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N-(4- {4-am no-7-[
1-(trifluoroacetyl)riperidin-4-yl]lpyrrolo [2,1-f]
W@ 2002/06498T i azi n-5-yl }- PCT/US2006/046113
2-fluorophenyl)-N -[2-fluoro-5-(trifluoronethyl)phenyl
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6) 69.08 (s, IH), 7.90 (s, IH, 7.70 (t, J = 8.4 Hz,
IH, 7.27 (dd, J = 12, 2 Hz, IH), 7.20 (dd, / = 8.4, 2
wo20070064947 6. 65 (s, IH), 3.80 (s, 2H), 3.54 (mP&FpPs2006/046113
2.43 (m 4H), 1.46 (s, 9H); M5 [M+H + = 442.8; LCMS RT
unde:rl?in@;&;rinfStpdﬁhs af thErinwfm‘airi. gTh@f;cdpet d)fethecprpsemtdn\Tmtim)n should,
slurry of the t-buty arbamate (510 ng, 1.15 Mo in

therefere g? getermingchenlyhyd e‘lfP&"’(”Qgréa}'msT he reaction
m xture becanme honpbgenous instantly and was allowed to
stir for Ih. The reaction m xture was poured into IN
aqueous NaOH (100 nL) and extracted with Et OAc (100
m.). The organic |ayer was dried over Na2SO4 and
concentrated in vacuo to provide the title conpound
(392 ng, 1.14 mmol) in 99%vyield. The product was used
i mredi ately without further purification. 1H NWR
(DMSO-J 6) d7.86 (s, IH, 7.07 (dd, J = 12, 2 Hz, | H),
6.95 (dd, J =8, 2 Hz, IH), 6.82 (dd, / = 9.4, 8 Hz,
IH, 6.55 (s, IH, 5.29 (s, 2H), 3.79 (s, 2H), 3.54
(m 4H), 2.43 (m 4H). Internediate G
5- (4-am no- 3-fl uorophenyl )-7-[ (I, -di oxi dot hi onor phol
n-4-
yl)methyl]-pyrrolo[2,]1-f][l,2,4]triazin-4-am neThe
procedure used for the preparation of Internediate F
was used to prepare the title conmpound by substituting
t hi onor phol i ne 1, 1-di oxi de for norpholine.
Internediate H Preparation of phenyl
[4-(trifluoronethyl) pyridin-2-yl]carbamate A sol ution
of the comerically avail abl e
2-am no-4-trifluoromethyl pyridine (20.86 g, 128.7
mol ) in 250 nL CH2C was treated with
phenyl chl orof ormate (17.81 nL, 141.5 mol) and
pyridine (22.85 nL, 283 mmol ). During addition of the
pyridine a yellow precipitate formed and a
consi der abl e exot herm was observed. After 0.5 h the
honogeneous reaction was diluted with 1 L Et20 and
washed with I'N bisulfate buffer (pH 2) and sat.
NaHCC3. The organic |layer was dried with Na2SO4 and
evaporated to yield a gray solid. Tritruration with
Et 29 : hexanes (1:5) gave the title conpound as cottony
white crystals (33.5 g, 92 %Yield). . 1H NWR (DVBO J
) d 11.28 (s, IH), 860 (d, J =5.1 Hz, IH), 8.12 (bs,
IH, 7.40 to 7.48 (m 3H), 7.22 to 7.31 (m 3H); M
[MtH + = 283.1; LCMS RT = 3.51. Internediate | ;
Preparation of tert-butyl
4-{[ 4- am no- 5- (4- am nophenyl ) pyrrolo[ 2,1 f]][
l,2,4]triazin-7-yl]nmethyl}piperazine-|-carboxyl ateStep
1 : Preparation of tert-butyl
4-[(4-am nopyrrolo[2,I-f][I,2,4]triazin-7-
yl) met hyl ] pi per azi ne-1|-carboxyl ate The procedure used
for the preparation of Internediate C, Step 1 was used
to prepare the tbutyl 4-[(4-am nopyrrolo[2, 1-f]
[1,2,4]triazin-7-yl)nethyl]pi perazi ne- 1-carboxyl ate
by substituting tert-butyl piperazine-1 -carboxylate
for norpholine. 1HNVR (DMSQd 6) d 7.8 I (s, IH),
7.63(br, 2H), .6.83(d, / =4 Hz IH), 6.53(d, / =5 Hz,
IH, 5 74(s, IH, 3.99 (s, 2H), 3.39 to 3.34(m 4H),
2.35to 2.30(m 4H), 1.97(s, 3H); M5 [M+H + = 333.0;
LCMS RT = 1.16mn. Step 2;
4- (4-am no-5brono-pyrrolo[ 2,1 -f][1,2,4]triazin-7-yl nmet
hyl ) - pi perazi pe-lcarboxylic acid tert-butyl ester To
a sol ution of
4-(4-am no-pyrrolo[2,1-f][I1 13, 4]triazin-7-ylmethyl)-p
perazi ne-|l-carboxylic acid tert-butyl ester (252 ny,
0.758 nraol) in THF (8 nL) at -20 OC (I PA and dry ice)
was added |, 3-di brono-5, 5-di net hyl -i m dazol i di ne
-2,4-dione (108 ng, 0.379 mmol ). The reaction was

N 1 o, NN NN A ' AL o I | oy



dryness. The crude residue was purified by |1SCQO(r)
chromat ography using a gradient of 50 to 75% et hyl
waec@ratem4i n hexanes to afford 584 nmg (75% of PEEUS2006/046113
desired product as an offwhite solid, which contained
trace Impurities. 1H NVR (G&msHz, DVMSO-d6) d 7.85 (s,

d.r@l@t%e@gn pﬁﬁt dr&eq@?pg@@%?tztgw lrﬁtiuail ED %GQ'ﬁasé'd%njﬁgured to
pre\felﬂié“cgurﬁglaﬁﬁh & CH}rtan%nﬁﬁts(én aQIgh't be&a-rBelng &Jrfacle of an optical

Prepar ation of
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oA SRy oot favid eh e fB gl MBIk eA o font
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(100 of the desifed product as a gray solid.
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2.21. Step 3; Preparation of the title conpound To a
regl@tﬁ)ol ed (-20 0C) solution of tert-bntyl

| & ]

M )33 | Blg%r ?g%’@Bﬁ' [c?%t&t lf%rtth@r é%rgr[)hérﬁbrza %388 inlet %ort in fluid
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I on saturate aqueous Na2 g a
to naamrpulation of aara’nteroalrgas Jelkvery xonde mlcém easippdy of gas to the
@xl ?‘Wet ate (3 x 20 nL). The conbi'ned organics were

gaswg th brine (25 nL), dried (Na2SO»4) and

evaporpé %@seﬁﬁbﬁl il dl@iﬁn meihavhish th@spticHl icbhpdnent IsSSE type that

chr omat ogr ap usi ng .a gradl ent of 75 to 100% ei‘h%
cha@g@s;tiﬂ%prqp Ianéiyeptrorapf Hedight beag nsistant gp the dight beam-

oduct. 1H NVR (300 MHz, DMSO-J ) d 7.83 (s,

rec%%ﬁ)grﬁg'f £ (s, 1 H, 4.10-3.96 (m 2H), 3.29-3.19 (m

1 Hj., The 28sénhbly2oftdiaimla Sin-vihidR therpplicaticontpohknt scligles a mirror.

; m z 6. MrH +, HP RT (m.n) 2.79. Th .
fHZ)IEf AR GoBRBNARE b BvEE BE BBt SoRBatERS hkies: = lioht
atBhBafgpdi ate O by substituting the appropriate
romde for N-(4-brono-2-fluorophenyl)-N -[2-fluoro-5

(tr7.f Imawmrbplbye prqsiessinig] syséem lmtmmaﬂlgbbbgamtmepa@@tﬁs along

o R e g 050 PRAGA e BB ALl

proéeéﬁn%s?st@m ttRé bFﬂ@élfmlmdoribnihavrng a Irght-recervrng surface with an
di oxabor ol an- )aniline and the apprqgpria

eﬁqc@rygmﬁmrean@ ithezhghtlma@a bavinpra ergssrechynal area that defines an
phenyl i socyante. Alternatively, they can be prepared
in the same manner as Interf@diate T, by substituting
the appropriate aniline for
2,5-difluoro-4-(4,4,5,5,-tetranmethyl - 1, 3, 2-
di oxaborol an-2-yl)aniline and the appropriate
carbamate for phenyl [4-
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fluoro, C1 4 aliphatic, or C1 4 fluoroaliphatic.
Alternatively, Re and Re taken together with the

W@ a0bos9at om t o whi ch they are attached, formBCBUS1006/046113
6- menbered cycl oal i phatic or heterocyclyl ring,

optipaksafaia negwmgfuhtmsexﬂ'yoln withthe lightgeceiviegbsuofacerafdhe optical
each of Re and Re is drogen. Wen Gis a nitrogen

comp thepm%‘f%m?@/t 9°§X ngen -C(O R, or an

opt r@ﬁ Ymdfisds tuted CL 4 aliphatic. I\/bre
r

pre e R1s hy drog I h certain enbodi nents,
| s & lmlder relau}sabw oearple fie the aupwort;rnanberganctmn)ftgured to hold the

oS i LB i e g e

the sﬁf)&rt Wo&rhbdr 8b ltmaWheh thé holder hdfdid ees Eptida c@mrplongnt rotates
rogen atomin ng A In sonme enbodi nents,

Gi
the lighojeosiving surfage, cl;b@)effectl\fe @@ytegpﬁtwlrghtﬁgq:%{ymg surface is

o i e 9 POk Ao crecive

cen@ér tagmul a (1-A) characterl zed by fornula (HA) or
H B): wherein the varia s ~X

ha\& SeHHIRGINGEEapIETLPRYE V )élséﬁ}""% H&ON'C;EGO@PQHSR focthe
¢ have trie values and preferred val ues
sup g@c@?bﬁg herein for forrmulae (1) and (1-A). [054] Q
i s 8.CTRé@yBthiof blaRal) in whioh, the support member includes a support

surja%( @gg§n wﬂq{f@ﬁlégrl@)?@f@ nﬁfa%%@?cg‘@d%@g% I?egt) cgnR{he
ppesr ﬁjrfbaﬁh gaé)ém@ar ﬁbpm pleiddigy arfelh@e dh Whidh1R Optidar

IS atta to the car onyI carbon atom In sone
comp@mtrreahssmhe@ held-ly thedyatdarn -, - C( RLOXR1VC( RLOXR11) -

d‘% CEEE %ﬁ%@&ba&@ ﬁﬂvpﬁﬁc’@e%ptﬂgﬁ%%ﬂﬁgﬂeﬁ%éssa periphery,

ancf lrmmeﬁlth@faaqhmar l’{on&]lntﬁa@éB Brouhd its mwmylmummeuamgularly
ydr ogen uoro, or a Cl 4 aliphatic or

sparliedcan%t fqamesdo griieipaderlicanare maé%iq [atatedheanlas fioider
alogl{; (t)lfnj%@u@b'gﬁ &l Ffld@é”aﬁd t@%ﬂ? %;ﬂf%dt% &lﬂ‘e%ggtlééloéﬁrfa% region to an

nsi s

incnd@h@@l(t%am Iplropeymmgrdbmg trentight beauhpﬁthl s hydr ogen

E{ag 0. RThﬁd%(ﬁ E |t lrygﬁ Ao dd uofgtﬁ% @I?Bfeof‘éﬁt& 92 a hole into

hati c, Cl 4 fiuoroali phatl C,
wh%ﬂﬂﬁé%él%n"ée( FI:.1‘33?{%}1% [ phat| c), -NH2, -NH(C 1-

al i phaiThe)systemn of Madm 74 mwhmhatmecgpt@al ¢oBBPNERt ha§ a periphery,

an%{re R%ﬁ%p%cﬁpng\ﬁ%@t G m ﬁ'bcllggﬁ rg@tfq?e 2:@% rjtuil ?é.{]fc OIated multiple

elohgamsﬁﬁe@ﬁeﬁﬂé\ééapﬁt aforigyieqeeiphely 5Bt]1e'l3]ﬂlcub¢0rabbeent each

mis or 1.[060] In sone other enhodi nents, l?
of Hwerrnumale(qim)ccmtacrtmgrmpart\on)ofﬂhe Qﬁtleﬂtqwnewt nedr fts periphery

and HEEh o Wt M IGeEAARER BB S BBedsaaapts
supp c\?tnﬂanhmsubstltut ed or substituted; each
substi tut abl n|t o en atom i
unsu%st U ra h &'C%W&@FEB[%GW%EO‘&%FR%@ include
O N(R*) 2, -SO2R6, -S2N(R4)2, Cl1 4
|phat|c an optlonally substituted C6 10 aryl, or a
C6- 18. a'rh(ecsyslle)mldfyclam‘lthen aydh {hereptisal eempanent has a periphery,

P subst it ut n n

an8 B, SRR HA S Tl O SERRAR 344 Bpace
aphRaIGHPH perpHAre of thedoptidal e@@poaéetTeath oRtiesébiaing devices

are unsubstituted, and one ring nitrogen atom

optionally is oxi di zed. [061] In sone enbodi nents,

Ring Bis selected fromthe group consisting of

pyrrolyl, oxazolyl, thiazolyld inmidazolyl, pyrazolyl,

i soxazol yl, isothiazolyl, oxadiazolyl, triazolyl,

t hi adi azolyl, pyridyl, pyridazinyl, pyrimdinyL

pyrazinyl, and triazinyl. Any such ring system

optionally is substituted on any substitutable ring



GlLis -O or -NH; 121 X and X are each
i ndependently CH or N provided that X and X are not
Wb odo/0bk94Dne ring nitrogen atomin R ng B optiPCEUE3006/646113
oxidized; mis Oor 1; nis Oor 1; ; is Oor 1; kis
ha\ﬂn%ﬂrst andZecand dridsofAvhdctt thehfirst end @bhtectdRa ,poIRicRcofalhd optical

comgpggrﬁrr{ﬁ%(?été%ﬁ)%@%?n heeflgeréo?\dqqeg%ﬁgr?@g%nt%l StlJ.l%%O member.
embpgli t idRavi
Crofs THRLTa B PRITY S e g ovices

inchﬂesmadquamdaﬁaﬁﬁaeceptabIe salt thereof, wherein:

and s ari abl nd R.hav h
vaI 8€S%Qﬁd;yﬁ ?P 14 lfg‘st@?lﬁ&?s% ufp(ljpg 6f the'folder to
QP&ﬁﬁ TBiethienseRitingmétidhisml ates to
theféU mouﬁﬁagﬁé%?%@ggﬂed Sﬁt) or (V|I ? B) or all
phaﬂfﬁma‘ betsysmm wf glaimeptimphichsthetontical e@npongetriaslides an
q fcis 01, or 2; and Ring A the variables
aﬁ?@Pa\ﬁngﬂgo and R have the values and preferred val ues

des¢yi irad syed of efaimore)in adidh the(light redéikihﬁ@]surfib@ of the
invention also relates to a coggound of fornul

attenaatingayingew(igisubstantighy plapaaARd i get alan 9@@4@&%9@% so that
it R oA ot el sufiea & hoiq @ el he

an?lel ofeﬁclmadopnmfmucmb snlanesund f attebeaticrbthat i ionparted to an
ormyl ae ( I 47 i,fic exapgpl es of
thme%% é’ ﬂ%ﬁtﬁlg(%?nélﬂéé)ﬁ FRPFH i n Tabl e

1. Table 1. Raf Kinase Inhibitors M1-2 1-3 1-4 1-5 1-6
1-7 1-81-9 MO 1-11 1-12 1-13 1-14 1-151-17 1-18 1-19
1-20 1-21 1-22 1-23 1-24-25 1-26 -28 1-29 -30 1-31
-3!" 1-331-34 1-35 1-36 1-37 1-3& 1-39 1-40 1-411-42
1-43 1-44 1-45 1-46. 1-47 1-4" 1-491-50 1-51 1-52 1-53
1-54 1-55 1-56 1-571-58 1-59 1-60 1-61 1-62 1-63-64
1-65 -66 1-67 -68 1-691-70 1-71 1-72 1-73 1-74 1-75
1-76 1-771-78 1-79 1-80 1-81 1-82 1-83 |-8'1 1-851-86
1-87 1-88 1-89 1-90 1-91 1-92, 1-930PTI CAL COVPONENT
CLEANLI NESS AND DEBRI' S MANAGEMENT | N LASER

M CROVACHI NI NG APPLI CATI ONS Rel at ed Application [0001]
This application clainms benefit of U S. Provisiona

Pat ent Application No. 60/742,162, filed Decenber 1,
2005. Copyright Notice [0002] (c) 2006 Electro
Scientific Industries, Inc. A portion of the

di scl osure of this patent docunent contains materia
that is subject to copyright protection. The copyri ght
owner has no objection to the facsimle reproduction
by anyone of the patent document or the patent

di sclosure, as it appears in the Patent and Trademark
O fice patent file or records, but otherw se reserves
all copyright rights whatsoever. 37 CFR 1.7 1(d).
Technical Field [0003] The present disclosure rel ates
to | aser-based workpi ece processing systens and, in
particular, to optical conponent cleanliness and
debri s managenent in |aser nmicromachining applications
performed in such systens. Background I nformation
[0004] The state of the art for sealing | aser beam
pat hs in sem conductor processing equi pnent entails
encl osing the entire optics volune with a cabi net
styl e encl osure. Sone designs incorporate a purging
system using sone sort of clean dry air or inert gas.
Beam t ubes are also used in other |aser applications
out si de of m cronmachi ning, such as integrated circuit
error correction. Mdst recent designs of UV optic
rails and beam paths use cové#4s to protect the optica
conponents. Neither purge gas inside the enclosed

vol une nor beam tubes with purge gas have been used in
| aser m cromachi ning applications. [0005] It is well
knomn |n the Iaser |ndustry t hat UV wavelength | aser

N



