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11-beta HSDI 1 nhibitors CROSS REFERENCE TO RELATED
APPLI CATI ONS Thi s application clainms the benefit of
wQiorees0st at es Provi si onal Application No. 60/ FTUPBAT/003162
filed on February 7, 2006, which is incorporated
herein by reference inits entirety. TECHNI CAL Fl ELD
This invention relates to inhibiting | | bHSD .
BACKGROUND Di abetes is generally characterized by
relatively hi gh levels of plasma glucose
(hyper ycen1 in the fasting state. Patjent [
Lo 2 FaAMBISSISTaNT rely EhCh Rol pLBKIBR S cHREY
nellitus (NIDDM) ) produce insulin (and even exhibit
hyperi nsul i nerni a), whil st g@ﬁéﬁstrating

Pﬁgeﬁ‘&ﬁgm axsctolﬂtg%egeﬁllif‘ ?ﬁ&ﬂeg %o ﬁé'ﬁe‘l’(ﬂ beNaklevedifiint covercoats.

resi st ance, he effect of insuljn in
In péiticulaas the ghsglqsumsrelamsdo |ﬂamedreﬁ’étaabeqﬂre§¢ﬁart%for flexible circuits.

di m ni shed. Further, patients having insulin
resi stance, but have nofBﬂéW%E%ﬁéﬂﬂgype 2 di abetes,
are 4l }?’r@ ea(glggl/llltg léreo\tnc% @468 Rh G SUOHF Q(g:ﬁu%e(‘ Eﬁ&@&ﬁbé 8ue to the

syn iS characteriz by 1 nsulin
subﬁamtﬁl aedietionimthg thickhessled istzg of theayresultibg pradugs. In particular,

B, VRS LT P e s

displake0feP Ebnstlietl prdduct. suckoas teila@duon mdmumw somputer monitors, and
corticosterone_in rodents cqunter re
m%%%}?@ilowg{onggﬁosf*g ;tﬂ'-‘ér()g& lﬁncg?g)( FOHnuss 4 ?r%ig}/ess consumers
ar€ RlcRsindiie ﬁxt&@éﬂed g{ #E0RPEAA 6rél cédbhdticlectical paniucsl T use of
at the tissue |evel hy Iﬁ acel lul ar intercqgnvers N all the
bl GHFVES e FSRITEHIR P eGoRAE S G R aToross allows
thljci(npfstaﬁ‘idh/ygéﬁ’t)%h@f)ﬁie@s t@%&é@b%ﬁtﬁkﬂ@e&duéed plbhg a more compact
wni ch activates cortisone and | bHSD2, whi ch
prpdagdt i vates Cortisol. Excess Ievels of gl ucocorticoids
(€. Iwne ﬁ%ﬁé&ﬁ@l Lof Qn&ﬁy&% u@@& f#brsGmePBREISAEd, @B%- must be taken
For exanple exces Cortisol is associated with
togireemd] éresprio dudtifition ignigimon shomténg. t Thuseipsenspregeamsymer safety, the
sulln resi , [
B DTS R0 G P REARRS s phs Uit ehoraorcs
([Hx)aegsmaommnh proyides Tive pyadtediopstesting ahsl apprayal procedures.
rtls and therefo c t ; :
T o LR
sHo&VcB{rﬁuﬁﬁm(ﬂ%ﬂ' tleciricalndsistahes nﬂﬂeldmvhlydtzmsly@tvmogmms such as an

NI DDM, . obesj and hypert ens
s Binmsye PAD SEpdee i G DD ea R P urioa § oy tese
re ﬁff@ﬂ%ﬂ@. AéxibRrdiebRs fre)typiclly Edverdd Gith aRiEoieStw& d:dvercoat to protect
G 8aryl orheteroaryl |nclud|n 5- 20, at ons, th
thericeaPlP sitewit ioRmATR FXisHil elerRAnit oL PE AT ARt 16%%“%?0“ on the
flé}h‘bi gcu%g d@sﬁ?ﬁbﬁyhmn@e@tﬁnt%ﬁhﬂﬁkﬂﬁ% impdelioth, droviding protection

lé -Ci 6 cycl oal k ; heteroaral ky| includin
tosthg (ﬂegq Preircyt W%?W%Pﬂ zyhlgihrhﬂnag}ty, gr ggémdelgpslﬁgxr environment.
s}y}% ﬁﬁéﬁ{s &Je ele‘&ﬁ&d&fjb&ﬁ Shetts @ﬁtﬁ@'groduct either igniting or shorting.
ete oa kenyl |nc udi ng 8- 20 atons

aryl éhide syuy@ p)ylptlmg]@}rmﬁ ggvegccm campagitigps are capabqe of passing flame-
re%r +n gtt§ %{&Jt gl%trh)ec‘ Y ab ﬁ g e%c%‘i-)caﬂ)ﬁgﬁésts §¢3ii §1 Rumidity and

ero I nc udlng 3-16 atons; oOr
hfghtﬁempeyad:duaal Kbisy$ dmfntolthcj faq:g tigt g ca)tvsmatsémdﬂo&bsm ppisture from
|s opti ona I An le of
t v%gnaeg 4 su&? ﬁxe tetée:{:%rz%l axfé’eglmrl%eai{%é)%act)\gﬁéﬁ& example o
a@iu-mm advercs)aommmwidrybem@a:tadtlaaedpwx-has‘ed@nvqmm Fﬁmﬂxy-based

Cﬂ‘éfiré?%%ﬁﬁ typwfa]ﬁ% Pﬂt(ﬁaﬁlégl% o{ gass%n(]ﬁmﬁxg lr@sﬂt%r?d%%sts without the use of a

het er ocycl oal kenyl including 3- 16 atons; each of which
is optionally substituted withlfrom1-10 Rb; or(iii)
OR 1; SR1; or NR3R4, wherein R3 and R4 are each

i ndependent |y, hydrogen or Rl; or (iv) C(OR 5,
wherein R5 is Cl-C20 al kyl or C7-C2Caral koxy; X is CQO
S(O)n or S(O)nNR6 vvherelnnlslor 2 andR6|s

~A L~ NN NA P o o o Y



10

15

20

25

30

cannot be G -Cn al koxy optionally substituted with 1-5
Rf; Cl-Cl2 hal oal koxy; or SOR'1; (b) when V and Y are
whedohodg1X is SO2, and R2 is C C 6 cycl oal kyl , P€Tres20R1003162

cannot be a nonosubstituted phenyl ring that is
substituted at the/rr-position wth either substituted
C -G alkyl or substituted Cl-Cl2 hal oal kyl; (c) when
V and Y are both N, X is CO then R cannot be
unsubstituted or nmono, di, or trisubstituted

e Such oy bftbRhededieRent i inp 88 a6 i oI 5 cappble of passing
eleettical sieranosted®ni all, ARNHEdkFRE @gxggbdt i,bte i&g%% toglg%)tec?g?xig@cimuits in

‘gﬁ ly. In certain _enbodinments, (
c gmeas"les%'lﬂy?- frdiionally.cueRplomvaEeRLconpYsitidiis)typigaldly include at
let$tonBRAbMical RaloBEh, Al ek BRPE Mo%mé(n]@l{ya\ﬂmq' ey apply.

I n anot her aspect, this invention relates 8"

compound of formula (1) gg I‘?Iﬂi? is: (i) C5-C]8

aryl, optionally substi tBlﬁIggvgvi\;t rﬁg{m 1-10 Rc; or

het ePagemboditeeridifiile Bregant invemion iy campodition for a flame-resistant
1s&Re ki d; | : 1- (L) -C16 cycl.oal kyl,;
° Cﬁ@éﬁ}@%‘ﬁ% Q%‘;‘F‘?‘“ﬁé‘#ia?%@%’iﬂ%&iaﬁc|au_ F an‘lsl?%ger mask.

at onn annthdreemalyasimehiod theprgkerit motentionga fexdibleadifi;includes a

' is.optionally substituted with from 1-10
st Sha e 18 ORY NG (RMERN g BPuie ohs urnlpapgand o
phosphisateh, i ndependently, hydrogen or R 1; or (iv)

C(OR 5, wherein R5 is Cl-C20 al kyl or C7-C20 i )
ar al E‘o&%? AR phbaRimag ShE apeEns Bveninrs BeRdiBed plforming a flexible
citvalitoyithn b tlagie- RegidEm Yo veycah Bich@les Clly fadkiag Kk Yhe A ¥nd a urethane
gﬂ? 4 ?al 0; nitro; ,hydrox%; cyapo); or (ii) G-G 2
sOYHE PRSI0 & 3 SAmPOSHIRY For 1B ERVeaFOAN 2 Foginelbe Femapdition on the
ﬂaﬂbl&tcizbuit,ﬁﬂ)d/qiia bmfiﬁ%fneko&teﬁ?ﬁexme Cirddid. C7- C2Qar al kyl ;
C3-C16 cycloal kyl; heteroaral kyl including 6-20 atons;
C3- Clbese\pRf Qsnsr@abicts pidhe prsssitiapplicatisnuwilhie @pppeent from the
dediRiEdesOHiptist I ' ' : ! QB mari
each gfs v%t I ch&irlgm(;q{l ?gﬁgﬁ%ﬁos%ﬁ%%%%g& ﬁS\Altﬁ%‘?er ér?%ﬁ]nir-l ?Ob ©
comptruest a%lﬂm)tawﬁa cleémgd suhiectnate, which sybjeciomatter)is defined
g r ' i 5- atoms, each
Rl G A e S T i Y e S PR
provi ded: (b) [ , and R2
is C3-C 6 cycl \gglﬁgﬁbﬁﬁ%ﬁ(g@ %ﬁg%}’%
nmono5khale fignesdis gtraeesptseetiongl vieat of s covepstat tietied] Gomtthe
- i:f |t | Ltuted C1-C12 al kyl or
¢ Su}%;sﬁxlot?ﬁffggé @:Irlés%t lﬁ‘éﬁ?{gps’gllla?ﬂ%e (%:er’ en Vand Y are
bot hWilileXh¢ §2@@ setsferthRf eododioheriof trsinlsitidry be®r embodiments are

i r . . . . ge
o norlbgcl s noted s discssion, Il g sbi disclpgyregpiysents the
invrgion\Byi wahofiregrodentatiGidandunet InitstidnO, It sihwild B2 uaastsebd that

n%r%tﬁa?@o%ﬁ%g&o%ﬁf%%ﬁggegg :caxggt:e dé’g’se\:/q:gy guloé §lg'1ﬂec’i in the art,

wiitkh faitiwithircthe sbepeaddglrittFdhapyiindislee oh BleghPentiod. &he figure may
noftggt her ﬁsgeft, this invention relates to a conpound
5P RIS in which: R2is: (i) C-G aryl or
het er oaryl i ncl udi ng_h- ch of which is
optionally substit uthT%q{“ﬁbfolSEﬁpﬁﬁrﬁlw or (ii)
C6- Qe wyefigarey bicrdss-sedifonal tieed k@R ¥icoatfl 6f @6 %(J?és_ﬂlt invention in
includin 3-‘1}&&% ons, .or_heterocycl oal kenyl including
usg Wit Sxepihlary lexpble FGiHE Lh Cevespeatdigonprisgna single ergnulti-layer
hospHindte @8inpodibofPhat & fldrhérdsiddt b ' éi)!{?@%, ias i
P V\,hﬁer ein RSi;and R4 are each% indéﬁgﬁg%wtaﬁ{?, yé?aéé"eaﬁ‘%?““h
R1; or (iv) C(OR S, wherein R5 is Cl1-C20 al kyl or
C7- C20 aral koxy; provided: (a) when V and Y are both N,
and R2 is substituted pyridyl 2or pyrimdinyl, then Rc
cannot be C-C 2 al koxy optionally substituted with
1-5 Rf; G -G 2 haloal koxy; or SO2R 1; and (c) when V
and Y are both N, Xis CO then Rl cannot be
unsubstituted or nono, di, ortrisubstituted

o o = - y - ' 1
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5-20 atons, optionally substituted wwth from1-10 R';
(iii) ORLl; SR1; or NR3R4, wherein R3 and R4 are each,

w0 paepesedent | y, hydrogen or Rl; or (iv) C(O R5PCTMIS2087/603162
R5 is QC 2Cal kyl or C7-C2Qaral koxy; provided: (c)
when V and Y are both N, X is CO then Rl cannot be
unsubstituted or nono, di, ortrisubstitutedpy
tazolo[l,5-a]pyrimdin-2-yl; and (d) when Vis Nand Y
is CH and X is CO then R2 cannot be C(O R5; and R1,

R4, R R7 Z2 >
engstsomnents rfegr an%terﬁed mgwd Rﬁtmm Twlgmﬁmwaﬂ%h@ Lspiptance
prb;zerﬁés StedolBRALIY WRARE BoRESIL N0 ahf fRx{HM Ei@iit 85 B@Gble and capable

Is itnvention relates to a conmpound of formula

ofiwithstanding tigh hymidity angshigh serapsyptugss. Hyrath q}'aﬁdyp.ntaée ?Jf covercoat 10
is b @bk}téqbﬁgn%s%q tlﬁé ? : oﬁgio"i‘x‘i%bégéle ehtgh Il.I'Z I"f’s @&%éﬁ@&‘l !A_Yidltlonally, the

comnonwiaa alasprbeR@sﬂm dpptiedao éleeﬁkamrmmj by demdnylbnal coating
m%tﬁacﬁﬁ?g%]n §es§btgmﬁ ﬂ?m?%: %%gut(l )thnxg}%gmyalg%]%% %Qlefegﬁg#cé\land flame-

resistaf@nietied tﬁe-cﬁihﬂnaitiomqf cofuinEn aldcyroslslzbsﬂmnrqvm thg durability of

ﬂeacﬁgle ergxfnéol% gf% chverko?té%)é%brc{q%céwg %eg ag%a{;téx)istyc\@%ak\é the
coiod Rl dfld:be&c@ﬁt TOpdticwhcly désmableﬁbb stotéchttr%dﬂexxble circuits when
Co%?ég&%g% eo{nceﬁ\fgyr | glﬁglsr(]) éor}{s%ler ﬁgc@ox’n% \h@e clgaex‘c%FiGIO is

dif¥ussddBin rEfRrerdd to Boatirigka fl@fiBleRiAcGR cd¥eradat ﬂ@&mﬂ&ﬁht any electrical
anywhere herein.In a further aspect, this j tion

cauggapeaksinyehigh Eemsoigpigtagee mwtgcilrl)ewaﬂcm ﬁ twp‘?fgtm and
hl&h}lulqildl § anohnentiirt B&ddchakieadistibd. ed W' th from1-10
, _or "heteroaryl including 5-20 atons, opti onal!{%
subsThe eeraposifiemof eqercpat 19 inrludep namhpsmnate e solder
4 BAgAL 'um th tated.
AR 26 el AR RRNEIL g ppryie st
Su(tabée @@;lpqrimhccmctntamtar@@ the sobpsition sengsrirem ﬁboutdl 0% to about

3@% p&igsp i b§t | tc&J %&t%@a@)&@u %&%3&%%&%& r%aéﬁ bas%@%n@he total
co‘n,n}RmtRﬁml Ré;gthef tHEfqorrRibsﬂRln Plam;cuRtrly ﬂ(t;abm'@nman@a?pq;)@entratmns

ar%ﬁp, fqlogl?pOF& \Apggé?e g'lger (9% b%‘y oG A%k &)ho{ i'rrc'ate and 75% to about

ornu
Smltﬁ&haxfélsdl&r r(xas)c G&e@dn the ;dtalmbnip@sﬁma}r yhxghncf tlhd icngpposition.
Thpsrlighih ey il Pty i B i Darf FOneShdddh Hinges for
ob@indiO@smaparyble iphosivsl mgpeﬁﬁe@oﬁhe mu&rcwrheaﬂmmycl yl

i ncl udi ng 8- 20 af ons; éﬁ%d oal kenyl including 8-20

at omg he gpo Eﬁ%#ﬂ?BE?%? enyl including 8-20 atons;

each of which is optionally substifuted with fron11-10

Rb; R2 is C-Cs aryl or heferparyl} incl udi ng 5-20

atons, each of which is ofti'onglly |sybstituted with
from1-10 Rc; Xis S(O n mz/é(O)n R6, wherein nis 1

or 2, and R6 is hydrogen, '€ -C 2 dlkyl, or C3-Cl6

cycl oal kyl ; one, two, three, or four of W, Z1, W2,

VA R4 a@lﬁq{zeé’t%nhe s%@ﬂﬁrlﬂﬁ@ﬂ'eht’ ancp}reQa'cﬁ' (312C€|ah<$lh ;lirkr or branched,

(||S> 0xo; or (il Cs aryl or heteroar |ncIU|n%VI

a&dfgﬂmaal ennpsehE s g,m ¢, Bk, IptGonks Lp. Ea,b%t’u%tBédSr n, Li, Na,
(iv) Cr-C20 aral kyi; C3-C1

cycF ?’%‘q‘}s% (F}raoog%al kyl including 6-20 atons; C3-Cl6

cycl @adamm of shiselde pbysihjnatésiotlude hajogen-req osganic deSthates

IS PRI FRYAST K L IR OB, by e

others are hydrogen; and R6, R7, V, Y, Ra, Ra > Rb
Rc, Rd, Re, Rf, Re, Rh, R Ri Rk, and Rm can be as
def i ned anywhere herein. In soﬁe enbodi nents, one or
nore of the follow ng conditions apply: (a) mhen V and
Y are both N, and R2 is substituted pyridyl or
pyrimdinyl, then Rc cannot be Cl1-Cl2 al koxy
optlonally substltuted mnth 1 5 Rf Cl C12 haloalkoxy,

P~~~ A B - ™~ NN
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can apply. For exanple, (a) can apply. In certain

enbodi nents, (a) and any one of (e)-(j) apply. In
weeraysienbodi ments, any one of (e)-(j) appliBSI/US2907/003162

certain enbodi nents, any two or three of (e)-(j)

applies, optionally in conbination with (a). For

exanple, (e) or (f) and (g) or (h) and/or (i) and

(j)>optionally in conbination with (a).ln certain

enbodi nents, (a) applies. In certain enbodi nents, (a)

and/ or

thoge@vaHaP gﬁgdertql,éﬁg’dq disinatigns BOLISORBEd bRk o8 and ExOLIT
OETDNS! iR CFar P CoRSrbifish, TariBfte,CE A0 exabitplé 6bMhPYdiRG of a

features. The conmpounds can be in the formof a
sugﬂzslc phesbinataincindgs e eplysh mixeg, polyprer ensalypels pelaisopyanate, and
ph%ﬂb Qi de thereof and can also be in the formof a
arnaceutlcally acceptable salt. Each of V and Y can
bot HEszenies of suétableeoGRIerCially. avaﬂ}H@l@umﬂan selder bwsks inglude, but

ar & Rl &m%;egav&lgﬁ%;untﬁ\%gtho #80 dbG efbricl{ ARAAPSHRr Masi, from

Ajiongoto Rie RechndbgyeC@gnpaniid Jncoepore@d hKpeasaki-Shi, J apan and Thermal

N ST -

LitedZtoky®? Japand Z2 (e.g., W and Z2, e.g., W) can

EZCE be, |nde%gb%entl ,aa%g\?‘glat%ﬁnﬂ@%?%pga%ﬁhers glg}nvarymg

coﬁ@érﬂra@i@ny\&s RadlidiZal heeds maWéunx@ NF&asampls, the composmon may further
. |ndependently Cl-&A4 al kyl; .and each. of Z1 ‘“Eé@an

gednpiEgén. a‘\ﬂfn%ré:nﬂ%\é( mmeung\agws (dsegsity

coﬂ{bl}{gtlonétﬁerew and Z2 can be hydrogen. Rl can be C
Co aryl, optionally substituted with 1-4 Ra. In saong

enboBherearRROSItRD picayerrent 1 hisflampytsistant shilsralso maintaining
d
eléflﬂlééé%é% %‘%‘?&y r}fmeékem%ﬁcebf ﬁmgg&%wgqg GaGald s.lrsuam toa
ﬂa;amhblénty i prhvided @ptqmnaﬂhle ﬁxgnmiqsu seefanofithe Ap¢aieationy An
exgﬂpgj: %f ﬁa%lekl%)s%tang% éf g Q%P#%_cﬁ%g_ﬁg&gﬂg‘xr@%f)m&trogiti%h%f e present
inhedtiEmoa thdt thmh1.pd¢ dgl rﬁ}t b@nmﬁm bueafidy agfignificatt angount of time after

thg %‘%’g a"l" eX%§§be ttgtg 01’ t% g??}% 'gh %’}ﬁle waglaﬁer %xpo]sed to the
flmhé ﬁ@am Soragmiothen adnl gecsmtss tnd alse dld/\nditfcohnmm tb—tﬁlrﬂdm; a significant

SO ARk Bl G AP b5 gt o

igafte wﬂt@hp(b@tuﬁﬁﬁlb@ﬁﬁth yhesuhﬁile t Bécﬁﬁhsa\b(b\?érdeai lﬂb$ flame-resistant,

.S t han )
AP cieg 12 SoRPY G PREOTPoSIR Oih B PtE Flexible
cﬁdﬂﬂeﬂ%ﬁiﬁﬁ& With tHbaddﬁnchREiﬁﬁs ﬁmsctrapwé of Qlt:hﬁéﬁdfmkglméh fRinperatures.
Cl-Cl2 hal oal kyl, each of ai I.s optional ¥
SubsTh BerRoNmOF sysreons | also gpaictadisl ey igpl Fosistance in harsh
effionfiats fr &U%h&é& Seiod Jfl”tlrﬁé Ohid i2addbmpiikhéd byPusing phosphinate

haloalkoxy ano; nitro; C-GCo_aryl or heteroaryl
injthe PomPAYHien eboaieEnst 1@adhe ghosbinate maingns HieAlesytical resistance of
et 1§ 4R EhVifdRiBnts %hgﬁcomﬁare@tcpc@féﬂt Xdse@lcovercoats. The

het eroaryl oxy including 5-12 atons, each of which is

elggrnp@lrramstym@&th@ gemgosition allewsp ﬂﬂzlbﬂ@cxwultf@a&dow% thg
oA 1 AR P by iy R o dymgin e

flefiblgiirhiti Theptaciral rqﬁlssmstolf thet ceunmsﬁtonlof.zzonbfcoat 10 is measured

pur%% ?fe%gaﬂﬁag{%?h%ﬁg q:? #@f o) tF; Exlaﬂlp %rggcr:% n ofRf{xe

can be 1 napht hyl , 2-naphthyl, or phenyl (i.
unsubstituted). R 1 can have fgrnula (rr): (II) In
certai n enbodi nents, one of and Ra4 is hal o;
Cl-Cl12 al kyl or Ci1-C12 hal oal kyl, each of -which is
optionally substituted with 1-2 R*; G -G 2 al koxy,
optionally substituted with 1-2 Rf; C -Cl2 hal oal koxy;
cyano; nitro; C O O ar yl or heteroaryl i ncl udi ng

= A~ oy
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In certain enbodi nents, two of Rc22, Rc23, Rc24, Rc25,

and Rc26 can each be, independently, halo; Cl-Cl2
wa@bdoylo9sol- C12 hal oal kyl ; cyano, Cl-Cl2 al koxyPCT/US2007/003162

het er ocycl yl including 3-10 atons, optionally

substituted wth from1-2 Rb; heteroraryl including

from5-10 atons, optionally substituted with from1-2

Ra; or SC>2Rm and the others are hydrogen. In other

enbodi nents, one or two of Rc22, Rc23 , Rc24, Rc25,

and Rc26 can_each be, |ndependently, hal o; %aéﬁa
spegifigationy AQsisiance At g1 hizBerthap pPRYerRAtRlY I#p § jsyan.
exeﬁﬂﬁg %HB& die®ridat fe"sf%fﬂn@:e 3f (R cogilpo@ltlo% AtHedretiridal rédistdnce of

OXy; cyano; nitro; or C o aryl or heteroaryl
covarcoay diOngcrsasps thagt mbﬂl@a@fﬁﬂ@flbl\ﬁmr@hltllg copied yrith ggpercoat 10.

B SRR AR SIS L e i
andéhrgin tbm,peramfe@eﬁwdﬂd: Eiyouih#2 prot@itedtby conadromt i §lcan withstand harsh

optional | sub t|t ted %ng from1-3 RJ; cyano; or
COHIPURFYP ﬁ Be%() optional Iy substituted
Wi t |C(fvfe@d6ai11@nﬁ§r beRAZR: Wiy k)euﬂng@md chatirgapdogéss( & spmple of

e. , - C6 al kox e. g, .
cogei;g% IOdF p{ﬁ %@yaqc{bw ]?liosgl(m?natﬁ_lgfq a grr%ha%ﬁ gglg]br m%%f a ratio of
befSeedh apprtskimait, CeM tbapprlorireatelyId%y |bylsﬁlicﬂ w@ighy oB 1 solder mask.

at ons, otlonalla(; bstltut with Rb; hes;l %9{1% 1 412
The garcpae igwsll mised,: AHer mirpe sFPrypg%}Bg'e 1% 40P, xiple circui
to BBiairP4 fikdl @im {}Fc@ﬁm H'@\%él appeddna@dly 06 nitrbns @l @f)ﬁr,oxxmately
OCH3, cyano one of (Rc23, R024 and

40gBHrd56: WhRR v o &mfyqal e trighregs i meleral belspsen &ﬁaquynately 25
ml%fg?étalnh lég?fé)x‘ﬁh tgly13 FhicrH FhOREN. THécdddﬁia'driﬁat@nﬂrls fhen cured in an

at ons, I ona substituted with 1 Ra; or halo. In
ovehesketerbn dpprenmtelm H80SC amﬁz@prmmtelﬁaaw B4 for ahomt pae hour. The
er azi. onal | ¥y .substit ut 1 Rb;
coRish Shiraals breeb i BRI RS 3 1R T R

| H | Atzleésttdhb zModinerlof md&é&nt TrW&nﬁif)n Bﬁﬁ/?deﬁ R&:&Sqmposmon ofa

Rc24, Rc25, .and can,_eac nt
copgregat tha Gaghs)usg 0@%@1%138 F‘kwm(c ‘@ @’?} %?éétzl'?w and
el&Ricd) BidslarCdédsiRal eatblonbn &% Mustréﬁ‘?%)embdamhbﬁﬂﬁhhé’covercoat is

substituted wth from1-3 and, Rc24 can be hal o;
deggrited il refatcres to féfawls ﬁéFFWS ioa ST int GANSHMGE FIRCFOmGS: 118
unaérs_t&ifﬂp%’b th@ LoNEL &S O3 Whe AdapteddbnGsedwfh AlEals or substances of any

optionally substltutea,mnth from1-2 Ra. For exanple,
W22 can be CF3. Rc22 can be CF3, and Rc24 can be halo

(and the others can be hy roger}) Rc22 and Rc24 can

each be, independently, &hl oro. For exanpl e,

RC227 o fke L8t Gl R iBn i@ﬂgr ﬁﬂ? B8schibd@iPthe 11 6@ Mgl&amples that

4-f1 uoro-2- (sul fonyl net hyl ) phen
ard irftendedns gu(lqttaitlpn@@mlbjn@mwmgrpwgnsy modlﬁcatlons and variations within the
chp :g{hn@rﬁs; ?P g%%/‘c}on \%ﬂ é(j%‘gcdh Eﬁ)@é’ Eklllec’l in the art. Unless otherwise
nmmlmprtprmwmaggsmu rgh(bsmeppﬁedgn the (Sfpllowmg examples are on a weight

3-flu r

lest %:%cgél?ﬁ?ag%]té i éﬂ%@%@@%?%@é)bt ongﬁ%?&aﬂable from the
chemiedl istipyslas dcdchbéd betod; 8r toay e syhtllE$1RCbby Rmv&anomi\t@hnlques-

formula (I111): (11l) In sone enbodi nents, one or two

of Rc3, Rc4, Rc5, and Rc6 can each be, independently,

hal o; Cl1-Cl12 al kyl; C -Cn hal oal kyl, optionally

substituted with 1-2 RJ; cyano; or nitro; and the

ot hers are hydrogen. One of Rc3, R 4, or Rc5 (e.g.,

Rc3) can be Cl1-C4 hal oal kyl (e.g., CF3). Rc3 or Rch

can be chloro or fluoro. Rc3 can be Cl C4 al kyl. Rc3

can be CF3, chloro, fluoro, Cég CH3, or nitro. Two

of Rc3, Rc4 Rc5, and Rc6 are i ndependently, halo

or C-C 4 hal oal kyl. For exanple, tvvo of Rc3, Rc4, Rch

and Rc6 are each, independently, fluoro or CF3. R2 can

be 1-quinolyl, 2-quinolyl, 1-isoquinolyl, or

3 5-di chl or o- 4 pyrldyl R2 can be (Pl vvhereln R1 |s

~ o o, o - A~ oy
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pi peridyl, and trivial nanes, e.g., vinyl, allyl,

phenyl, and thienyl are al so used herein throughout.
w@eowestoibnal nunbering/lettering systens are BCEUS2007/003162

adhered to for substituent nunbering and the

nonmencl ature of fused, bicyclic, tricyclic, polycyclic

rings. The term"alkyl" refers to a saturated

hydr ocarbon chain that may be a straight chain or

branched chain, containing the indicated nunber of

carbon atons. For exanple, Cl1-C20 al kyl indicates that
hﬁﬂﬁéﬂgkﬁgé may have from1 to 20 (inclusive) carbon

at ons EROIIT Y a BaRFehFec RSO phodphiiReh, alXibd £#6m0Clariant

al kyl groups include without Iimtation nethyl, ethyl,

and - but yPorprsioneChatiatipdNeal Kyl * refers to saturated

MONOCY fekeicSy, 17O BYCh 'hﬁ Eﬁ-'ﬁ%¥ Odenic gl‘iosﬁhfh%{e REAEVCAbH Clariant

hydr ocarbon groups. y atom tan Substituted, e.g.,

by one orCompmtionbstituents. A ring carbon serves as

the poA@& 196 S%‘i&e&‘f\?{%g% R%thzﬁle%fd&? ﬂ{éété' aAaHe o:i}é é\éinomoto Fine

anot hetr hoi ety rou can contain
ri ngs. FuBstinologg<Camenny| ngerpobattd Fawasaki-Shyhaman.
carbon atom Cycl oal kyl noieties can include, e.g. '
cyclTherfopyvingcigst bibrgd wervatshy ke giriradienizd the ﬁﬁme ipdastiiced in the
tha the met hyl cycl ohexyl group is attached to another
y via a cycl ohexyl ring carbon and not the nethyl
amant .yl ' bo
Q%.”&g%ef E Oraw{% HL;??)%&E ?g" %ﬂ}w Resigancetest et ers to
an anks/tesgfswneammdsﬁt ofi thet tehdzasy ofne ahydc: Dg@ﬁleabmg'ls'Sh or to

re ed n Sqe enmho nts,. .nore han
soifgPGEre ST 3ok ndf begn Ty e goifpie i aRiTih the
cotécodtand Hot intd ond-Balf 1&h RBOfiveihch p2sce 3The drtickS, are preconditioned at
26, etc. hydrogen atoms) on a alkyl grou

SOh e bty Byl TSt RSB A8 IR o7 Buger aist lane gre sst up pursuant
€ ] ./ 1 3 a Tl
to %nc?r&caﬁ Séc%nda%% TegztiM théds %@STI@(? Débﬁ; 9(])76;1};]6&% élrrg) rJeQD iented and
clarma@emmticmwontané shigeted éhﬁ’@tf&ﬂ%e foa feresgepndse 'The flame is
th%n %tﬂ&ﬁ%rp%\dtthg fﬁ?s nt‘ﬂhm%g.?fkcg?dby Q. Afdtq é’ﬂmﬁ’ﬁngt &Qses, the flame is

rogen atons can be replace a co |nat|on o

apdhéd ﬁzremtadkiaticmgbm seenngls., Tlid flane lsaagﬂurch'htbdm)«vn alﬂdethc e¢aend burn

ens have
apqohéeﬁrdm d/hbmeaﬁlepearnhlalbualsky rthendampL @31 WQaﬁlhr ﬁs articles drop flaming

fl h f
pa%ﬁrc'fz ‘l‘l’ﬁ{ﬂ BTy PR o ugadﬁg{eg{%‘kt Fagifatom i<

3 y ias L]
ar aI ’Kmb t@t mmmeasmmbﬂitejf ﬂmmelettymalﬁneabtayte ofm’tlulcts soated with the

h h t
ooyt abE e B o bR PERE S bl W s e
clédnd i® bn @hedsBniatcdeinenfor 36 ssedisls) The @etictesgare then ;ﬂmedmn lint-free

Ugﬁ”ﬁ% g%;%ggﬁ L u thlg'hf %%ﬁ%oren%igsgﬁ% %{;? !é% Ple'aﬂfnlgl,'lg)% articles are coated
with Mﬁsﬁﬁﬂ of the aa¥urear ko 4 GilpRBitkhes oif ubproxifistely 50 microns.
trityl (trlphenylnethylg roups. The_term
Theryartigles greathry placed fa83% IQﬂR?Pd ﬁé. Etmperatiise epviggpment. At
¥k Hfﬁ%ﬁp 9BnBARSs!9H Yore |1§i§ﬁﬁ1e@fo thd atiBleo 8hy theﬂlruﬁ‘éﬁt between
e of the carBons of the a . noi ety serves_as the
thp positive aind negativediased tegions csfr 4= rficlesrase preagratol-pw electrical
@n?st ihdic lﬁ%ﬁ) 2l ik VRl Uﬂ?ﬁ?l% Hé{ﬂﬁ% }e@xs‘fﬂcg l@laﬁ'i@g fround 1E+9
an one hydrogen atom on an been
repl aced by a heteroaryl group. Any rlng or chaln at om
can be substituted e.g., by o ng or nore substituents.
Het er oar al kyl can include, for- exanple,
2-pyridylethyl. The term"(al kyl)-(cycloal kyl)" refers
to an al kyl moiety in which an al kyl hydrogen atomis
repl aced by a cycl oal kyl group. One of the carbons of
t he aIkyI nnlety serves as t he p0|nt of attachnent of

a oy e
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trisubstituted (3 Ra) , tetrasubstituted (4 Ra)

pent asubstituted (5 Ra) phenyl
wo ooomapziP-1: | vL L A/ CL (ortho) 2 rth ) 11rCOT/R007/&)3162

R=Ra, Ra', Rc R (neta) C"C (nmeta) C4 (para) (P-1)

For purposes of clarification, each of the terns

"ortho (o) (or 2- or 6-); neta (m (or 3- or 5-);

otpara (p) (or 4-)," when used in conjunction with any

substituted phenyl group, indicates the |ocation of

the substituent(s) relative to the rin
armqr@@ﬁ@ﬂl tohaye yerpadradstapge. (1hEh

volt %J%' tRatrticl® ﬂé’tﬁ)t of Rfd B 3R Sis &Hﬁﬂ&%ﬁ@éhb&&faﬂ@d the test.
nyl group t IS para substituted (or

é!;ﬁﬁgsﬁtgtut ed) is one having a substituent attached to

rmul a P-1 above. As another exanple, a 2, 6-

(or Ibiam}rlﬁss ook Aoand demudnsaniositioas of RerBeset Stisntign.owigh component

, or
group of the general

car bon t hat
peeefs @0, mzﬂlqnﬁps the

oA B RSO0, A0 S s o o

a Iﬁy,lﬁmd@d‘ﬂxrrms nromdaetd) indiablibbt Exarnplds Bhérfisland 8cup alsg comwositions of

TR i NI R
12R8 afll AFEIN0SutdarMaskeappliad bato 4 ptﬁgnﬁdhﬂﬁhh,l also 1bm|vcded€ﬂ Table 1.
G2 kyl ?r Cl-Cl12 haloallﬁ.e(,\g ﬁ1 of which is le of the
opt i BRI I StASSPAIs it ftKTE D 5T 0! & Samp
co@bx‘é@%\%vasq&%pﬁeﬁ bl wdainpshé plhttsfpﬂm\utd intola ArdfiineGotder mask at a ratio of

ni.tro; ﬁ?fﬁ ]ok@ptpa Creva: subsequenﬂy

hal pal kox cya
apprfeqlruaﬁe}Vng?% Sg?lémﬁmgl&aftfﬁh%?o?
WQPQI%Eédt %ﬁ& Mk, OB rdpakitith wascapﬂﬂe@ t8 &)ﬂ&y@ﬁld@rﬁlm to obtain a
het er oar i ncl udi ng 5-12 atons, each of which is

ﬁﬂmﬁ@pﬁw% ab beiviegn agPyrihate A migropgand appressignately 40 microns
0 ' # BpAIHDRWI 50 °C £
Wlh%glt og?lgl %&39 g?ar'}[%ﬁ [ n;th%{iél‘hxgtl%%go%nac a%gf whi ch }Q o
abopt orentadury Exainplast248 scravinatie @sigg i sapae pINReSs @6 @Sﬂussed Aor

St Z”b"d' IR0 G cRRedriraBbil ﬁéfeﬁ@?h’i‘@éﬁ anf: BEKOLIT 1230 were varied.
Tlhﬂlhtt:lméﬂdﬂehe polgradey film G well 2s ah&ﬁhaldilnmndkiléss was also varied.

h | | k h whi ch [ b
a b ft}%?ﬁ“f %%FQW%& c!éi@olg} 1?615 %%%PP L v§’etrettesgeeddfor

ﬂﬁiﬂ%&blﬂﬁ)ﬂt 'Eﬂ}l&\ﬂltﬂ?ofllﬁemh]:ﬁn@bsmﬁﬁc@ﬂé’edmahOﬁé lboxytimes, afterglow

tng%:/,g\gé)ethg ﬁa‘a’fc 0 acli %/Céa B%Hrlgg%lg W; éﬁB@{lcﬁfﬁalg Eg%?etdhcotton as
arfaly28H pudultd to tﬁ‘@ngmda dydc@ssrd @boves bE ERampleoxy.

i ncludi ng 5-12 atons, each of which is optionally
substituted with from 1-2 Rél‘a ‘héterocycl yl i ncl udi ng

O—atoms, CByeifhideycl oal Kyl C7- Cf 2 aral Kpxy or
heFExmnnb{pe,quimless,d ri§ Bord 2| 2t 8y, | aftedglont | Bhrmcta |i kgnite | VO
| Egpk | onWk PA_subst iyt ed tise dec 1} mRisec ; C( GeOR §5;Clanmp ()Ggidon | Test
HFJEIS‘VTEXOL@L@F\Q* ORI h sche ehbodimehts 2Rais Ng [t No | Passed
Thhn TP (. b, thiofo).0 For| exdnpl b, & at|edth | Mo |Pessed
PT M/ngg@ be; TngependenfTy,y chjorog Tl 0 No | Passed
prpomm% ereiinyl | *ext-bputylg tryflworopet hgl, No No | Passed
tr)flud?¥net hoxy nmethoxy cyano _nitro, pPu:wy!, 4
5\5‘ aVa; °‘l-m{9|11m930 l fl%lnrn han 1| !nerQCvu aC ek d%o No Passed
e g.d,%] (?LWS LT -trif uoro 20 hyjroxypropan-(ﬁ-yl ,No Passed
Z- Do prepan- 2z Y1, | ColiydéOKyQyal opropan-1{ylyYes4-| No | Failed
81 loropirnaxy, pyzrol | Gomudedy| , N/A 0 Yes No | Failed
3- }Idfd?{%@pyrr bHdip-1 -4l 3-ca hnvyp\/ roli-di-nH ‘y‘.l, et
holin-4-yl, 1-piperidyl, 4-piperidyl, 2-cyanopropoxy,
pi perazin-1-yl, 4- nethyl pi perazin-| -yI .

1-

y2,4-tri’

pi peridyl,

azol yl ,
“nmor phol i n-4-yl,

pyrrolid

certai n enbodi ments,

in-1-yl,

or -NHC(OR 1lin which Rlis

N, N- di met hyl am no, nethyl am no,

br azapan-1-yl.In
R1 can be a nobnosubstituted

phenyl group having formula (I1): (U in which one of
Ra2, Ra3, and Ra4 can be halo; Cl1-Cl12 alkyl or G -C 12
hal oal kyl, each of mhlch |s optlonally substltuted

P ———

~A ~ o~ o

1 . "

"
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oxygen and 1 nitrogen, or 1 sulfur and 1 nitrogen); or

3 heteroatons can be present (e.g., 1 oxygen and 2
woearogens; or 1 sul fur and 2 nitogens; or 3 nPCT/O§®NTE(03162

provi ded that the bicyclic heterocycle is other than

pyrazol o[ |, 5-a] pyrimdinyl: (e.g., other than

unsubstituted or npbno-, di-, or tri-substituted
pyrazolo[l,5-a]pyrinidiny|, e.g., other than
unsubstituted or nmono-, di-, or tri-substituted

pyrazol of | yr|n1d|n 2- 4 : th
be! e demrpudes in TAdgy qurtity e fppsdanEhes LabisPby te

adciﬁgxtn gf' n@ﬁ?sg’ﬁlrﬁ'té Qg&[@s ESOI4THoBra@@HOLIT 123Qtthére coating

is a nltro eno bi cyglic
coxhgb:ahoxaof/an (mtlnlﬂ a%ldﬁgcqeﬁ @g@m HDJ} g{%@gﬁ of Examples 1 -6
oar%/mﬁ 1 o p@nctﬂng ﬁﬁe%mﬁ? §®J@éfélcgﬁﬂi5ﬂadﬁé/f01r 10 seconds, as well

are al'so present Rl has her th nh 1
as Ab taﬁ@@,@diw.até\(ddmc@allg, the me@frﬁ)tap’rgé%ﬁql Hi% }éuxa to the clamp
nor e th n three. nitr cﬁﬂhb@ a
ot B 55 B EARURPL g 949 98 Qo0 v
paﬁ:ﬁé%]{%t igMigddedtion! pla@ﬂtumimathle)arts@b%t ituted with from
les of
al ky’;(l)e onby dgfgﬁﬁrécemﬁ%%e émtcus (ﬁﬁi%ag\%}?%sn’ggﬂé 8, &{d Bk afticles o

E)%H?ﬁ& i Hﬁcﬁﬁi 1eYSekAPEIOPWhs thé)thiclmﬂstoﬁ the prlyends mxyhg compositions
SR S HirEyPhEY ShonRRL ut 2.
ofcﬁww@%mdc rirgpoaghonp A e HikeR: ¥ 2
mfﬁ{nh?ﬁ)x( “R] c%rr]ntr%lt ﬁ%f&olla@oaﬁ@ﬁa Bf Eftambl,es d)ankidmmycl coatzd onto a
cl onexan n
pcﬂylmd);: B h;qvpmglny];%?g pgﬂ) F‘Hb‘a{% %e 1¥les of Examples 1 and 2
bq%h Re%sﬁg Ftlleg{/ & }l’la%jiémli Yeds0 l@ﬁ@aﬁﬁ@tels O?Examples 7 and 8 were consumed

I'sopr cyclopentan

afesribetignambjestedre ag‘&meb@r( 10jse¢ends) lg;xp)yéxe@?ec’? ?nng 8 articles also burned

cl pal kyl £k QR Kﬁd IdsiofExamples 1 and 2did not burn
%‘f' gallﬂffll)( lzlmgbs? %{X{?ﬂﬁt@édt{%’?\ﬁ?ﬁ&‘f rom 3 R 4

aftdr@ding ¢xp65<{cﬁ3 ﬂlmng,yq;clhdmeﬁwc))aﬁergiowﬂ fi@[pq%élm 10 t?xe clamp, and did
nc(j:_tylgll oaI d |ngac(‘tsthgﬂké %El%lésyo':%ﬂﬂléslﬁ ast thhud‘dreﬂffér being

be
exfiddéd (@é[ chepdat 0 éeconﬁ—ﬂat(wrmﬂogge fe@[qﬁhat finner articles tend to

(4 met hyI ohex CH2- (bi cycl oheptyl). In sone
bé’iﬂJ‘BSYerFé‘ﬁ &aﬁfﬁ g?f)dﬁgo‘é% C 12 aral kyl, opti onal |y

su bSt’[’Helbtnﬁddl\ﬁfeHhcf: fbeméenZheRbrt(ctnsg)f Exhgip&gs 7 ! @gﬁ thgarticles of
_(CHa) |

Esprpbied) il & ABET IR 1 P ofinelphinB ihhe coating

c8 LB bns. FDlic £%31EPbE Exibphar? dned eamydoated-with compositions that
orobenzyl ; or, - apht hyl Whi.C
cgmmped ESVaiaeergtt RRpopREatE. o Contstytpt Gifels' i Giples 3 and 4 were
Fhﬂﬁl &ﬂﬁpcfslitﬁilils tﬁﬁlég@lse@m{gﬂ b’yEWélght 5ﬁosphmat¢r_= As can be seen in
ary et erocyclyl includin atQ
mt,u whilesde §pPROFIHERS 9 BY qaplgs 3 23 bofl ass%é“ 91 Yo O Efammability
'ﬁ% ns'@'E@{aﬁf 1&s17 40 Slhi@/ﬂc)t 'Ilhns whé adhdltlhe of more
T ocyc? portion can i ncl ude or, 2 heterg hg
ﬁl@sghmaua |1mqrca§e¢h tlmﬂmygwtanq: t}ég(%magpg copppsilio )
%&)ﬂ@lmrfﬁaaﬁ 1&22)fcfmammes 7 and 8 in
2, P BB REBRY S ST iy 2 i
SrcBiesploumeEirstibe capbstisupet ARG 80,0 piesR P4t Oh thicker

6 &lso Cdaf: d
écgyrglde téms(ﬂn%l Lfec%]d' gﬁ é'ong%c)rsﬁlf[)or%)r?f l@%agx?le'g S;O?orﬁ{ ? s? pns:h a 1
sréhet aﬁ‘nbtlﬁCbﬂphbkaﬁnzim As Ol ﬁle@rtmlgs g,f ,32al 31¥?d 4, the articles

@H)tm@gé 6&61 68 sog%d %%peiérﬁ &gter bgﬁg g{é@se@%o Qﬂ&meﬁor @0 sézonds. The

C10- C16,
Cr-Cl4, C8-Cl4, (C9-C14, CtOO4 Cr-C10, C-Co, or
C9- C10) cycl oal kyl, optionally gubstltut ed with from
1-10 (e.g., 1-5, 1-4, 1-3, 1-2,°or 1) Rb; or (O OR1,
or NR3R4, |n whi ch R3 and R4 can each be,
i ndependently, hydrogen or Rl (e.g., R1 can be C-GS
(e.g., C-C, C-GO or phenyl) aryl or heteroaryl
|nclud|ng 5- 20 (e g.. 5 16 5-12, or 5 6) atons; each

- g, L T Y 1 A A~



be 2-chl orophenyl am no: In sonme enbodi rents, R2 can be
C3-Cl2 (e.g., C3-C10) cycloal kyl, optionally
wGaamgndtout ed with from1-5 (e.g., 1-4, 1-3, 1-PCT/08200)/003162

Rb (e.g., halo or G-C 4 alkyl).
R2 can be C6-Cl2 (e.g., Ce-G o,
C9-Cl12, C10- C12) cycloal kyl, optionally substituted
with from1l-5 (e.g., 1-4, 1-3, 1-2, or 1) Rb (e.qg.,

halo or G-C 4 alkyl). In certain enbodinents, R2 can
be monocyclic

In some enbodi nents,
Cr7-Cl12, Cs-G

(e uted cyclohexyl . .
artiglesaf Bxgnwias 3nd %9@9 FC{ o eé;kxﬂ;{t arb?ﬁqrg X E)Vm % tlhe cFaan, or 1gnite
co dditidHe@theEdiN gheohi@Riplés. . or polycyclic (e.g.,

optionally substituted adamantyl). For exanple, Rl can
ntyl, 3-methylcycl ohexyl, cycl oheptyl, or

%ﬁgﬂes@dm
yC eptyl .

5

cof AL MGl

I n sonme enbodi nents, R2 can be

het dixemplesy? andhk) @rg,cggxpgsrglogg ghihe mfﬂepbﬁxgpp@,on, with component
%?(&LI]@ 946arfd ARl716@581der MRk )apphed onto
[

no or

a mbstmmlhfdm pslplamded ih rTabb:rﬂa Exdmoplesrbhend 1 Rarecalpe pempositions of the

pre%% 1}283 1011',

ﬁ/\l\@x c%h %geﬁt rﬁg)g'a&xt?a%hg Ylbg%’x%lgt eg?egxt) of. EXOLIT 1230

cer

an&lAlMl OOSOQder M&k@b@hbﬂl anmreepblainl@d filne, ajsso, prpmd,ed@m {Fpble 2.

10

1_soms enmbodi nent s,

odi nent n _be an un

W%\Wg?( )\}S@E 5@ asa(ne %rocesg 3 lﬁ% ctrlbe;i a%?vé) for Example
X can be S(Q)n, (e 9 : S@) In sone

talnsggg

mbodi e be CO In
g( o;)f}a,llﬂf( egtcgﬁteml nthFI eCEgWOE’IéIOEQ ggﬁ XpTRples g'eﬁb‘gérﬁ)}ﬁ%%cgfoﬁ electrical

bidsl Kbl k¥dvideRth&Sorhositient Oldéiiratidn’ a@@ rédstince, as analyzed

enbodi nents, X can be S(O NH. enmbodi nent s,
pussyiant (grthgymetheds digpussgd @ 2‘26 egﬁXB@Pff‘y%ﬁa

gen. I n sone
enbodi nents, one or two of ¥hple22l, W2, and Z2 can
each be, | dp endently Cl-C4 alkyl (e g., (;HQ) or ol 12
ox0o. __and t xampled oy o i et
EXSS%LIE:E“&L a WI’E’E%“E 930 b &o P ABXQEI T30 L ng% EXOLIT 1230
wit Py o A A
1 andizZ2 , THPLmioe i b al Kyl 9.53E+9
lfle 'é?ﬁzhg_@ Ezfcgz qgic())f t he c:lxallérjwk]j:oﬁ’sJ beari ;16957\%1 Z1, ,
Resibvancéafteran| hav@pe+indepéndenideylo t hg R or2seR® S 9.42E+9
185herrgobhen] cal configuration when W, Z1, W2, or|Z72 is
Re@)stheqeafthan hy dt-&Fed. I 1 ceteEHH emfjodi MEHESIO WL gan bEOSEHD
CH3 apg-the—earbon-Bear 4:3 A—ean
42"@%0% oh‘ conf‘gﬁagr atipn. THESF tyvo sz :fol W2, agzd08E+9
A —agekpsd e T3 W g ar [eact g o 1.32E+9
szgﬁaprpe,n Iy ‘ot her than hydrogeni(e.g., G -C4 al kyl
Re@iétaﬁéé&)‘tcr aphd thermbher$ canedeeidydr ogenz 8EXI® or {wo Of.71E+9
59%\hourZ, bhm¥2| and Z2 (e# W and Z g W) can
g;gia@hcebfer' hdepeTBert | y| C12-OE+4 kyl|, anﬁ“@ﬁé‘) ot hers 3-08E*9
P dr Uvun Each—6¢f—Zl -and \W2-lean FOeeh
7g§1ﬂours’ ohmgt h of “REANd 72 (’—:rggﬁw) can zé?&ﬂ% 209E+9
RREGHSEETMTY 76670 4 4 KyA 57861 €ach 0f 206+10 AT Ve 3.48E+9
868 abuonydf ogen. WL can be Cl-C4 alkyl (e.g., CHj) .
RdsBtas@mtecTbod! oreIHIS, Y |and4.MBErah bat h bz28w+0 ogenp, and.8E+9
100hboutd ol 4 HSDI | nhj bitor (‘ormoun s_can have fo mll a
(VI): (M) in which RI, R5, R6, R7, Ve,
15 Z\ We dgip proyidedig TableR% 1111F§(§ratqs(dhe ﬁgctnRFl b1p@ or Rﬁn‘lﬁf uctivity,

)ﬁlblteﬁkby Mle@@%t&‘%ﬂh@@oﬁﬁoﬁﬁ&ﬁ@h@ )@é"éﬁﬁﬁvcntlon The articles

erern

somre enbodi e

nts, X can

be SO, and

t he

cohtedhwith thqstympqsmomspé Exgoples R oxihiteheoasdssisiqacesafter being

u;gge[c?ecp{o é%@ gtefﬁay ko @&n@)

i ncl udi ng

520(eg 5-

SALHE T‘ﬁnm&]t
or pheny

16, 5-12,

s p&e T@
aryl

i

Iﬁ:pa@diilar, after
tefoaryl

or 5-6) atorrs

each

of which is optionally substituted with from 1-10

(e.qg., 1-

can be C -G O aryl,

1-3 (e.qg.,
at ons,

N ~NA P p—

5, 1-4, 1-3,

~NA PN N ~A N\

1-2,

or? 1) Ra;

for exanpl e,
optionally substituted with from
1-2 or 1) Ra or heteroaryl
optionally substituted with from1-3 (e.g.,
or 1) Ra as described here| n;

R1

i ncludi ng 5-14

1-2

and/or_(D) Cr-C20 ( -9
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OCH3), cyano, or Cl1-C6 alkyl (e.g., CH3), and Rc23, R
24, or Rc2S can be optionally substituted norpholinyl
W@ 200g/o9somor phol i n-4-yl or norpholin-4-yl substPCT/USH07/003162

with C-C6 alkyl). In certain enbodi nents, Ra4 can be
[,1,1-trifluoro-2-hydroxypropan-2-yl; W can be CH3;

Rc22 can be C -C4 hal oal kyl (e.g., CF3), halo (e.qg.,
chloro), C-C6 al koxy (e.g., OCH3), cyano, or Cl-C6

al kyl (e.g., CH), and Rc23, Rc24, or Rc25 can be

100 L) og%lugzg ¢ u%ggté.llé—é (l)f 925 fE—i—é o g,l ]%,(xam le 18%21 ares1stance of

4. o'45l+1b ohfsf E&d%ﬁrea 1MedrareyiBlafeast 228E+10\8higs indeEx@higle 12 had a
Rc22 can be Cl-C4 hal oal kyl (e.g., CF3), halo (e.g.,

resistAnge Of 38540 @Bs-koxy (e.g., OCH3) , cyano, or Cl-Cb
al kyds L& t% seef v Tablé? n@%@l%g coﬁ@gévxthot‘he R6#po&i8BndEf Examples 9-12
fluoro. certain e di ment's, can be
coxﬂphyldg whyprlopaia ezhipited glectigal xb@sw l%wzhé@ﬁp%ﬁ@ agghhigh
(bgalk lork@®: . CF3) , halo (e.g., chloro), G -C6
‘)(( CI:HS) , cyano, or C1-C6 al kyl (e.g.,
Cmnhemeﬁoa&ommonmf the P sodAnmtivh s lame Tesistant and exhibits
er.t neMmm

elg c%}er %s_%v y%!]cﬂg}tt%% era%&fggﬂgh?ﬁdm?{éﬁﬁ&%%uguﬁhg any

ch@ﬁfc)al halagens( &h@. coverlebatraigo, m&y h@e akddmegd (heclgxe$s ml-iS)easﬂy applied

cyano,. or G C nd. Rc2 Rc2
by Reggerglé)ﬁlalog)qxpg &%Kgq Sl@%&]lg dfsr?pé’?fﬁ%t&f%eﬁfrag’le Ig\,réﬁ'xeg%elg l(J)f consumer
elelmhmé s e Ullﬂbﬂjak lf&n@e withyflexidé chasithe CH3; Rc22 can be
al oa (e

: h
Q Ggltksgqgg)@e P@ssnt 1n\&13|qg51 %a% 93@2&6581@%9@1% egfl'ewf:g to preferred
enfRdinentENIdrke AN 1RGAR ihdRe2 4ill edcoB6i25 tl@e&@h&@efs Irlua@rm: thide in form

certai n embodi nents, Ra3 can be pi perazin- y

and deil gitaeutdepwting £z the|spifit and scope ¢ighejnyention.
cycl oal kyl ) pi perazin-1-yl; WL can be CH3; Rc22 can be
C -C4 hal oal kyl (e.g., CF3) halo (e.g., chloro), C-C6
al koxy (e.g., OCH3), cyano, or C-C6 al kyl (e.qg.,
CH3), and Rc23, Rc24, or Rc25 can be fluoro. In
certain enbodi nents, Ra3 can be 4-piperidyl, 1-(CC
al kyl)-4-piperidyl, or 1- (C3-G O
cycl oal kyl ) pi peridyl; WL can be CH3; Rc22 can be G -C4
hal oal kyl (e.g., CF3), halo (e.g., chloro), G -C6
al koxy (e.g., OCH3), cyano, or Cl-C6 al kyl (e.qg.,
CH3), and Rc23, Rc24, or Rc25 can be fluoro. In
certain enbodi rents, Ra3 can be | HI,2,4-triazolyl; W
can be CH3; Rc22 can be G -4 hal oal kyl (e.g., CF3),
halo (e.g., chloro), C 1-C al koxy (e.g., OCH3), cyano,
or CG-C6 alkyl (e.g., CH3), and Rc23, Rc24, or Rc25
can be fluoro. In certain enbodi nents, Ra3 can be
3-hydroxypyrrolidin-1-yl; WL can be CH3; Rc22 can be
CF3; and Rc23 s Rc24, or Rc25 can be fluoro. In
certai n enbodi rents, Ra3 can be
3-carboxypyrrolidin-I-yl; WL can be CH3; Rc22 can be

- CF3; and Rc24, or Rc25 can be fluoro. In sone
enbodi nents, X can be CO and the 11-beta HSD
i nhi bi tor conpounds can include one or nore of the
follow ng features. Rl can be: (B) C3-C (e-g- C3-CH
or C3-Ci o) cycloalkyl, optionally substituted with
from1- 10 (e.g., 1-5, 1-4, 1-3, 1-2, or 1); Rb as
descri bed herein; and/or (C (G-C 2 alkyl)-(C3-C6
cycl oal kyl) (e.g., (G -C6 alkyl)-(C3-C 2 cycl oal kyl)
or (CH2)-(C3-C 2 cycloalkyl), optionally substituted
with from1l-10 (e.g., 1-5, 1-4, 1-3, 1-2, or 1) Rb as
descri bed herein. R2 can behe ﬁgoaryl i ncludi ng 5-20
(e.g., 5-16, 5-12, or 5-6) at optionally
substituted with from1-10 (e.g., 1-5, 1-4, 1-3, 1-2,
or 1) Rc or R'; or C6-C 8 (e.qg., 06-Ci4, C6-C O or
phenyl) aryl, optionally substituted with from 1-10
(e.g., 1-5, 1 4 1 3 1 2 or 1) Rc; for exanple R2

1 . - A~ e
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are increasingly interested in thinner and nore
conpact electrical products. The use of flexible

W@R0c9I0$1 i n t he construction of tel evision, cRPOPUSENT/003162
and phone nonitors allows the thickness and wei ght of
the panels to be substantially reduced, providing a
nore conpact product. \Wen el ectrical conponents are
used in consumer electronics, care nust be taken to
prevent the product fromigniting or shorting. Thus,
to_ensure consuner safety, the electrical conponents

CleAIMP| consumer el ectronics nust pass Underwriters
Laboratories.g%gL regjstration, which provides fire

L pr otA diapsnresistant glgchicg! SpHRPAPTCIRLIIIRGSEION comprising:

Addi ti gnabkphindi@; fieevent fires and shorting of

el ectrical conponents, flexible circuits should

mai nt aiprvrethang sdflerapaskeal resistance in relatively
harsh environments, such as an 85%relative humdity

2.and B ehegpasitiorcef dpige 1 ( @inyreiathe phpsabinate Fomprisgs befjeesa about
requjdo f Lol g Gl el : ically covered
wi thiog %ﬁgtt“‘g%‘t‘ﬁ j\/022’( ?2\7‘2?%{55? l&tk%&p??%fsé%‘%{pt he fiexible
C| r . e . -

3 The S BRI AIEoFb) PR ETED pho il BB LR K RRben abou
f | anks% anil sbawit 2540 &y mightof ¢hd enpapasitiens, provi di ng
protection to the flexible circuit when exposed to a

4.hi ghTeandposition ofi¢lgim § ewherimt the phesphinaie isdrad ogefires.
protects agai nst the electrical conponents of the

5.pr odTiee casnporition gh¢leinnd, whersinghe phgsphiste eomprises:
existigg%qgﬁﬁgﬂ&ngovercoat conpositions are capabl e of
passi ng Y Amer ési st ance tests, nost are not capabl e of
passi ngobipeapylenaglybolas tests at high humidity and
hi gh te%Fqg%}uras:mJ is is due to the fact that the
cover cats tena to Hosorb noisture fromthe
envi r opiesphinatausi ng the el ectrical resistance to
break down over tinme. An exanple of a current

6.coveThoadmpaositiors of ¢tlaiin hewhereiisthd urathare syder yndshechprises between

E -b t v.pi cal | t
o pat P gt P s Y Seh TR Bomett BoR t hout ¢ he
use of_. ahal ogen, such .as a brom nated fl ane retardant,
Teava RS RHE OGS

-and 'C8pabl e of passing el ectrica
resi st anndstr&sf andat all, and therefore cannot be used

to protegt flexible circuits in, consunmer el ectronics.
Add! t i GHIRTPS SRR ST e B P BB e BUSPTS Y EPRe s igr mask and
i ncl ude ahk phegsinee chem cal hal ogen, which can be
environnental |y unfriendly. BRI EF SUMMARY One
8.emboth&einéuinbs ¢1hkn P @hersin the pRodphihaté SodpaasFRehEdnbout 10% and
el ectrical circuit covercoat

for fl -y esi stan
incI%ﬂPﬁég%’ Bt REHhE <9¥EFC9atyr et hane sol der mask. In

anot her enhodj nent _of the present.inventian, .a o
2t | ex?g‘f’ eyt 8{1&{3“? Reierel tge ?EB ngie Comprises between about 15% and
f | angbdue k%4 By tvefit OF fieadoveRBR | Sing a m xture of a
uret hane and a phosphinate. In yet another enbodi nent
1®@f t TBe pireEeOf claihy Fivherdin e REbIIRACE Bfa fddymidedsudstrate.
flexible circuit with a flame-resi stant covercoat
1i.ncl THesirédi}) ofitlinn g, Whedetsthb iphasphimiel comprisdshane
sol der mask to.forma conposition for the covercoat,
(2) coRPHYYMETShposition on the flexible circuit,
and (3)pohypropglechdglyesnt ed flexible circuit. These and
ot her aspects of the present application will be
appar erelyisefyapas: 8t ai | ed description below. In no
event, however, should the above summaries be
construed as limtations on the clained subject
matter, which subject matter ild defined solely by the
attached clains, as may be anended during prosecution.
BRI EF DESCRI PTI ON OF THE DRAW NG The sole figure is a
cross-sectional view of a covercoat derived fromthe
conposition of the present invention on a flexible

Y“Alz " 1 L1 - o, r . 1 o N Y LT Y
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This test is a neasurenent of the electrical
resi stance of articles coated with the conposition of
wao b®7p9wsent i nvention. Prior to applying the PCT/US2007/003162
covercoat, the sanples are cleaned in an ultrasonic
cl eaner for 30 seconds. The articles are then pl aced
on lint-free tissue paper and dried with filtered,
conpressed air. After cleaning, the articles are
coated with the conposition of the covercoat to a film
t hi ckness of approximately 50 mcrons. The articles
are th&n° %55@5 in an 85% hunidity and 85 0C

t enper at.ure i.r o t.. this enyiro nt, a

13 ot TR SR & Wacrign RaVTea es apetess SEhprvep about 25
cur r@iroeingedout Benfi@sht.l ve and negati ve bi ased
regions of the articles are neasured. Low el ectri cal

1£Ur I 8 &hddOf forinngdh BBxIbRSESUAGHh ¥ TakRSresidfant 6bREcoat, the method
havi ng resi stance val ues around 1E+9are considered to
haveCOppsIEod resi stance. |If the current exceeds 0.01
mi |1 anpSingt hehosBhird@eardd® Lilaandb41HE! SadiStoSBith atidmflion for the
t he artlcfe I's considered to have failed the test.
Exanpl es do®r@agnples 1, 3, 5, and 7 are conpositions
of the [ j '
conce ntc?ét??%{rgltse C{) P‘:??%%%"g&“ t)élée?lg}élﬁg[a f)zgf&(?pE%g&l T 930 and
AR7 10GuSog ther cdatskflenibleicaduisnt o a pol ynide film as
provided in Table 1. Exanples 2, 4, 6, and 8 are also

14 onp6he micthnd affclaitmel vdwesin coatingrthe gampepition compoisesroating the

concgnt.r.at . Iy WEI f T .
A7 1B e R gf o BT bE BEEER b 20 o i oo microns.
rovided i.n T 1 . i i X .
191 SR A 10 AR Eob P TORE AT Aoy N Qi
pr epfedtieyrcaitdo aghickeess lof betwern tiboutriSomromsedridaabout 30 microns.
sol der mask at a ratio of approximtely 15% by solid
l&wei glibe ofetitdderfatdioel 3, ivatskein Thengihet apatedvidescible circuit comprises

oo SRS 54 Bl el B 28 R sboue

“t hi choedsereds Gesiveen approxi mately 20 microns and
approxi mately 40 m crons when dry. The coated nateri al

1 YNES The methodast dlainals, oviesiei cufipg texdoasddeflexibls Qﬁﬁ(ﬁt tomprises
aboui one hour. a es 2-8 re e usi t he sane
procé§§£§§ﬂﬁ??%ﬂgégggkﬁﬁnﬁyéﬁ%ﬁﬁnf282§§§5§Egﬁﬁﬁ'the

t [ f. I.T 930 d EXQLIT, 123 . .
1§ar She PR SRmELE rereRe bR iR et Fele i cqrises

t he Ehrfydd theicbatel Megibie sigcuibfor dbwzed ahk &elf hdt hed 860 hours.
coated with the conpositions of Exanple 1-8 were
19.est gde hethdd @rorihi 18,twherdialheing tpy @atadiefexible circuit comprises

conmposi.tion con trations, .bumitinmes, afterglow tine,
whet REAE P CGREH e e FROAL 6 OB BPdinp. and whet her ¢ he

2@{3: Ih g n}lﬁ%wm t&fgcée %ggijﬁg\r}fghe%%ipa}%}%l Z gp é)” ) lilgag%fa.lté urtet eane solder mask
1T/ U2forh/ Débedfoditidtecchaprisep Ferviifed cbmpoditibh @odstituting between
illustrates the flane-resistance exhibited by the

addi £bYH 1876 andahsuh AP e weight phosehingts | T 903 or

EXCOLIT 1230, to the coating coppositjon of an article,
2hs ddpr EedpdRt sl Shorsif mixlg the phefRbdnst a@maég solder mask
1- 6 ek 4 &finpBsitidReorh SRS fhHling hicBRpakitieh cBRitRGting between
‘subjected to a flanme for 10 seconds, as well as no
af t eRBAWWS Ygnd abovh 2P Ya by Waighbplesphiwsteof Exanpl es 1-6
did not bumto the clanp maintaining themin position
during the flammbility test, and did not drip flamng
particles that ignited cotton placed under the
articles. The only difference between the articles of
Exanples 7 and 8, and the artildl es of Exanples 1 and
2, respectively, was the thickness of the polym de
film The conpositions of Exanples 7 and 8 were coated
onto a polymde filmhaving a thickness of 2
mllinmeters. In contrast, the conpositions of Exanples

o o e o



