comprising an
error indicator circuit for producing an error indication when said frequency
of said test signal is zero.
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