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aryl car bonyl oxy, al koxycar bonyl oxy,
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Preparati on of nethyl
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of et hyl
6, 7- di hydr o- 4- hydr oxy- 7-i sopr opyl - 6- oxot hi eno[ 2, 3-
] pyridine-5 -carboxylate 1H NVR (400 MHz, CDCl 3) : d
7.38 (d, 1 H, 6.91 (d, 1 Hg 4.44 (q, 2 H, 1.60 (d,
6 H, 1.42 (t, 3 H,; M5 me 282 (MMH1 . Step E
Preparation of
6, 7- di hydr o- 4- hydr oxy- 7-i sopr opyl - 6- oxo-
/-(3-(pyrrolidin-lyl)
propyl)thieno-[2,3-& pyridi ne-5-carboxam de 1H NVR
(400 MHz, CDA 3) : d 10 30 (br s, 1 FD 7.40 (d, 1 H,
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M5: me 201 (MrH+) . Step E: Preparation of
6, 7- di hydr o- 4- hydr oxy- 7-i sopropyl - -(3-(4-

wOnedechasnze ar bonyl ) pi peri di n-1-yl) propyl) - 6- oxorarasef02/017139
3- ]pyridine-5-carboxam de 1H NVR (400 MHz, CDCI 3) : d
10.28 (br s, 1 H, 7.35 (d, 1 H, 6.94 (d, 1 H), 4.50
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e SR og e g e
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H, 1.64 (d, 6 H)
layol5: me AU (MtH 1 ) . EXAMPLE 12
6 7-Di hvdro-./V-(3-(4, 4-di et hyl pi peri din-1-vDpropyl) -
d Py hige aking final structural
r < ok éﬁglo %éée%a% g@s roéhl |%e?fgglntl ﬁ]ge 1tn|a Isrucura
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tlined for Exanple 7 except t
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Preparation o
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4- hydr oxy- 7-
i sopr opyl - 6- oxot hi eno[ 2, 3- 6] pyri di ne-5-car boxam de 1H
NVR (400 MHz, CDCl 3) : d 10.26 (br s, 1 H, 7.37 (d,
1H, 6.93 (d, 1 H, 450 (pr, 1 H, 3.49-3.44 (m 2
H, 2.46-2.40 (m 6 H), 1.87-1.80 (m 2 H, 1.63 (d, 6
H, 1.42- 1.40 (m 4 H), 0.91 (s, 6 H; M5s: me 406 (M
-H+) . Step F. Preparation of 6, 7-dihydro-
-(3-(4, 4-di et hyl pi peridin-1-yl)propyl)-4-hydroxy-7-
i sopropyl - 6- oxot hi eno[ 2, 3- ] pyri di ne-5-car boxam de
hydrochl or| de saltlH NI\/R (400 VHz , CDCI 3) : d 12. 16
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6, 7- D hydr o- 7-i sopropyl - 4- met hoxy- 6- 0x0-
N-(3-(piperidin-1-yl)propyl)thienof2, 3-
woh@yrénds ne- 5- car boxam de Step K. Preparati onPof/US2005/017139
6, 7- di hydr o- 7-i sopr opyl - 4- met hoxy- 6- oxo-
-(3-(piperidin-lyl)
propyl ) thieno[ 2, 3- & pyri di ne- 5-car boxam de _To a
percﬁtﬂtmhlthmugh the substrate enabling significant mechanical bonding between
7-di hydr o- 4- hydr oxy- 7-i sopropyl - N- ( 3- (4- net hyl pi peri
the]&?/ﬁfs1 yl) propyl)-6-oxot hi enof 2, 3-
] pyridi ne-5-carboxam de (0.075 g, 0.20 nmml) in THF
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H, 93(d1 4.50 (br, 1 H), 3.48-3.43 (m 2 H
2.52-2. 47

Figuge lLyshows a g{p@s gfqptl()pno% gae'_ﬁn]ﬂtl?la%%r%%gen@ syﬁt%m% 33{“;?0%1 E}‘gékn

foﬂ%‘(@ lt'é) 10 anmdegsa@ the bottom 12, %el coat 1s between 0.025 and 2.5 mm,
vdro 4- hvdroxy 7- |sopropy

mor@ 3p¢qifiepdlyi @2 h-mmyip ) lopapy A ¢ q@ﬂ élﬁglfrgas% for the porous relnforced‘
the ﬁ%fasgé OsRaGaud ;1:?)( ?sm)éilﬁeéﬂai 8Ad 20 %ﬁhtmgféesptebl‘ﬁlcﬁlly % to 5 mm.

d”was synthesized in a simlar nanner to
Depéhdinged the amEmatrqﬂ gel Zoaapelied, thratooling gtr@glsmnﬁyagqi @g@ﬁssmg

co&rilllggéql,, ggq \Agsc&rate Ela? ?r?ﬁseb ergl?éhebe wzélgr{ -and180%70f the thickness of

th&pdrot MeahspldstiRydnpeyite’t4. sopr opyl - 6- 0xo-
-?3 (pi peridin- IyI)

propyl ) thieno[ 2, 3- & pyri di ne- 5- car boxam de mal eat e
salt 1H NWVR (400 Mz, ¢ B : d 11.95 (br s, 1 H),
10.40 (br s, 1 H, 7.39 (d, 1 H, 6.98 (d, 1 H), 6.35
(s, 2 H, 3.70-3.50 (m 4 H), 3.15-3.08 (m 2 H),
2.70-2.60 (m 2 H), 2.20-1.80 (m 8 H, 1.61 (d, 6 H);
M5: mle 378 (MH Ht+). EXAMPLE 20
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may initially have low, or no surface porosity but
w Il acquire surface porosity during the form ng or
waounbwioiegn2pr ocess. Typically, such surface por oBCTRS2N05/017139

surface roughness may be acquired through a | ofting of

fibers contained in the substrate material. The shaped

subst.r at ' A e r&din lafid TTHXISN®
At L i R G e o
polytaibenitelresimtleht és blntgieint ssthbsnafatraing Avew fabetyeen 42t and 700

di ., th i nforced.th I I either a
°F GBS IRRES 4o dorel T i SHPR Beantend 1 PR, IFAE et

thidag PR rkadrd i@ﬁhﬁlgttbmm?m Psitvediragutecofaretween 1 and 500
maamoﬁnmng a differenti

a ous.pressure.is
psi s RMHiEGAaCh VAR bR ok Sad LLBSET i BUIno jfsfe 2 shows the

Rad ' 1B heekued fohQkY teehAqleayered article
Inmgonp?#g§§£¥égﬁéaﬁg éﬁgugStratéﬂiheet to a tenperature

sufficient to allow lofting of fibers of th %Pbs%rate 1
Thes et ite® gpos ipstiorngs dhansramaved gffg)étth%éoogl n’agxfei owed to coo
membr ane assi s pr teriAV $Hi MHodeBgng WBAditiBhE the
bef%rﬁgigf %ﬁtcfgatén%mﬁgge't 0 ollggm@naeb gﬁa?él ed s u'g(t) rat réé
prefiin®pasinainst somegsirosiyat A rget evat ad spalyeciatn oneoorshgh dalves of a

substrate, and noldin he gel ¢ ' Lt at
mahahont B SRS B S Ehp S8 Bl b e
is RIEBO ghdBrRbsur 161 belRsert handiR50 peias hmpiied! Thetgehewht issdloweg to

or form ng. The above-descriped, and OtQﬁr'feaby%ﬁglthegd
curqiander peesaygvatl] hedmabpt HERDSP BdTBYY¢h L8 TSKk 18 1%
“M§E§R?k£“Iron]the follow ng detail ed description,

ngs, and appended cl ai ns. BRI EF DESCRI PTI ON OF
THE DRAW NGS Refer now to the figures, which. ar

e .
Whebeahp hvegtionhascara sescriva avilihisfesarerta an RIPET S fhpdiment,
.. _af,e _nu like. g ' SRAtde® Al béiemle and
e L g R e A
eqivQetitenyite sabstitosd feredementathes¢afevithosiderfarng from the scope

rass-sectional. .side view h Ly W ;
of Bednpriny. donevrapenes BeoRicafubrrngg riP to Mief pFhrticule
sitJaitiggtorp@aﬁeh@lnto e ﬁaﬂﬁﬂ%eﬁdﬁt invaations iitbowt éwfad::]ng from the
menor ane assi sted vacuu I essu ul pnent  w .
csseRaTFeITy hSFBY L THPELTD & PHERHD IS e R it e nited t
| é«%b‘ﬁ i & &ls th®Btst SRS domtenigliteddbideanyitgout
the[%ég %‘ﬂ%pe scﬁlg?tﬁr%tgb é.@s.e%ETAI LED DESCRI PTI,CII% Di S I ose&l. h
thih émentom bt et edinverionail] mglugelallcaradiments o @Bg within the
arti.cl es hayi .a substrate with an open-celled
Sa%?fﬁ@%ﬁﬂ@?&¥?qgﬁgﬁld be noted that, as used herein
the term "opencel |l ed" has its ordinary neani ng, and
describes cells in fluid commnication with adjacent
cells such that fluid comunication is established
fromone surface through to an opposite surface. The
term"thernoform ng"” and its various derivatives have
their ordinary neaning, and are used herein to
genetically describe a nethod of heating and formng a
sheet into a desired shape. Thernoform ng net hods and
tools are described in detail in DuBois and Pribble's
"Plastics Ml d Engineering Handbook”, Fifth Edition,
1995, pages 468 to 498. The term"layer" is used
herein for conveni ence, and includes material s having
an irregular shape as well as sheets and filnms. It
shoul d further be noted that the terns "first,"
"second," and the |ike herein do not denote any order,
guantity, or inportance, but rather are used to
di stingui sh one el enment fromanother, and the terns
"a" and "an" herein do not denote a limtation of
quantity, but rather denote the presence of atl east
one of the referenced item Furthernore, all ranges
di scl osed herein are inclusive and conbi nable (e.qg.,
ranges of "up to about 25 weight percent (wt.%, wth
about 5 wt.%to about 20 wt. % desired, and about 10
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wire section of a machine of the type utilized for

paper maki ng. The di spersed m xture passes through a
wannierngedzkr e screen usi ng a vacuum produci hg BCT/US2005/017139

uniform fibrous wet web. The wet web is passed

through a dryer to reduce noisture content and, if a
Vﬂ%ﬂerﬁﬁﬁl stic is used, to nelt the thernoplastic

£ &1 ?%?). A non-woven scrimlayer may al so be

attached to one side or to both sides of the web to
1. f achndtasceettorming ahmeh dbaterbartible, themsdthed eonfprisipg: t o

provide structural integrity to a substrate with a

t heg noset terial)...The substr G : ; g
i R e T s e R R
desired size. In accordance with the present nethod,
t hecstidasihg atsarfhse drbeofmbkalesiedl shapowithshthpenosetting gel coating
substantially corresponding to the shape of the
maegidlired final article. Generally, thernoform ng
conprises the sequential or sinultaneous heating and
f or folfn@togetBrtAld absiRAthape Rl th géihesaging mhterial to form a
material is originally int e,forgw of % sh g%l a%i S said
adtepanirband hetyyesn aaidigebepaling peaterig] @ad spid qesited ShPE RLlsEen sa
i LG ies ift® o SEEBIreidd &djfochb tieaatface heh ofsaid
gdP%%“Q%ﬁﬁg??}?gtloﬁSO( I%gs t?%%sitﬂqn tenmperature. |
desBed shapd to, foamya tieshaniéad rhond gherewitbdsad parve region comprsing .
oduci ng a formed t [ voi d cont ent
resBiRF i Bff & s R B S A8 SRR P oty P
therethrough, e.g., a void content of greater than or
2. equahe tnetladibof Chimdl, . whensiy shid mojdling/by closimg magldngsrisons and
suitapl e 1 hernof orm n t hods..i ncl but are not
ong phia ﬂol%ecﬁ%r%?rf’é’mp@? S#Iglg%pcﬁ)ﬁtl?%.ﬁlga?e?ﬁ}mt ched t ool
form ng), nenbrane assisted pressure/vacuun1fornin?,
3, MeNMIha RgetRed bS CRAmPY, esisureia/ thadiburn ave mi figerwliathetar pf glgput 6
assist, and the like. In a nmatched tool r >
migPThihgoRO STNEOPSER: 230 Bt spani ftoll aqnEgRR o
abén]k{ffsirﬁiillﬁnﬁéteﬁs.e”per ature and for a sufficient tine to
all ow the substrate to reach a softening tenperature
(which may al so be referred to_as a for an . .
4. t enfdeanathed ob Gl atherae the sk coalmaatiry) 1ha UHHEOPLIpg Fsin
GG (did Bt cotBrhRIIP ool dtl Rubedaimgd shape. 1t 1S
not e at “the substrate may be heated I'n various

fashi ons, such as in radiant thernoformng ovens b
5. (whiThe method af Clrdte la whepeim Hie Bapesbitbsiits dntpyen-caligd, fiber-
substrate. i s than di sposed between a male form ng too
rmﬁ#ﬁ“ﬁ“ﬁ@ﬁ%ﬁ%“%%?hing tool. The male and fenale form ng
tools are brought in physical contact with each other
6.Vi a Bieapah¢dotPhsrd, whemimptbe syhstnatel sheetgemprisesach t ool )
under a pressure sufficient to formthe substrate into
the desjted shap i | ' | piAg. void contents in
thefggﬂﬁggwbﬁgeﬁgggly'%é%gﬁgﬁég&ﬂéﬁgtable pressur es
wi |l depend on the particul ar substrate conposition,

and oet 2eadid i aetictmvnBditdeys;eané of ordinary skill in
the art without undue experinentation. However, it is

noted, t hat use of excessiv ressure i [ :
s, ¥herlp wABE eSS 10 s oBr AL EiEh e P dalfR e
bel ow a desired void content, rendering the substrate
7.i nsufid Gb@BE by CREM®,) svhBefie theisubstroyeteot deingrises:2, a
cross-sectional view of a matched tool formng is
provi ded, A heated substrate sheet .50 is held in
posi 8908h33 #l-at § OPbggwh%H@aﬁﬁ?ﬁﬁﬁ@gt@8f 52 and femal e
formng tool 54 typically ugjng clanps. It is noted
that the male form ng tool and the fermale form ng too
are configured to "match", i.e., conplenent, each
other. The male formng tool and the female form ng
tool may optionally conprise a plurality of holes and
respectively. Disposed at a periphery of male form ng
tool and female formng tool are stops (spacers),
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formng station wth greater efficiency than is
currently possible. Methods that use thernoformng

woavw/oreqei red a separate, non-thernoform ng sPeEp/US2005/017139
di spose the substrate or sub-layer onto a shaped | ayer
(e.g., a shaped gel coat), e.g., by spraying,

i nj ctl oHayever, by enploying a

subag’ {Bth agggﬂuﬁg?tcl ‘ent Vioi d vol une to enable a
vacuumto be pul l ed through the shaped substrate to

8. pul Theanemh@e of Claper6, sferein thatplastibsuateriad s sekrstegeirora dha group

can o be i ed, using therno or m,
congiee S SRS SRR bl Sl ol e i ffhonylene
ethd¥D lpdlystyiénes Woswapmiaat andyemb{iatigns cgebrisiagt gt least bee af the
aesthetlc [ ayer applied to an outer surface of the
foregaied substrate. This nethod reduces the types of
equi pnent used to produce these |ayered products and
9. canTlefARdS f ClaiRtl, WhetdiiBhaafils@atoRhidt s thegmbiyaiddvith a
article manufacturing process. In addition, when this
memheanaressisted ViRpuHBY mgwumfegnmtm@w with 2 Mpgspsfsset t i ng
material, VOC em ssions are greatly reduced, if not
10.8! i ﬂ@ﬂlte?‘g)d &P@Bﬂflqd vf}féré?ﬁ gy sd@irg't@%hé'&'lﬁ' $hetmoformed with a
‘thernobsetting nmaterial. The relatively | ow pressures
metnbedne assstedrpdayetpressutchiormingimetbodivith addegtassistei n al so
alloms for relatlvely | ow tooling costs. Finally, the
11.P9 e Effla&nh? RASH HeAgoSHRR! tﬁ& SubdtfHE fsh’ée@ further
hel uce erno-‘e astlc stresses that arise durin
corhlbl@eﬁtliea@ﬂmﬁm sufstriieetosal tenageeativeey sfficientatep hidow Hofiiglg of the
not limted to this nethod, a process for naking fina
fibgfr uct ural aesthetic parts includes forning
SuperLite(r) sheets from Azdel Inc. via pressure,
12.mat ghedndthed .of Wl M 1o rwheadhn uhe hagpanimee ss ab@yt 450°F (about

control ling the pressu a degree of porosity remains
23263ﬁ%é“§%889#%@%0ut i ébnposite performis then placed

into a matched tool where a thernosetting gel coat has
13 bee'Th@ R0t Cla €, Whekh Ithehﬁbk!tﬁﬁe oheet Hrtliod @bmpiibes a non-
tool is then closed and a pressu of 1 to 500 psi is
woappsdrisel digposed ongesuriaea of g ﬁ‘él%Stra S¢lse of the porous
nature of the substrate, there is appreciable ge
coat percol ati on through the substrate enabling
signi ficant nechani cal bondi ng between the | ayers.
SuperLite(r) sheet may be manufactured with various
t hernopl astic matrices such as pol ypropyl ene, Nyl on,
LEXAN(r)  POLYCARBONATE, VALOX(r) polyester, ULTEMr)
pol yet heri mi de, NORYL(r) pol yphenyl ene ether resin, or
bl ends may be used to formthe conposite sheet. Fully
di spersed wet |aid chopped mat is typically used to
create the porous open cell reinforcenent for the
t her nopl astic conposite. Proper selection of fiber
type and geonetry is desired for achieving the desired
porosity in the conposite. These paraneters are
dependent on the particular systemutilized. In
addi tion, processing conditions and tooling nmust be
tuned during formng to bal ance substrate detail and
mechani cal integrity with part porosity. Typical fiber
types include, but are not limted to E-gl ass,
S-gl ass, and basalt. Fiber dianmeters range frome6umto
25 um Fiber lengths vary from2 mmto 50 nmin
commonly used wet laid reinforcenent constructions.
Resin content ranges from 30%to 70% by wei ght
dependi ng on the conbinati of resins and
rei nforcenents that are used. Ml ding or formng
pressures vary from1 to 10 atnospheres for these
materials with | ower pressures being nost useful for
sem -crystalline systenms. Hi gher pressures may be
required for anorphous structures. Vacuum assist is
often enployed to |nprove nDIded part deta|I and to
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