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PROCESSES FOR PREPARI NG PYRAZOL( 3, 4- d] PYRI M DI NE
ETHERS FI ELD OF THE | NVENTI ON The present invention
WO edoaa®ies 0 processes for preparing PCT/US2006/001045
pyrazol o[ 3, 4-d] pyri m di ne ether conpounds that are
nodul at ors of gl ucose netabolismand therefore useful
in the treatnent of netabolic di sor ders such as

di abet @,EFB% %QEI[@
Modul aﬁ?o%ﬁd?'@‘ A?rogsﬁg‘gl e €0 3- llw\lG
wel | -studi ed for c abolic

di sorders. Small nol ecul e nodul ators of the receptor

RUP3, a Gprotei n cou | ed-receptor described in, for

exanpl e, GenBanR @J'&D O%B?H%W%ENH'UQNHS

XM 066873 and AY288416) have been shown to be useful

for {0@G#]i ng offher Ewentlonngekams & rassetrddbplafca catalytic converter
di sorders. In particular, pyrazol o3, 4-d]pyrimdine

hatingrs ca Silsmbbﬁétecmfﬁé‘d b femeaereusdedithih an outer
u. Sg Serwl\lo 10/ 890, 549 are s%\,gv\ﬁbtpg be effectlve

sABAlu! RidE S%;gmﬁd%\‘ﬂ Ry |{1\‘?§rﬁ|%tn ‘beﬂ?ﬁ’} agc? (Hb:? Ilbfef’nohhﬁonverter

treat ment varl US nme ICc-re ers suc

tvpe | .di telldla .na
oBfobiE by AaREeq ¥R Lo R e AT BN S o ne
hyper | i pi dem a, hypertriglyceridem a,
096 @hol esterol em a, dyslipidena or syndrome X. The
aromatic ethers are also useful in controlling weight
gai nJOQAA]t r ol | iQne flowawn ntyake of apataiyiiduconyedat i fer yautomotive
mamal s. The prom sing nature of these RUP3 nodul ators
eikhatistesgplicgtions g skewhiingrigureuébeCaialyticotoreridr Sieas®drises an
evi dences a need for nore efficient processes of

offBK iahd et NRARIIHOIRRRY Aftial D& @ftﬁéqﬁﬁéé ofl Qe eéﬁhé!;ea €hAmber 5

are directed toward thls and ot her current need

p% g:mgﬁﬁltth(l e pr chgaseg; ?aqgétpér%b\égr%tté 9r\13vmg flat ends 9
B B Pt ara A e Rpofiadiet herecobfinsh e Bpssages
Formula Il: with a conpound of Fornula IIl: Ill in the

13 readenring $rona opeienghier thentieer. phae paNtial Rertoa of Yie subsirate 7 is
having the Formula A : A wherein R and R' are each,
surdepaed optaryandlilar, Ghaickydbsorber, iesiient oakldative tsapportmat 13,
t he conpound of Fornmula | . The present invention
wihich Iseprefiéreblydfshiresessesa igas inpPAbLS YehPRAtePased material

Formula 11; by
that expands substantially upon heating. Mat 13 is compressed at assembly to
about one half of its initial thickness. The opposite end portions 15 of the body 3
are preferably each formed or swaged to a partially spherical shape as illustrated
having central openings substantially less in diameter than the diameter of
substrate 7. Gas flow end bushings 17 and 19 have tubular outer ends 21 and
23, respectively, for attachment by welding or clamping or otherwise to the

exhaust system conduits (not shown). Bushings 17 and 19 also have outwardly

flared annular partially spherical inner end flanges 25 and 27, respectively, each
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reacting a conmpound of Formula IV: rv with RSCOH to
formthe conpound of Fornmula Il. The present invention

w0 eooblarepr ovi des a process for preparing a cor@DUSINO@601045

Formula 1V by reacting a conmpound of Forrmula V:with a
conpound of Forrmula VI: VI thereby formng the
conpound of Formula IV. The present invention further

oY BB B RO RS g B B onc
oSORSL RT3 0 Bl R lel et B o 21

formthe conpound of Formula |I. The present invention
andrddavesihevdessedmrinniatianwith reppegh 40 theycentepios @s asis of body
Formul a Ha by reacting a conpound of Forrmula Il with a

3hal ogenating reagent to formthe conpound of Fornmula
Ha. The present invention further provides bulk

sanpl[@03]f conmp@es 9éﬁmﬁ%lzd m¥tHdde NigeE S pes-calibration have
descri bed herein DETAI LED DESCRI PTI ON The present

p'fbﬂéfﬁ% ifcﬂ“sﬁéardaéﬁl‘égégtfot hPERSSOE ?ﬁﬂaﬁﬁd/tb YRS BV BHES spbstrate

or the preparatio aronmatl c ethers at are usef

S AR AP T B SERbe SHeBBTHRLL o oo o

rocesses and i nterpedi ates of the present invention .
plRGeSST 804 cedaRes DR oisohdfied @ BWUSYbSITRlRepUpgssembly into a
constituent nmenbers of the fornul ae depicted therein
caneertrifshed @nshen. teeize thalgoBRanteOSRITIT AlPYEdctecnineaRIiBReter to
CANNI NG APPARATUS AND METHOD BACKGROUND OF THE
achekbiTa @ediea0 ghp Thelki deesity of thel sumsort onats sdthibly teé stuffing
a catalytic converter having a catal yst substrate

dSHdgeURSEPed With (SHEPRRT Apprehchessed within an outer
shell. More specifically, the invention pertains to

post calibration converter canning enabling confirnmed
integrity of gap bulk density throughout the life of

the SUMMARY OF THE INVENTION

[0004] Accordingly, a catalytic converter is fabricated by first taking
a catalytic substrate and wrapping a support mat around it to form a sub-
assembly. The sub-assembly is then placed in a gauging station which
compresses the support mat about the substrate and the mat is gauged to
determine a thickness which will yield a desired gap bulk density when the
converter is finally assembled. The pressure applied to achieve this desired gap
bulk density is then stored for future use. Next, the sub-assembly is soft stuffed
into a converter can and passed on fo a sizer station where the outer can is
uniformly compressed radially inwardly under a pressure which was determined
at the gauging station in the prior step. The pressure determined at the gauging

station is adjusted to take outer shell spring-back into account.
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converter. [0002] One known type of catalytic

converter for autonotive exhaust applications is shown
WO p00ki0T46®e 6. Catal ytic converter 1 conprises BCI/URBNG/001045

ended, tubul ar sheet netal body 3, the inside of which

defines a chanber 5 for a ceram c nonolith,

honeyconb-type, catal yst substrate 7 having flat ends

9 an reat pu f_. cat al ' [ :
honeﬂ%@r‘%ed ceﬂf gﬁgﬁgeggaesieﬁo@{ee [ hgg?’r é%%gkééjgéngﬁélaed toa
the other. The central rtion of the subsirate 7 is
Sybnsa e CRYNPAISINEn Rura TW%éE*RStQ%o?lHé‘PH”,C}‘%@i’M fefipport mat
i nsul ative support mat 13, which is preferably _
whesginomedlurabitn &f ginderfagserpadsugadiatiyn dinest: Pressiug against the
material that expands substantially upon heating. Mat
siB-assembhpaadsihit aresssenibl mebsurdoby anikehplufality oftlead cells
initial thickness. The opposite end portions 15 of the

réﬁ?fé\é_ti@el?ré%sgbi@f@i AthYe L3 MtdPadEPadr THERSESHAr® ndat is gauged to
partially spherical shape as illustrated having

IpRER ROk S8 prafRurgbblod Aickfad #RFb sk acjusted
anpd, 19 have tubul ar ter.ends.2 1 and .23, .= . .
upBCpErRS Eaenesos Heedelemmic BycknbsSica il visiiandesied gap
ot herwi se to the exhaust system conduits (not shown)..
belstentily. 1kaghintedaee Hadiade celitrair ef ther pliraltly Aasuhgrinterface
partially spherical inner end flanges 25 and 27,
padspeapledely, a eswprdrt widok ivia pa deat adgiringt do nethbdizea the load
radi us corresponding to that of the body end portions
célfinterfade phd chmbirmdtnieAdegitonallys @l el sishingoeaiplenthesvad cell to
that their ends 2 1 and 23 have the desired
it® Eb?r@&ﬁéhd]ﬁ%\fmbh‘aééﬁaa% g‘ré\xi&@@urﬂ?é}ts%bilité’c%r%f A%iaBs8mbly.
body 3. [0003] Known assenbly nethods using
pre-calibration have potential for shear damage to the
support mat and/or the converter substrate during

There 19 & noBRIEE D ESRICEIAN S ThE SRR or -

stuffing a mat/substrate sub-assenbly into a converter
shel [OQQ%i t henThg ebiests nc: drgkereerofc dhe tipvention will become
predeterm ned dianeter to achi eve a desired gap bul k
apparsint yrooh at reading pb et detailedvidesoriptidrh éaketnuinf comjudetimy with the
incurred with prior art approaches. SUWARY OF THE
dFEWREYTinGRhich:
[0007] Figure 1 is a schematic block diagram of converter
assembly apparatus arranged in accordance with the principles of the invention;
[0008] Figure 2 depicts various stages of the method used in
assembling a converter in accordance with the principles of the invention;
[0009] Figure 3 sets forth pertinent details of a sizing station useful
in accordance with the principles of the invention;

[0010] Figure 4 is a side view of pertinent portions of a gauging

station useful in accordance with the principles of the invention;
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[ 0004] Accordingly, a catalytic converter is

fabricated by first taking a catalytic substrate and
wowr@ppiae a support mat around it to forma  PCT/US2006/001045

subassenbly. The sub-assenbly is then placed in a

gaugi ng station which conpresses the support mat about

the substrate and the mat i s gauged to determ ne a

thic whi ch. wi | I vi.el.d Sjr a it

whent 1813 conveFidthe b.5tf et e Rileudicn EfeahiueHEg Hiload cel

apg!ied to achieve this desired gap, bul k qgnsit is
cemaiadipprasERngsmaniusel! in the gauging skation @f-Hee@ti3nd s

soft stuffed into a converter can and passed on to a

si ze[00di23t i on Migeire Gtina side oieve ah aicatalytic eemysrter which may be

conpressed radially inwardly under a pressure which
aygsmbletidn mcoediaate With heuginuiplses af theninventidre pri or

step. The pressure determ ned at the gaugi ng station

is adjusted to take outer shell spring-back into

account.[0005] In another aspect of the invention,

pressure is applied onprising a
catal ytic substrat engrAﬁlﬁ%%g%%égﬁlrngport mat

wher gj plurgljty of interface pads radia irect . .
pr es@tﬂéﬁagai n '{r\ e%n&-ea@s%'ﬁbﬁy 85 -@ﬁ§<=smb{ygg€(§”cgrqulsmg a
measured by a like plurality of load cells )

syRRGE Aratvidla siseunding adcatplylic substrater 194 ictemrerariyhassembled
support mat is gauged to determne its thickness at a

using stonexabygilegmaghing éapean8ubrasspminds (10@ is theamdpastted into a nest
until the mat reaches a predeterm ned thickness which

widh! trihsfels ahélaesib-gskegiatily 0K irtens idaugebatationM@8.f ae gauge
pad/l oad cell pair of the plurality has the interface

stafidn CRIPtREh tébn%r%%%%f”tﬁe@%égﬁgg di @aﬁgséﬁ INVBrdGe pressure

stabili1ze the | oa /1 nt conbi nat1 on.

i tion : i) ing: |l es th
o WUPPRIL S BB RmER B8 S0 PeSBul S rof fig slBoort mat.
stabilization of t assenbl y. BRI EF_DESCRI PTI ON o
Ohbe bRl aRyais8 SeIth 1S SHTBEiEs NaHe or B R THI B0 psi which
i nvention will become apparent froma reading of a _
cereelataseadeqarimentahdatak aigapcblﬂi}(LdﬂﬁSiltMrOva-gﬁ dres per cubic
draw ng, in which: [0007] Figure 1 is a schematic
cdritondtedi Bpsed of tivo tiveorycf 83 ggrbimg jpgIpeukit wentimed@gemp bulk
in accordance with the principles of the invention;

dJa M %arr:'ai ke eachig@id Cdispleehiens vdiagesf Qaddgee comigtession, the
achieved mat gap is then correlated to a larger mat gap and a corresponding
gap bulk density value, such as 0.953 grams per cubic centimeter. The pressure
utilized to achieve the gauged mat width is then saved, for example, in controller
108 for use in a sizer station 110. Feedback from the gauging 106 is transferred
to the sizer for use in final assembly of sub-assembly 100 within an outer shell or
can 202.

[0014] After undergoing gauging, the sub-assembly 100 is "soft

stuffed" in converter outer shell or can 202 and then, as seen in Fig. 2 is
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assenbling a converter in accordance with the
principles of the invention; [0009] Figure 3 sets
wo e0obl7qaer t i nent details of a sizing station uBe€f/Ub20061001045
accordance with the principles of the invention;
[0010] Figure 4 is a side view of pertinent portions
of a gauging station useful in accordance with the

BB ERBLE e Y o) s e i s v

conbi nation arran nt us n .the i.ng._station

S GAPE G0 ROURRANE SOBASSENGLY 408 Wiktia canddzy, H6F pressure used
catal ytic converter which may be assenbled in

ahthsiande dgrivedt fﬂ@rrpthaq@apg@g procege antl yigldspithe final product
DETAI LED DESCRI PTI ON [0013] Wth reference to Fig. 1,

minutheasrsce ohpy tybfallg astifizeécki ng a support mat 102
surrounding a catal ytic substrate 104 is tenporarily

asse[dy1®] usi Nn@nef YpexGmlLr ibhitht t @Paught |n US Patent
Sub- gdgsgjnbly 100 gythen msertég%bl nto a ne(‘%

Ng?og,.”lslgs ét%txpl%cﬁ‘%)h?lr‘eo%ﬁ‘?%%rp%g&ebrﬁ re"i‘el%%get(z@é‘b'fﬂ{bﬁgures of

gauge s en c npresses

i A7 Eﬁtﬁee%%#fmrﬁe'a”%@. Begh, Rt pash et Fﬁ%' g mor

support mat. pi cal converter caquld, for ex
C%\?@S&'Qfﬁﬂ{f& 3%@@%@@"@@ agirgdar {grming csyrfﬁéfea&ww.p@smoned
experinmental data to a gap bul k density of 0.83 grans

apeut antbsimuwtamesionslyatriveBaradibllyrinwaedly labout thef ceéntgd portion 29 of
granms per cubic centineter, gap bulk density and the

thRcborenegtbraube | eisesty V@éuutmgafn gRuabecHan tRHEd Qnifoitril§ radially
achieved mat gap is then correlated to a | arger mat

d@@ﬁnéadarﬂj Gﬂvéﬁﬁrﬂ%r%rﬁ?%egge r?b&kmaaew&htéu E)%Wﬁrat%‘?)‘? hThe axial

as 0.953 granms per cub tinmeter. The pressure

wHutth ldf Ze‘éghtf&rﬁ%ﬁpsﬁ%c% gﬁfeg% P‘é&sﬁ Bkth ﬁhéll@/e&eé(tensnve with

or exa n CO or use

r, station 110. Feedback f t he . .
éﬁéfﬂ%m% Ry dwsSEdareriousiotis Redtiu apBugage sogression
sub-assenbly 100 within an outer shell or can 202.
dieg Gfuip deterningd diongy Bienpreyiausi saygingereasssassenbl y 100
is "soft stuffed"” in converter outer shell or can 202
and [Q046] as sGamginy Btajion? 106t vankibert exhrt atitibe si member of
for uniformy radially directed i nward pressure about

cémferﬁi@napgréugﬂg tbehmgues féﬁ@et%ﬂ’ﬁrrﬁ&@ﬁﬂ@'d}és&@@ stbbbftmat width
can 202. The pressure used
under compression. These techniques include laser measurement, mass
measurements of the support mat or shadow measurement.

[0017] Compression of the support mat/catalytic substrate 100 is
achieved using the apparatus depicted in Fig. 4. The support mat 102 and
catalytic substrate 104 are put under pressure in a uniform radially inward

direction using a plurality, for example, eight, segmented interface pads 402a-h

each associated with a pressure measuring load cell 404a-h.



at the sizer is derived fromthe gaugi ng process and

yields the final product mnus the end caps typically
waieiobiozasdd [ 0015] One type of sizer equi pment PGT/US20061001045

in US. Patent No. 5,118, 476 which is hereby

i ncorporated by reference. One of the figures of the

"476 patent is set forth in Fig. 3 hereof. As seen

from Fi 3, t or. npre .conpression di 3
e G181 o7 cuif S 2 i By i ARty soafiofig il eag to false
about and simul taneously driven radially inwardl
prapare ferdioan hialing dpad sreliso ot fad: splldntedace ird assembly
thereby resulting in the tube wall being uniform _
utiliads athby séfliaatien amangémentnséhfarthc dnprigs S. ngﬁd@a%/ gpfing 502
with support mat 13. The axial width of each form ng
coupldeactt inteffacs pheainadotniramessigiorhviaad byacket 506. To further
coextensive with that of the nmat. As di scussed

5 stggiﬁ%ﬁ% qgé'é&radq;égg&?t?%s%iﬁ sPRRY 57 EOUSIRBRERFS idH BBIER04 to its

eterm romthe previous gaugi ng process.

A FPUEAA06R) PR IR B Ry Bore et S squares

Wi etr'ﬁe§: g}g@én .g#’?@ggtséiffréggrﬁ%ﬁ@@rqtliﬂunﬁ%}ggh%ggcgﬁlq%%r condition which

nmeasur enment, mass nmeasurenents of the support mat or
meli derahvioisisrip@esyre rgaditosl Conpr essi on of the support
mat / catal ytic substrate 100 is achi eved using the
appajodtio9} depi Eieade,i nthei gnvehtiofhepovmesr tfonacatehicancbnverter
catal ytic substrate 104 are put under pressure in a
10 asHYnSy Ardesiziabl usihd pestedlibadr RithARjuRS t& 4Moid 8heélydamage in
for exanple, eight, segnented interface pads 402a-h

‘ . : e |
T SEAGIERRESSY, HApREF SULA 1EBRSIE Lot Ao proseurs
' lead to fal . ' , t I .
and e iigRne s inoBE BT RRE S0P oES BeBHud b g gan buik
SO Py B TSR e Blatarghe 9 noudt ra o
frame support via a bracket 506. To further stabilize ]
further destinggefrthet corvertsr Ifos pppregriatx gap Uiullle sleaaith wWilbge required

cell 404 to its respective interface pad 402. Wth
15  whénh sther cangem@nthasebedn | assdntsed insatsodaned with thei frssention

corresponding interface pad to elimnate the torquing
dESEMbeY Ketelddi ch may lead to fal se pressure readings.
[0020] The invention has been described with respect to a detailed

description of an exemplary embodiment which is given for the sake of example

only.



10

15

[0019] Hence, the invention provides for catalytic
converter assenbly and sizing using post calibration
wo ewbniggees to avoi d sheer damage in the initiBCT/US2006/001045
stuffing process. Through use of heuristic data,
~appropriate pressures and mat thicknesses under
conpression are determ ned which will yield gap bul k
densities falling within aCI%ﬁ\ﬁgl ected acceptabl e
range. It is believed that rther testing of the
converter for appropriate gap bulk density will be
r equiMhed isspleinethés: convert er has been assenbl ed in
accordance with the invention described herein. [0020]
The invention has been described with respect to a
detail ed description of an exenpl ary enbodi nent which
i's given Appatdigs W@pmilin?mﬂfdrm eliallyCndavy Wissctéd pressure
clainmed is: 1. Apparatus for applying uniformradially

of&%}’@frﬂﬂ)ﬁésglbrclﬁ%ﬁﬁior? ﬁﬁagt%khgrt%gﬂpg\? &SUBE®SE! 1Bl 8n TXPBASL treatment

surroundi ng a su an exhaust treat nent

deyi . i sing: I [i f
o R e ARSI 1, 2 PLT P Y S
7 SUPPOL I UL L8 0 8 B0 5026 r oot of

radially inwardly agai nst the support mat, wherein
theassipriont et aod sphstrate; coupl ed to a support frame via a

| eaf spring. 2. The apparatus of claim 1l wherein each

i nterfaceepeld pad @ssptiattd wiilt 2 pseswuiratmdasudny dead cell and
via a coil spring. 3. The apparatus of claim 1l wherein
moVabrRX Rl ihivardREhinde He SuSsomp Maewhargirteakitinterface pad is
converter, ‘'the substrate conprises a

c@%ﬂ%b)ﬁ%’é{gﬂ) | .rﬂgvi?%fs%?i‘ﬁgt he support mat

Fi ses shock-absor bent, silient, insulative
support.
2. The apparatus of claim 1 wherein each interface pad is coupled to

its associated load cell via a coil spring.

3. The apparatus of claim 1 wherein the exhaust treatment device
comprises a catalytic converter, the substrate comprises a catalyst-containing
member and the support mat comprises a shock-absorbent, resilient, insulative

support.



