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PYRI DYL | NHI Bl TORS OF HEDGEHOG S| GNALLI NG PRI ORI TY

CLAIM This application clains priority to provisional
whpiobasi 78 at es application 61/044451 fil ed on BCT/USN9/040490

2008. FIELD OF THE | NVENTI ON The present invention

relates to organi c compounds useful for therapy and/or

prophylaxis in a mammal, in particular to pyridyl

G ES D A A N ' L
dL Pﬁ%m%&i*m@?fﬁ AT ER@}E&N@WQ@?FEEDSTOCK DURING
B%mmm-ﬁmm—mn—pw
first i SREAM ERAGKINGSOBHYBRGCARBON FEERBSTACKS

segnent-polarity gene involved in enbryo patterning

Nussl ei n- Vol hard et al., Roux. Arch. Dev. Biol. 193:
FIBED OB AHEAMENTH)Nee ort hol ogs of Drosophila

ORSEISTER (SR 1 CHFEL' 18, LOOLELUEIE L ooy, s

patbictldely ahshertammaingain Restivdly hedgehay ]ﬁ}ﬂrﬂiﬁaﬂb&s exgrogisg edntaminants.
principally in the testes, both in nouse enbryonic

In gegignlan rﬂé%?rea% inyentige relefigs fo ?Q?él@ﬁthoahaulﬁlmﬁﬁms tegnffppm a vapor-
r

hqglﬁgsgg%gg%t{e él S}aatl%%uéeﬁ‘{ Sﬁégrﬂf%%#gr%(gg&%% (ggt?cﬂy \Jvl'ﬁ% preheating
a hgonicerbbe dgdkogk (cSHrolysiséumpaessed at high level s in

t he not ochor d and floor plate of devel oping vertebrate

BAJ DOV THE INVENEIONssays as wel | as ectopic

re h e v
[0@2& Z%hﬁﬂ cga{elsqé g§ rerf(e)rl%eﬁs?)na& rpéra ghlma? 1 %eaefi{{%%toncrack various
hydtﬁchbblafdédﬁbclail into clefrisa preféablgdipht elefiad suchGelethylde, propylene and
747-56_(1995); Marti et al Nat ure 375: 322-5 (1995)
butgpesys Cayenfjonal gispm ergeking ailizes ¢ 1yoalysis fppEFe wévcfaﬂlas two main

sec%?)g;9 gor‘x%ﬁtg(in é&tlgﬂ%%g {Jar@gaﬁ& 'in[g% ?5_'9% ?%g%?&n ﬁ%ésté& typically

entatssthe pl:loaya:tlan rsottéoni of theefuthave hopninitid gdxckptnfos lighkt &edstocks which

ent%tgasa%g@og‘_f‘@geré%ggéﬁ?}}lcglglnhq]ég‘gisa%lﬁafég(l&;%a b?ltm(?lre'c’t COCI:le‘[!J,(!t with hot flue
[ 7 t

gas S ﬂée Ir%tﬁélrg%@?llo by( gﬁ%géa{%%lé%ﬁga@el] Tglg B{ﬁﬁ&ﬁ‘zeﬂ feedstock and

steE)a\mlbitme isitBdn inhi®d 6&d(ih@ANY raaioht Sédtion (Wreoe it cadcking takes place The

jence 276:. 817-21 (1997)) i kew Hh a
rewﬁw Rradusth %&‘nggﬂlﬁgi% deger en@(m@ém UHRAGE| %bggﬁte ' fownstream
rr. Biol. 7 : 801-4 (1997);
prdBceg?éﬁ{ sYﬂCﬁIedt”?éa 1%“1’5369 Suppl . 124: 53-63 (1997);
[0(B3] goddomrbnmbnal sGanr craBkag syBtems2 B8vc30den( £88E)ve for cracking high-

t Devel o 1: 3163-74 (1995))
qufr«'ﬂ} ‘%ﬁﬁ&? SSUEY ritsh & 2 Chis PR i OWFEEuSERN Brakigg economics
t I a
SO&&?&?% @%g)r a&tﬁé}éﬁ%%{)%t tcl%egé'?’ ngg%syndsc?b ehf %Srzobr%lg ngl of non-limiting
exdreplge hogdes bd nealdi atghoadterivi eyifd, alsd kaoRs &Datn@splearivi pigkstill bottoms.
R R T LR T T —.
e.g@,%@%ﬁ@t@ﬁ&d rdsfy, %n&/e%ﬁé}{ %194 bcm?l'lf% 1n{s|-1§%xce%§ of 5@(5" @l(l 100° F). The
(1994) Sci encé 266, uncrot, D.
nm@-i/@%)e hisply. er@s|df tBtseIfeedZBE)ckQRQﬂdc@@OSs ccﬂ@rﬂnehe cdnvfectlon section of

et al. (1995 ture 374, 36 rm nal
Coweaamﬁﬁ QRS Aifns auratonias Slatifemagse g pigss than 50
ppinW, lor LeaDIRs HaRHFSAY SRBLEBRRatd i&ﬁlerc%ﬁ%d@l%n section downstream of
menbr ane- associ at ed through the cholesterol at its
thecpquetr wherashg Bghteecomponants letve dhlly (4898rd S dshteamally 4Ajome naphthas
- 258: Porter 5) Cell 86, 21- :
are AR il Fiids MMH}%%@B% el PRI Bifhices do ot
haveoﬁéI ﬂ@)ﬁBﬂh@}n t@%r&d%@s F@ﬁﬂee &hﬂ@lﬁ{eﬂc%sﬁbecrﬁges or many resid- or
surface, thHe Hh signal is ought to be relayed by thé
12 transmerrbrane domai n prote n Patched (Ptc) (Hooper
and Scott, Cell 59: 751-65 (1é89); Nakano et al .,
Nat ur e 341 508- 13 (1989)) and the
G—protel n- coupl ed I|ke receptor Snoot hened (Srm)
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i nhi bitor of cyclin dependent kinases. Hh signaling is
further inplicated in cancer by inducing conponents in
W0 b@IESFR pat hway (EGF, Her2) involved in prol PEEDS20006040490
as well as conponents in the PDGF (PDGFa) and VEGF
pat hways i nvol ved in angi ogenesis. Loss of function

mutations in the Ptc gene have been identified in

tlentsvvl h the bas cell .nevus.syndro (BCNS), a .
srceaﬁ%wecﬁge@é@@r SRa ety F PGNP e ﬁ%l%l%@ﬁaw non-volatile
hy&%kérb&?g Gy @RSs{ BGGRD00 PMsfunctional Ptc gene

mut at | ons "have al so been associated with a |arge
[009di c enndgmacds Bpaassidg sudiﬁ&adls tel drudeaeit bnes®E it typocadly preheated and

75. | d@_n?@%@aggemglt agqi on xclegfir m@ ?ec%a'par g?lzesdihef‘ég% %8 gsol%ernoved from the

COI(\JCQQ@H sectiBhion® Fedatb ar VagsJ hqlﬁé se&f'@to@&lagﬂ 8884 or fl@éﬁ%@%l) to separate
., Science 1 ('1996); Unden et

hea%moewdhﬁée hﬁ(ﬁocﬂﬁmﬁqm\h‘ghwr mglale hgidrqcarhons WhlchHme:rfed back to the

coptighpeition o4 jbe Tanagen AP S dcprehegrad ghdi Ryt fgked in the radiant

scd?RAAS GR! hyr6RAKI falkRe. Sithk! i@fpoanfd WRlhi2€ neiDvolatile hydrocarbon
mut ati ons have been identified in sporadic BCC tunors

renfoGiag efficainey  Mat thrse 189dess.90- ch(emea) )heaenpleakd-irming heon-volatile

S S 5 05d S0 TSR b S0 EAR Bl e tmac
creatigy %bklﬁ? ﬂ?@M@m@%@ hd @Uﬁ%%ﬂl&ﬁ%&@loﬁucfheaﬁea% ll&’lﬂarﬂo@t%ms produced

a natural al kal oid that has been shown to arrest cel
fropy such Bash@@- @icaliy must ba d:gg]@daﬁ]@mbag}rgwdmgsm_o,pportumty to enhance

h%ﬁd arrinefi believed to inhibit Smo by binding to
! AR PR Bep e sk BRrP i has been Shows (o
[0003Di bit st ek, et mihh‘ij&%%{cg@%tgdl RSBy R¥erence, discloses the use

activating protein kinase A which maintains Qi
of @11 exismel ppovmatiaacdromsior ﬂ@@tﬂlldﬁeOﬂ Eeé pid élsaléwrtbegswft%hﬁrst flash to

hese d ot her cof ound e _renains ed for .
rorh e PR b S0 StHAC Mt Bt ST ghars AgTraPaligh point between
23GEUNARYS 90F CTHEB 0 NVEITT IQV I Qe vaphe Gle @tfacliéﬂlemﬁh@??ﬂ)‘lysis furnace
invention there is provided novel hedgehog inhibitors
inthldng andethgeerarated fligrids | feond [thavkvee lash mmks age removed, stripped with

ste%%;bo yClea( 6h %} %{ﬁat%é@b%@é Snﬁlﬁigﬁ%ﬁ\ﬁ)ﬁh of which are

Mt&l Ief@(e@é\%emcﬁﬁlbwmrﬁﬁéf@r R4S ;levéld 8f non-volatile
absent, B@Hm @] S, SO2 or NR4; 9‘r |s%g%lct ed

hydrp@»%rb@mse(og Fasisls) Wbﬁ@ins&hr: iepdotocle a9 Iprehaat@érrbles@@ sl Cblnltlan steam and
walpelr,t %arﬁaﬁ )nylzecﬂlgl(%{ée % Nve ht Jori sgctD ognaarr}giat 1%/ fe%l{{)) tsﬂ‘: Ialt)our 11051111% separator to
rerd®)l nona}d{@tﬂes fal Ipylbr toadrkartisl| fonyl, al kyl sul f 'W'

al koxy, al kyl car armyl al kanoyl am ne, al kyl sul f armyl
[0(&6ky| Slol qirdnram dehicveg wta&b&ﬁw@n@emlalapmeqt@nwyelf@rnace employing an

| kyl sul f
extgmg{ Va%(?rsl r%}llld s%ﬁaﬁagm or lﬁ]%&h ficar bk n,sg )IllFé/essZa}ltj'xagg%/élvé a. conﬁguratlon and

coﬁkd‘i)@y&@hlf @EDYAn nﬁhﬁé&h%ﬂésﬂﬁ@ﬁhl@ﬁtenﬁiﬁfél@&)’t@' tBe dMfor- 11qu1d separator.
het erocycl e substituent is optionally substituted wth

U.aniPant Hal 3@@%7 ; IRGedpIRied h@rambbﬁyrefer@mcea ct@a@rﬂ@éy@l eldgpntageously
corﬁ?o&f%ﬁ%%%{ccels? to E@{mlﬁg (P Eraglp ﬁ PLY E)P}F ﬁ;d?ic%ﬂa’ons chtamed in the heavy

al ogen,
hydi@&!zirborRZedd&ohl@d agen, reﬂlydéfa(h)dydvmcﬁbd‘kyﬂlg pRBYIMSOr It @)lrdﬂxﬁélés a method to
each optionally substituted with hydroxyl, hal ogen,

magHRin: Telptvedy ANyt ratie o vapeik i Natid dagiing theafledy hy nmantaining a

e T

conddtday k@n{ﬁefr&lﬁw of the ﬂaﬂﬁ@@dﬁﬂ i€ n@int@inb& b howytkiealWhaljedtitg the amount
each al kyl al koxy, al koxycar honyl, carbanoyl

of g|flyd stipgm d@xe%mgh g Ry hydrorarbary |fffeéﬁtypk PEIgF ﬁb&gﬁcﬂ@h Thus, a
and heterocycle is optionally,substituted with
hydroxyl, hal ogen, amino, nitfo, alkyl, acyl,
al kyl sul fonyl or al koxy; R4 is H or al kyI ms 0-3; n
|s O 3; and salts and sol vat es thereof In anot her

o g, Y a1 o, . o o o o
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I n anot her aspect of the invention, there are provided

processes for preparing conpounds of the invention.
WORDAMISED DESCRI PTI ON OF THE PREFERRED ENMBODI MEXIVES2009/040490

"Acyl " means a carbonyl containing substituent

represented by the formula -C(O-Rin which Ris H,

al kyl, a carbocycle a heterocycle,

va %{lgﬁg%f; dﬁé@fpﬁh&%&? Qp@w &Mﬁ’éerf%ﬁahlyt W%teléppqwbstltuted for dilution

ste@tlnk 8 Mreqlﬁ%b REXELS RO/ :ﬂ@f ﬁfpﬂ@yﬁp@ra@&e (B3hf %ﬂl{ﬂ&gture substantially
herei n. "Acyl groups iInclude al kanoyl (e.g. acetyl

comstay, deSpitgloath ehanpgb Yhat dredfuhetce noar axpkrietcAl Kipk' 'bottem;a grom the flash
br anched. or, unbranched, , sat urat ed or, uns d (i.e.

car BT ing B o e DAL TG BF BESHBDIP GF Jad: SHAVI ng

[0008] L O AL16aHRO ﬁrs"{‘ts g@ oRbESR: thnhc% Wh?é%eé Wﬁ'hfehteé;cchwg%ﬁ located in
used as part of another term for exanple

closabptoxiraity hothe vaher-bdkig lsepmoator. ghhis @eqﬁraaﬁbn@bt lyasabeen used in the past
sat ur at ed. hydrocarbon chai n owever .al so i ncl

o fRd %fhawdg/ B Ber B scesribe Ey SRR TRAMEE PSS steam (693 to

113@kkenyo@m 18) p@ walday el B RrtedAokink RiMaR Qﬁécﬁﬁ’rhepressure steam
nmeans a -P(O R-alkyl group wherein Ris H, al

heglgr.bocycl e- al kyl or heterocycl e-al kyl . Exanples of

referred al k S includ
[()(EDSEr op]§% Pfttgl&tﬁ %%k,gﬁo hnctgm%:fflte grglng%f mfereg%cteaal%eﬂaltemam ways of
ma‘irﬁﬁﬁlm%utiéﬂor-hﬂuﬁe&ﬁ)ﬂatorzt‘efﬁgkﬁﬁir@ Ut ¥! by2vatying furnace draft, which can
di met hyl propyl, n-hexyl met hyl pentyl,
dwggzﬁdmﬁemhyb@U®yM@KmeegmmkmnBﬂﬁeptyI 2- nethylhexyl

W@ﬁg qﬁﬁykatf}?t ﬁtp bca O@Ffbiﬂ%“ﬁ%?éﬁ%@r@e@%ﬁ&ﬁé dijlpscs cooling

hqh'i%legotkdiﬁse &%ﬁnﬂgﬁbh)’VJpgr-ﬁE@iﬂ %taﬁ)ﬁ'on eﬁ}pgﬁéltus dsddr @P¥leam cracking
i sopropyl, cyclopropyl utyl, sec-butyl or

hydroparbgn feedmlbefsf@atsqxeharfgle@ﬁth lglbstqssulrt: bdﬂerébekwatgr oups
ree.or

00 ¢ OB SR B Sty (g itogippR fions containing resid
fro@(ﬁ{@llglﬁepffratsﬁ@lsa@ﬁl\éﬁ SHbsd deéEé%@d ghkiné Iﬂ'ﬁﬂ}iﬁ§ furnace, it would be

i ncl ude, but are not limted cyanonet
demrabl'edn@phlyﬂhe lllqyxglrhmtymtﬂ‘wtlon mr $Ltc§1|aoy)(wthyblfﬁ01ently recover their heat.

AR Bt ROM R esisel Bl BTy 08 iy PRy ot BB, phase materials.
e. galﬂoytbﬁfsyﬁaﬁélb%m 2Ma8P ARIM Yiked f@ﬁe@@ﬁwhé@@zqﬁﬁlmhydrocarbon fractions
nethoxynethyl, et hoxymet hyl , but ox

cora@@tmvﬁiétﬁwn the hghtﬁbfretctlwlls wlbﬁ:lomm’e@ nsﬂcesss@d@ﬂ@tmblysm furnace,
whéle ztltl Ilz'lfglrﬁ rélpgh %e%h?a& (3/ dfrfo %ﬂ%/ ﬁ%u(egrgtg_tB? 8%33} lricovg:y in the overall furnace
desigd banmoyl oxyet hyl and the |ike. The al kyl group may
al so be substituted with a carbocycl e group. Exanples
cyclobutylnethyl

SUMMARYX QF dIHn INMVINEHORY | |

[Omﬂ og@nqn% éls%egp X%%B%E%it I].Iléven (?Iﬁ % ates ttrg:]%%r? LS lfl(gr ({oyfmg liquid bottoms

fronp@ Rbaydr-liquit® ¥ arA6106K28 in %é}%& atﬁ’fgeﬁééfddelﬁlﬁdﬂéﬁddnt féb@ebck that is to be
|'s are substituted nethyls e.g. a nethyl grou

cra@b@sg twhich egmbiisashd lsléﬁectls'ulb@t |et<@l@ng@gshott Higuid

temp%g)[%l}e rta#%lgg frotnh% a&l} {8%‘%’2{3 ot oupse@U%eH’ arorn 250° C to 350° C

(4d2ydr ﬂ?(ﬁmmkmtlpﬁ @b@l%ﬁl@od’&%nof@td@édky le. g( ehag’mg a temperature ranging
tetrahydrop ra onynethyl), acet ox net
fropneGabog 1269y ﬁ?eﬁﬁ\éy IF, fot 392f IRl oveamEiony $0° €Hp dé@‘h@t@%" F to 302° F), to

plrocif‘rfl cbc%x e@%qou;ﬂ botpor Sn{g altjglte e‘%ﬁ'tl%’_‘?nqﬁﬁﬁﬁ \Aﬁle?()g’rer?] goegﬁ?qj CR(122° F to

662SF), @@5@ Azt ¢ yo 3000@1(1 558|° Ifytb 57ab kpayd pecheaed gy otabom feedstock,
het erocycl e, a carbocycl e-substituted al kyl or a
het er ocycl esubstituted al kyl; or both R groups
together forma heterocycle._@_preferred amdine is
the group -C(NH)-NH2. "Am no" “denotes prinmary (i.e
-NH 2) , secondary (i.e. -NRH) and tertiary (i.e
-NRR) an1nes mhereln R S |ndependently aIkyI a

- o o o, o o o

ottoms, ¢.g., having a
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substituted with one of the above am no-protecting
groups. "Aryl" when used al one or as part of another

WO 2008i1fE2ans a car bocyclic aronmatic group whet hBCT/U82009040490
fused having the nunber of carbon atons designated or
i f no nunber is designated, up to 14 carbon atons.
Aryl groups |nclude phenyl, naphthyl, biphenyl,

e LSRN 5 PSR 1, A0 LNEH G, (384 om0 o
20@dC (T%”l F td 332‘{ S)g%ﬁli ki dln‘éctﬁl ﬁrlEés@ Yl REHGNBowE "ﬁ?&ka@ﬂﬂydrocarbon
be phenyl ubsti f ut ed eny or substituted aryl

feedsmdt ¢S aacpimewiongﬁeow orletaofyh pgrcdylsps £1uhs¢e| d:ctmlemsmg taha convection
our .or five

ne, two, -4 .
Se“glﬁﬁélﬁ?”tnﬁé‘hte§5tcﬂﬁl8§8ﬁ%cﬂﬂ’il é8¥ ravﬁaglén’ssﬁét&‘?nf | éfa’ CBF %’Fﬁ“mg of the
prah@h 0@ 8PdrobarbSh fecBStoct )o th@%8hPYion @Eﬁfoﬁqm%gréﬁﬁﬁlg ¥dditional heating

cyano, "nitro, alkyl (for exanple G -Ce kyl'), al koxy
and fsobseemmtwkmg o ‘d}lekf@g@s)qckbe]ﬁ]zq/ Icgodyhydrgmammlyfeedstock can typlcally

co B SEN PSR S ARV L LSS B8 ot i bt

carf Bt AR a 1iRhiAtRALAH sBRhAUTRLNYdient tHehif ddARMOEL B ster to a cooler
al kyl sul fonyl am no, aryl sul fonyl am no,

strépan @siog yaol mﬂg@ntﬂmnyemhamgﬁr Setibriyc yhel tetm "aegll hydoecarbon feedstock”

h
corp R Bty P ERE Py g Bn AT ATk b ek to accept heat
traf@Yréd frbir Dhdier SHOSH bk @ iMikdat ﬁea‘% 'e%ﬂaﬁgetg '1"9%1@211?55 the ternperature
t hose denot ed above. Exanples of the term "substituted

dlffﬂﬁgwwbetwqq:mthmb@t lispid bettomag and; the p@(d hydragarhondecdstock can be at least

zsﬁbg??nﬁfp heg teag) 1§ﬁ@gigg}$ﬁﬁg iﬁ 3?@@”@%‘{%%

[004.2P- d'Iﬁhb&faﬂpQﬁ{‘b\bhlm@i}tSAf thel ﬁhb&@ o8y Invention further comprises: iii)
3-chl or ophenyl , 3- bronnpheny , 4-Dbronophenyl ,

1nt3)d401(11g bdlbmp [s@(a,yj to 31.1@ hirghreateq - hydrqcmrbcph éq:gdlstock and, optionally, iv)

1nt1&§)dt1&131}g N g I%lHV}Q d[a Iﬂ(lﬁ,l Brebaag%d E}é&nécarh% ?eggyBﬁl% n ; Pe introduced liquid
dllﬁeﬂ?y@b%]gﬁ ReMPHsing whtd# EIBOYMRERIN a filndBon of the extent to which the

r ot écte dr oxy derivatives thereof and the |ike

hydrppz;rbpm &W;;tog}f @L;pjel@gtqd aheantreducad hignidgphventygan be substltuted for the

a en I rou
G BRBR R SrRF e B RV AN h Ry e i the
vapordiquet @ﬁlﬁi’drp e By bmbddifRhhyt tRBBRYekss, the hydrocarbon feedstock can vary
4- (i so-propyl)phenyl, 4-ethyl phenyl,
frogw ﬁa\@q}roﬁ)ydgtmké Wﬂecmqidfrpmehq:awecru@e mjn@do ptmospheric resid, to lighter

fee%st&gkds ezé?]oxyp %lgt]e de m?snandx mlg(?ur Se %fz cyrpc(i)ex ?/1%)?,]enyqndensate

[0@A3et haxyndthd! as@@&to rtmrq;tr&)éht) hﬁvreﬁﬁd)myla&b ey ,process for cracking a
3- et hoxyphenyl - (1 sopropoxy) phenyl,

hydrogarbeny f@s@%)fdﬁ Bny pyrogasm ﬁum@ye SOMBEiSIBY Fhlsasiyane gaavackien section and

a r%dllérg[rs (‘g’[%(o;lp Lhe rPrPéesk férﬁﬁ ? g% t(e% nPrBS c)ﬂ}(%ljl %Eeny?a h}/&rocarbon feedstock,

for’SfUﬁtHer‘heaﬁﬁ?g M&diﬁ@ﬂydn, zone SSUdRAY bth{ot limited to an upper convection zone;
nyl or (protected

(hydr oxynet hyl ) phe
(b)hwlégyth@ﬂiﬁ eﬁ%ﬁ Exdrogqg‘@qp decdstock rwitle dilation steam and, optionally, a
d11ut¥0q{ ﬁ(zl(l}/lge % ylw)apé?ew % H%I e} %ﬁ%ul%l SQIQXI%U ég?ﬁ%g%tlég Rllg%ﬂ& ure $tream in a

am none enyl or
y

Va@jﬂli’qﬁfdéidpyl}a)dihelfo’t’m ElaC\fapaﬁpE?asé and ny aeiqod phake I’Q&j reﬁfoving the vapor
prot ected am nonet hyl ) phenyl; or a nono-

ph@ﬁe?& pyashengdl and thenlinedi ey pheieyipms feemahe vapor- liquid separator (©)
o AL SR STEL B8P DUREr St iy s

ex@faﬁgﬁpﬁllthhaSﬂE)ldrh@'dﬁdd:bﬂfohtbeﬁTstcﬁ:k ao @rdimﬂe‘ &rlemst a podtion of the preheated
3-neth 4- hydr oxypheny|
hy(éqqp @n Lfeqqiss‘r@p]é,xé‘bﬁ }ng the ﬁ@p%pk)l,a‘sg 15 rta%ﬁch@tﬁyqectlon of a pyrolysis
4- et hyl - 2- hydr oxyphenyl , 3- hyg[oxy 4- nitrophenyl,
2-hydroxy-4-ch|oropheny|, and 'the like, as well as
trisubstituted phenyl groups where the substituents
are dlfferent for exanple

. I T 1 Y I Y e ~
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cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl
groups and nore preferred are cycl opropyl and
wewbokiexy|l and nost preferred is cycl ohexyl. RBEUS008040490
unsat urated carbocycles are aromatic e.g. aryl groups
as previously defined, t he nost preferred being
phenyl The terns substltuted car bocycl yl"

"substituted bocycl e". and " subst ted carboc
eSO PTeRe - S BUSH GomPrisaE sy ﬁ%é@gwy&eng Rflfedproduct from
ﬂkegﬁ§&hgg&?g$9gok@gssane substltuents as the
substituted al kyl"™ group. "Carboxy-protecting group"
[O(HS] us€ed dne rembndnmfne Dﬁthl&)asrpnei adfthd imecesing thedeixitwa sirvams is heated in
t.he carbox lic aCld onmon| npl oyed .to
on GRS FORYeGHER FOnerREIog 47 oSO B0 Vg BRI A goparator.
[0018RCT I1BNFoAE eﬁ@Bﬁl'nfe?it Qf'”éh@gsp%th e @éﬂ)@? bharal hgz{tg&'ﬁ)(?an additional
on the conpound. Exanpl es of such carboxylic acid
compreoti@ctamepryr ou@sckingl| ude 4- ni trobenzyl ,

[O(ﬁ%ﬁ: E@X%iﬁgnz ’er gﬁlgo%'n{éﬁ n ttﬁgi%é‘lf{zﬁlilé gf least one convection zone
co ngf‘lse@ ttﬁﬂ)é@nﬁlﬂegte&%bﬁnggpem anet hyl benzyl, 3, 4-

hyl enedi oxybenzyl , “benzhydryl ,
[004,74' - dinngt horthioe eafhp dinydnf of tRis' a,specd, of the invention, the process further

coql[e)ltagﬁ? rg&e?l&iﬁ{%p %ﬁ%%]ﬁ a k%/ Drisig) gICEn a%rorn k%:lfgc\ﬁng? rpI‘iOI‘ to recovering
cradkdEfBaxt rityl, 4,4, 4" -trlnethoxytrltyl,

2-pheny|p}op-2-yl, trinethylsilyl,
[0&18but yindstiietybty hmthgrl smpdremanty bf tlAs 2spedtr ihehprocesst fuyther comprises

recgfettgg %( ta(g | 1H§E}Eﬁ&e %{iﬁ&b@/ tM}tlojnétt?] )}}e vapor-liquid separator.

[Oﬂlbfl Ue[ﬁec%ﬁﬂ'ﬂafnoélﬂ)&flﬂ%hts df- tﬁistefsﬁg@rb?yth§ ké‘s@ﬁ{ylln%rﬁ%ln the process can
, cinnanyl, I-(trinmethylsilylnmethyl)prop-Ien:

furghey Icprnansj: atilbest mm eff (le)sheafl' fh@hgr@ng h}ghcpﬁressure boiler feed water with hot

car boxy- protectin not cr tlc
1 G, Tl PR PGk o0 S TBRARYIGR il P bpUTiged aters () heat
exdHABgiag Qﬁilhﬁbﬁ) @te% ﬁ%ﬁ@ﬂfﬂ@%asﬁﬁ@édn@@&ﬁﬂl e % PRIvide heated dilution
positions of the nol ecule and can be renpoved at the
Stea@p Kio mptlanaélm@idmg vigsupolcatdi E/latﬁptto e hewged dﬂa‘m(mjgﬁarof providing a
partic ortagt not

no|
CO%IE‘EJUB%?I?@C Ldlg)aq-d[gi B,hg'iltgtg fiﬂldm %%alﬂl gn%p%qqa ﬁeésuperheater water to the
mikied 8RRAI b ®); k(mfeat RUERLIARS shckkbatin Iﬁ%@'b@éhﬁ'@ steaml\lﬁ@thot flue gas

or reductive conditions enploying highly activated
in metevehijelr izdes tgupiovils mamdl—ldupe(rlmcdd highs hressmovs¢am; (m) adding
conditions are also to be avoided, when renov .
oGRS SRUECR A Dot TRy By T e CUTAh g BFifssa stream of
supbrifauisiash bRlsqie htelmedt @6duREd Edifepatiitcl EndGl) et &J’cﬁzﬁ{ghﬂ'ggthe stream
oups are the alkyl (e.g. methyl, ethyI t - but X
of gﬁ) yith hpefiuy gasdnd qenmédtion txenﬁzyal prgwda psperBramdl kigh pressure steam at
X ct n ro u n the ce | ospor.i,.o o
terfEER AL R B P8 ML S BB By S BN Froe € ro0° ),
ty a0l S gidg CRER0XY7°0C OldP5E32best {I_8190€'F $o 1650¢ bgr maﬁﬂ@b@ purposes,
of these groups are found in G eene and P.
tenm@;ure% 1ot mlfmest@mdpéoqma@dg)aﬁp@le@ym hemegsuredzmtdthe appropriate

hn
ml%th%\fp %&t §;f V%: %EE. Sexgﬁ%ng’eﬁ}l%%ng Cftr? lécolb theg allrﬁ réfeé %r taken, unless
otHeheRE gédcyibed.d - G W MOmie, Ed., Plenum Press, New

York, N.Y., 1973, Chapter 5, and T. W Gr eene,
[0028} ot dotdny emtzwbwet ph tlme gafmct: ofyhm Hesntson, the hiquidy bastpms from the

Vaporcibqt Ceegarlél?lgn 61%g(aratu§ range fro %r 25(613 grogj%?y C $4§§ F&8 Byoo F), the cooled

hqﬁluktﬁitﬂohistxeﬂge/\frbﬁ qUYeC @b 2bhe ca{qure FCt@f.‘J@OX)F) pihe idcaﬂ)on feedstock
groups. "Guani di ne" neans the group - NH-C(NH)
wherein Ris H alkyl, a carbocycle, a heterocycle a
carbocycle-substituted al kyl, cor a
het er ocycl e-substi tut ed aIkyI. A particul ar guani di ne
group is -NH-C(NH) NH2. Fbterocyclic gr oup”
heterocycllc heterocycle heterocyclyl _or

o, o o o o o o o o o e - o
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2-yl and benzi m dazol -2-yl. Preferred 6-nenbered

het erocycl es contain one to three nitrogen atons and
W@pivasKEard y a sul fur or oxygen atom for exanpP@I/US2009/040490

pyridyl, such as pyrid-2-yl, pyrid-3-yl, and

pyrid-4-yl; pyrimdyl, preferably pyrimd-2-yl and

pyrimd- 4- yI tr|a2|nyl preferably 1,3, 4-

triazin-2- 4- pyrlda2|
fanﬁat PM@" 569 ag ﬁ5§ §| to?@.%g FM@Zthﬁtnre e%tﬁe%mcatbﬁe feedstock
raﬂ&Qﬁb&eﬁ)"@Q TP Cdﬁéilmﬁtd\!‘s@'fqes and the pyridyl,
pyrimd-2-yl, pyrimd-4-yl, pyridazinyl and the
[0G21B, 4- Ihranamenemchﬂm@nt)odpth;s @pectafphe fryentéuh, grcodipution liquid used to

Substituents for optjonally substituted hefeyrocycles,
orghdig GRS SR PRAOof ritiesd Rt BoCHROGE dhe iRt © which the
hy&%§&§g§ﬁ%ﬂ§§&§§%ﬂﬂ§@@&€ can be found in W Druckhei ner

U S. Patent No. 4,278,793. "Heteroaryl" al one
[MHﬂﬁ wﬂemuugm@ﬂaseamndm&myofﬁnaaqnmpbéﬂwgnumposumhcHMlethdis

h erparal kyl group, refers t
sl gir o s o gy REFiG  meinib bygatialy constant
ten?ﬂe‘i’atﬁreqﬁ§ﬁe?\5£5§-ﬁ qUQESuratbr | €ast one ring is a 5-, 6-

or 7-menb ring contalnlng fromone to four
[0G28{ er dat mtsam)elheecctmlabdﬁmemn oh ehlg reopgrt mft thogiamentaxy g hydrocarbon

nd sul f referabl at least one hetero
RecoE Gerte et ia s THREHABGEIE G een B PTOR Syt 1o, From heavier
fee'dﬁ‘t%bl%kdt%%ghfertf&%st@ﬁ@ Fot hl%@etﬁ‘ﬁ)ﬁrﬁégé/s LS ﬁ¥a%J1érCfe&st}éE§ comprise higher
where any of the above heteroaryl rings are fused to a
botliegAeaveons fgn |Hdtarfoadsjdcks.i Heavhgrclecdritoako gen h@rsebacyagetﬁor example,

frolgflg%:ag&schrg eZroﬂé%t%}é?p}%{rlgﬁgsrlag%gpgg%{er fjﬁﬁi\é\d[oﬁ% can %e selected, for
exasﬂlnétﬂr&ml%ﬁtep Emae %Hpéﬁd m&a@t ogé@u@aﬂ aﬁ‘dn e&aréntbye the
term "het eroaryl"’ hienyl, furyl, imdazolyl
[()Wi az dlnySItl I alnhthaz @spjzbt thespremamyleg{tllqn hedesatbyan, apparatus for cracking a
tri azoog thia oxadi azol

prethgfi‘tP‘zi%fi‘éFérb% ifedsioxls o JIPYH %%tf ?ﬁl‘ﬁ?‘lcﬁ SAMPIGYAG ﬁi"f‘ convection section

haH¥§ hilicf¥ lone BYAVRE{i S ioneﬁa’rfd E;%Zﬂaﬂ‘i}iht seENrﬁ%ﬁé’%paratus comprising: (1) an
oxazi nyl, triazinyl i adi’azi nyl , oxad|a2|ny

inlefi fohireceiiviyg praime@mdtiwdgdcarbon é@wswzkh@) a c@tvcetzqnnx;dne for heating the

zin oxatria 'n i thiadi.az
prf G B oREPOn GRASFS P Mg oncy B SF Sy pigyp: or steam and
wat@! fRaR! &{altedShpdrawrb&a;éeaytbclarﬂ& O landlixtu@SstvBint (8 a vapor-liquid
benzo-fused detivatives, for exanpl e benzoxazoly
semeatqrofwdnqh canblaenmt:ﬁmaht_oothy Ipyrddesis Girhaced quztcﬂayng the mixture stream to

zotrlaz 1ni azol y and N . A ..
forBEDEF ety B Fauty Bty e braPbdigher Prerigipg,an overhead
outlet3fdr Néud&@htial R Yémovingd GRE h@paﬂ?hm@ ds DvBBELY land a liquid outlet for
3-thiazol -2-yl, 4-(carboxynet 5- net hyl -

SubS@ntlhﬂjaZ@nO\zng/ Ith%bqnld mhg%ﬂ 88, h¢at621 ttqlimSafIDlalztbP -VEp(yﬂl-llquld separator;

tm
) R Rrned; Gl
botorfly 5{7 Cﬁiﬂrel:t, I?Baﬂeiohaﬁ?geo borﬁpﬁi&lmg an inlet for receiving heated bottoms from the

2-carboxy-4-nmethyl -1,3,4-triazol -5-yl sodiumsalt,

serRratel; g@y@yﬂqt_fﬁém pira[wu;g g0qled hotgmsg .ap|1nlet for receiving cool hydrocarbon
feefstgclg)ag 5 %e%t ex%ilanglg I%e(ﬁul%xt%d[hg ﬁgat excl¥anger aﬁ‘d:taplyolutlet for withdrawing

1 azo

profe4tby ﬂ*y@r)éyﬂﬁblh%e)istbcla (6 oXiadifez@ikecbiny lat least a portion of the withdrawn
|, 2, 4-oxadi azol -5-yl, |, 3,4-thiadiazol - yl,
pre@eatﬁqi gydrocgban fqeld&tgplggoothe 51119’; for receiving preheated hydrocarbon feedstock;

ancg (9 tpay g1 %):ttu#] %%r g%zag]k%g ﬁ%oﬂea%g vapor h s€ éo produce an effluent
corhpﬁﬁhﬁlyleﬁnb.l-l- tetrazol -5-yl,
I-(I-(dinethylanino)eth-z-yl)-lFLtetrazoI-S-yI, 1-
(carboxynethyl)-1 Htetrazol -5-yl,
I-(carboxynethyl)-lFLtetrazo[BQ-yl sodiumsalt, 1-
(et hyl sul fonic acid)-lHtetrazol -5-yl,
1- (et hyl sul fonic acid)-lk#tetrazoI-S-yI sodi um sal t,
2 nethyl-lkktetrazol 5-yl, 1,2,3-triazol -5-yl,

~ O~ 1 o

yry?ys}/s f'urnace fgr coohngcﬁle Vaﬁ/or-’hquld separator
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TBDPS) groups. Further exanples of these groups are

found in T. W Geene and P. G M Wits, "Protective
w@R@aps17rn Organi ¢ Synthesis”, 2nd ed., John VWCBYS209/040490

Sons, Inc., New York, NY, 1991, chapters 2-3; E

Hasl am "Protective Goups in Oganic Chemstry", J .

G W MOme, Ed PIenun1Press, New Yor k, NY, 1973,

pt 5, and T. W e, "Prot i.ve Goups i
[00%% i CS?ﬁth‘éﬁl?Qéhme@6 Fo R chbﬂfg&sdﬂ%enﬂ%v&%?&wmw can further
coﬂi §§e afr &5t BhENOFP r(%t & CloRdedivdr e forreﬁe%ﬁﬁg Re AnNUAE V¥am; (9) a
oup substituted one of the above
compdnmxyem:r ﬁjrdmainng tl@r mqn]sead 'tBhaowiE e eulidacal vYapor phase; (10) a quench

ept bIe alt | ude bot.h acid.and base addition
oxifigd. forp o, CQRHIPARP A RdUlk Afpcovety train for
rec%@éﬁng I'ig%ft %[e?m% ?rohf‘t‘ﬂ% et &d%ﬁs?ﬁ]g S8 n the
bi ol ogical effectiveness and properties of the free
[0026% es lara onttiodiment f tios adpicol aghe alvieytiar, tiot dtdeast ewe convection zone
undesi r bIe ani ¢ aci ds such as

COW%?%@E 81| 0@%‘8‘1‘@"0 Frotﬂia%ﬁ'? ‘acid, sulfuric acid,

[()(f2'7’<r ' Clnas(ﬁ'lldoth&a&ggéﬂlﬁleﬁ‘t@'cq thﬁ%ﬁ% ey tﬁe ?rﬁ‘eqtlérp dpd Iaﬁpalratus further
and or gani ¢ aci ds may be selected fro

compmp:ﬂsaamlcqst onelodal iZprahéat ,cxenamgart far, pra]n@hn@ﬂagh pressure boiler feed

Wa%?tdglﬁ}oggé ed%asglaéﬁc%x | c[f tfﬂn rﬁ%g‘g éﬂi %labfv‘f Icérte cat %{ﬁﬁléh pressure boiler feed

waFHrO(HB?Q hGatR%EIhng&H 166 ﬁ&dtﬁngﬁMQOn Qﬂe%%{ﬁh&ﬂlﬁ gaL €4 béavection zone
aci d, pyruvic acid, oxalic acid, malic acid, maleic
to pivetie hfatedrrbhmoacstedm, ¢ Lcamninéet doii @ddlrigjdﬂup@haaictdwater to the heated

aiegtesgt (v e S A PRPE Ao esh PG PR f stream of (3
(165' A EC f(ﬁfcé&ﬁln%@%leﬂféa@? 'vgaterefgjﬁfé' ﬁnﬁﬁfedstream of (3); (17) a heat

phenyl acetic acid, nmethanesul fonic acid
exgdiahgerefoulstparhentiag ihdgh pPelS@iT@I stvesuivitbriiot flacigds in a convection zone to

salic ic a d.the Ii " Phar mac i call
e gt R B o isarees ([ IPJag! [draunlderysgheater water
to fROREdtOP rsﬁﬁé?hé‘at&ﬁﬁ%% ﬁ%@ﬁr@%teﬁﬂldtdi BrovixRl ﬁss‘%ﬂeh‘lm of superheated high
I|th|um amonli um cal Clum magnesium 1ron, ZInC
presgpp etcammed ngdured ésmpgratnicnand k) tashcaheikchivegdr ifeeheating the mixture of
Particu eferred are t anmoni u tas .
e ishiith iod pli bR RGeS tif SaTPeretlt s Thdift fuc gas in a
cofvicefidP E@ﬂid’fﬁﬁﬁf&vidéaidp)érlﬁﬁt%@ pigbhbRsQird afiam BONt&Xp&ature suitable for
bases includes salts of primary, secondary, and
eXthé‘Holaaheﬁld%rm nes, substituted am nes including

ﬁ am nes, cyclic am nes
such as isopropyl am ne,

[0(12|8Lm3t1'hé| BIGURE fﬂl‘u@ﬂiaﬁé’ﬂ @rﬂcﬁ@mat-ﬂ_dzﬁowt iaPra@P Y%k and BQerall process and
anol am ne, 2- diethyl am noet hanol, trinetham ne,
apl@hr@tys:um%w;dlam wigh thl@;pgmet ing¢rdioni ne, hi sti di ne,

| i ne, betaine,
D—@ﬁ frt c‘,]ﬁﬁye]:ll%h?gl ucam ne,

[0¢290brTHY ﬁ@sexﬁqmdﬁe@n RbAGES &h REficiBHtPeX C?} df Fﬂ[%atlng the liquid bottoms
N- et hyl pi peri di ne, polyam ne resins and the lik

ﬁfopm1 tvam’rlmulcysq@ﬂ@ﬂen repRraganhieh asnssentited WatéleeshW@carbon pyrolysis
am ne,. et han

reatc olr Hf’é%“ﬁﬁo sﬁeam aragklgtg 2#&1}@ ng?ﬁtlr?g pr%ﬁg?s ?r?gcwg aernoval and recovery of
hegratdritRe bottdtho §tpé31|rrn 8y @rchH¥B@mS a WP RHORMBHY fich te Ak rddctor. The

i s independently H, alkyl, carbocycle, heterocycle,
hy@rawb@yd}ywwyl remtomé@rerf@@y@q)owedym theaiprasenf] givention comprises a

corpvig?%? h' n%oﬁ @ngpaﬁ é?asg )o(ae C n\%ht%zr%?(mgeat@i% (alra@aﬁltf sectlot} . For present

PufPReRs a- coﬁQeéiroN( RrZonvaed &k me@@md Risi thal peleipevdant |ﬁyrnbl;e wherein a
al kyl , carbocycle, heterocycle, carbocycl oal kyl or

het er ocycl oal kyl . Particul ar sul famoyl groups are

al kyl sul fanoyl, for exanple r_’rgt_hyl sul fanoyl (-Sq
2-NHwe) ; aryl sul fanoyl, for exanple phenyl sul fanoyl ;
aral kyl sul fanoyl, for exanple benzyl sul f amoyl .

"Sul fi nyI " nmeans a SO R group vvher e| n R | s al kyl ,

o, o
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wherein A, X, Y, R, R2, and R 3 are as defined
herein. Ais a carbocycle or heterocycle ring

weawststrsi ed with O to 3 (e.g. n is 0-3) R groRgEUS2009/040490
sel ected fromthe group consisting of hal ogen,
hydroxyl, al kyl, acyl or al koxy each optionally
substituted wi t h hydroxyl, hal ogen, am no, nitro,

feegl %lﬁ lsngﬁ ted 'b\gl k%%%:tjl!ofg ptl%ogiggg ﬁ%ﬂl@&t g?%ﬂ@pxﬁ a&nig(e:uolfahot flue gas

frofe iR A y{ sectl@n Qﬁ@aks‘&?&ﬁﬁav@t@g&& 'Lf@ﬁﬁucﬁ‘ng §u1%§ttek Oétgtl h%ank of metal
substituted benzene hi ophene, thiazole, dazol

tutpyr 1ot epnicabik ydctipy tympéaly cpvymprdﬁm(-me WDQE(IjOﬁV@]’ElOH zones cach zone

N-al kyl yrazal e. articul ar .enbodi nent, A i

napippgionldeb i on R bp oS Maghas; Ay conggetihpgsection can

ty;ftdal a%onﬁﬁls@%e% ﬂﬁ@l%rl?éaﬂn%'lzzaoh& G v&%lloﬁs ﬁ\nfﬁeh\é@t%§ bhdRlthough the
or alkyl; Z2 is CH, N, R2 hal ogen,

laﬂl@y d&rmlxtyteduladdny [n, tha@yﬁtsemrlnaﬁtﬂtmnwledcprebmts fmé@,tbgk in a heat exchanger

utll:\;FlR%l eatga&ott &gﬂ% %lr\?a)éﬁgl ilqlbl E%G%arﬁﬁﬁﬁ oogveig'tloh zone is typically

assBBlaRAERith ANPEQRY tubcabadik! for 8EYdtin@ hed! KRRYNKACH an embodiment of the
optionally substituted with hydroxyl, halogen, am no,

1nw¢nt1¢m anallntwtlal carexkerna | epbs i fid rwpar@tlor ad. goﬂysh drveh pr vessel, can be
ticul.ar enbodi

intggpind BerReB PRECHE P ar e sterpclidnectigh B Rlso inglyde separate
co&fecfl&{ PoHed wichWRE 8her széfeaht% eSg aﬁéillezgeédswﬁ'e’f @treaﬂﬂ etk

anot her enbodi nent, Ais ring of fornula
[00#9&r eifror Ziregest @nans;bszgnlcs @hlerwweedewttbexb h:en@tlomsn e.g., temperatures,

anot errbod
of g Bihs ST & Sy rpstriy Sfamn b3 is T e tnfet g e zgpe in which
theargi’@ doammtwhifs chdithRs FbinDtredted Sl areAdp0hIey RlclsuR& atl the outlet of
. In enbodinent, Ais the ri ng of fornula Al wher ei n
theRaneiig wimlhsbley armtreated. hdhe dedscachemger uskdite coblethe ihat ligaid bottoms

e B8 TR B M oL e TR S hec Bt wound
exé}ﬁﬁ%@,q Arfiil orhsiaeRipd%xbMhebe absent, i.e. nis 0. In
anoft her enbodinent, n is fand R is d . In another
(00344 t | CTheapresanb daNemtion isused inhibe rSteﬁgl @ﬁclflog wiihadmgarbpp feedstocks,
wher.e

esrCigfis 199 T pcebar*reBaf g, Ob . HRET M Rne e i it bhfling point of
at teagtslao Ci(pan°ah). froegpikadshotkWRSI&IIR c8htairSnod-volailk f@oMp@mhs

A . In another enmbodinent, Ais aring o
(0F s Asohdeei Ton-vslagic PompesiegH, (dr. wsidshiatsphamdipction of the
hy?r%%aﬁ%ﬂt geedAyvbth %Egmn%gyoh%lbpaormeﬁ o%%l QtCAg\é /&%@eas measured by
ASAM D-BB 529 a2 D-2RY. ATHISIIﬁV@ltlBﬁth’drﬁy ey werbagihnyitvotatilss having a
the ring of formula Ala. In another enbodinent Ais

nomjyeal hOﬁglgopolﬁlb raraya 7A0b .C (MR oF herThenboidingreneintadisiibution of the
hy rﬁgarg)on gee 1s asurlac? bQ?ﬁs (%hror%gt%tgﬂa%[l Iﬁnbl?aglon E‘k@ aISso measured by

or nu r
AdThe mlmgwt% droDNHF . Albn-vdlatilad atdhede @(Sﬁéoﬁte@’@ﬂ@brsAWIﬁch are large,
the ring of formula Ada X is alkylene, NR4C(O,
conRagbE) mopjealeofirt \egpdgnse NRﬂ@cyapNR@g@zh CINFRTY QkNHmder the operating
con Cr:{sse)ncwt%&)}_rltl\l ’pre%& lp'l\rloRciA'e’ss 0 fiPQ Ventl NnRA'Pq o)

a ar ar enbodi nent X
[0033] NRAG(al Wyt €ldadbonh rfEecﬁfbcﬁ@ktﬂl&(ﬂ tonifs'égﬁ)r RefaeeackihGn Ahe present
Ri . In another enbodinment, X is NAC(S), which
mwe@tim 2 eomBamydelctadk fge et sweamlary goyR Hekidig stepm cracked gas
oﬂff@s?t&u%e rad@ Srgé ”E&t b11§< héc'at E*‘F‘é)ci ?elt\"_fg%g t gsre gf( sda% %?s%%ne coker
naptﬁhd\lFM%S)cNtdkw ln@bhtm t &t&ﬂﬁ&aﬂl@r fracleedt phthag dytiodkealste, reformate,
between ring A .and R . In another enbodinent Xis
rafﬁu{t@e qu:ﬁqn)t@(t@) Fitscber-fgrom;th é]@gﬁisw Hischewd mp@glg) gseyr g@}pgal gasoline,
pending therefrom Y is absen CHM4, O S SO S or
NR4 wherein R4 is as defined Rérein. In a particul ar
enbodinment Y is CHR4A. In a particular enbodinment Y is
NR4 In a partlcular enbodlrrent Y is O In a

Y T .
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al kyl sul famoyl (i.e. -SC*NR-al kyl wherein Ris H or

al kyl), al kylsulfonamde (i.e. -NR-Sg 2-al kyl wherein
weR2009/15170F al kyl ), a carbocycl e or a het er ocycP&/US2009/040490

wherei n said am no, alkyl, acyl, alkylsulfonyl,

al kyl sul fnyl , al koxy, al kyl carbanoyl, al kanoyl am ne,

al kyl sul f anoyl , alkylsulfonanide carbocycl e and

disgﬁ%itggsi% g:ngaé bS éﬁu Eiltl’nOé etﬁljalc,)é]}]?elsltl rsgtko)lsg]té,lr %%5:1?}1% }\élwp%sttlll streams

1nclﬂﬁfu?g ‘BGM&&@ H&t bé)lﬁné’ Qﬁﬁg%nﬁiﬂthas %bbgﬁé BHt &qld&ﬁsta s, heavy non-virgin
hydroxyl, am no, hal ogen, hal oal ky koxy of
hydroygdrbon ﬂtr@n}mafmmaaﬁmfrleenmmmegﬂs dils, h@vargas ptl; oapdithaycontaminated
8%#tUted ?{¥7 ordhet roaryl .. .In a(gartlcular d d
Wil & it PERAl 1% LY ppidue admixtures,
hy&rogéﬁ?resfdﬂe %ﬂﬁﬁﬂﬁfesp@r'E/iré%iHu@rad%ﬁ?t‘&?’és”ﬁ%htﬁ/re‘sﬁlu@rédrmxtures and gas
lonally su bst it ut ed pyridine group. In a particular
oﬂécm«buh aupnktuRis, argl mixtdres thete@fHa, |i b, Hc, Hd, He, Hf,

Hh, Hi, H, Ilk, IJl, Hn Hnh or Ha: Ha Hb I'e. .
o, il L1 9 TPy R R OPHATIEN & asPyo w;glmace which
utll’i&b%rae‘iiafboBYl iR s'é'parﬁ!olf,)ﬁ't hasaﬁééln fofind BERABMGH G1aPk aéfurnace configuration

het erocycl e wherein said al kyl, acyl, carbocycle and
anhapeirolc yyitan dhet et mapghinotiwl Hesirsd bistat ttemperatwirg ho 1thg vapor-liquid

SCIBEEPL B i S WSS R0 SsbhS) Aowaifie whirea variable
quéuﬂﬁlf" BERABREbLY ﬂ?ﬂdj rﬁ?éﬁélrabbhada% e, suBdfitied SRAMAN! stcam as needed to
di no, guani di no, carbonyl, nitro, cyano, acyl,

keeaj mﬂvaphlahq)laﬂl@;zpara@u t¢ropryhtures corfstapt, , deapikobopd caklygqs keixpgrienced by
car banoyl, acyl am no, sul fanoyl, sulfonam de, a
Pﬁﬁ%ycle or a heterocycle; wherein said am no,
di nyr Ry lerudcils: OISMMO%WGJHC I%S‘l'dﬁ ”1'!('13 uﬁlakl?xd/osned to operate the
aI yl thio, carbanog | am no, f amoyl
vapaurt fquidhsapaestorcd tho r)gbbsé pasmiblh é@repmb;acd B @dbstol madmize e quantity

of ﬂi}dtegg(sllp %§$c%§§r;§ﬁ l%o gléer Wt h‘t sgcil %ﬁ}g?ﬁ%l@ ySés‘y b{ﬂnace for cracking to

lighd depys. %M'targéﬁhﬁlﬁé%{uressgﬂnfeﬁl@ falPBOSRBA BAG°EC and 500° C (752° F and
car bocycl e or heterocycle that is optionally

938 Ubs t Theuwpgr Wintithis ﬁy}@iﬁ@kiystet by a]neb@n@yt of tharmya eyackingmangofouling in the

oveérg cpﬁglﬁs f?%rﬂlqﬁ?n\;%pdr ébqy ci’/ sé&aa{:aé?rb Séy tFlgp%rla{uges of 460° C (860° F). For
lightef @iy cd €, Iidhtdd Bt @ﬂud abr emRREisTentcriRe 101l @a8hcondensate, the
instance i s independently hydroxyl, hal ogen, am no,

com@mg@mm of rmpnw@latléq/gﬁ@rocgbyms irp [they Bepagaiorf bq@qms 11qu1d may reach a

max r&%nf);‘ufgor%? to t%F lg%aré{ ftlgﬁ%)yll‘aturglref( Z% % é/ 1rrﬁsa(1]1§ upgé(r limit. In such
1ns€a@16@3 Gy 64 @ezﬁfabfb ftﬁbﬁér@fé}’ﬁﬂe EsepaYaRS &t M W& ®RfipBAture to maintain an
aIkyI car bonyl, acy sul fonyl, al kyl sul fonyl,

adeguiig] CB@mﬁﬁYrWlld qual lmefyhe mmwt@rabqé@quuuw Rugholpmaatafises depend on
kbR TP R LS FBra PR R B s o me

F).am no, halogen hydroxyl carbonyl or a carbocycle or
het erocycle that is optlonally substltuted W th
(00394 ox@he liqad h@ttorhw@@@hfrornahmm@whqu@ S@yfllfatoé liskepejedaprior to being
c dj S
sen%%g storE}%el O%S tgn g’g % 8 \Ivv%sﬁggg% i 81 1 t* il u%t lgast CEI%D/ Fursij gt.ag. & Of cooling can

be ﬁﬁil&‘ﬂd in tathichd dxohmiyet ﬁ)ﬁromﬁhﬁ&b tityd ‘aipbflﬁljﬁti@ylbarator.
i peridi nyl met hyl, norpholinomet hyl ) )
(06T oroFisnbY HeielbyAcy o HaSogainy 148 0¢P wiighle far ks the present

inv(aegté(?dy llb??%%o%%%xtur%%rflg%gxll an(i%hgd & r@Ft%lr ! ‘aﬁﬁ&{%,oa{}%é' can be operated in

er oc
a dyniveéroplly pitybee @pematién Yon, a NVld@ atambw @Ef@dstﬁck%coﬁtalmng non-volatile
| H1,2,4-triazole); alkylamno (e.g. i-butylam no,

hydrerarheasmi HOWCKHd it 0petaHgn Aniost eﬁﬁ@tqﬁmhén j9GeRs Fredstocks require a
di met hyl am noet hyl am no, nor pRol i noet hyl am no,
nmor phol i nopr opyl am no, pyrrolidin-2-one-substituted
propyl am no, i m dazol e-ethyl am no,
I m dazol e-propyl am no); arylamno (e.g. phenyl am no);
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Ha2 1 Ha22 Ha23 Ha24 Ha25 Ha2 Ha27 Ha28 | n anot her
particul ar enbodinment R1 is the group of fornmula |ib.

w0 eoosasti7enbodi mrent R6 may be al kyl or hal oal kpeT/(182099/040490
CF3) . Particular Iib groups are lib 1 - |lib3:1n a
particul ar enbodinment R is the group of fornula Hc.
In such enbodi nent Wnmay be S and o is 0. In another
articul ar, enbodinent R is the group _of for

highpvapg: q@&bsaaﬁlrﬁ@ﬁﬁerap%tyr%eh’osuCPrPaa%fh?eﬁatepﬁﬁf@a [rygetion into the

coRBRsH SRAbn Rin b8 rﬁlﬁﬁmg&f) UR(@tiohAr M8l ﬂé'@hm!lﬁbs SYED pyrolysis furnace
enbodi nrent o may be 0. In another particular

deembodlimei. Hitent & 35H§87Qr Umprpofatéd)hminaby—lfeferbmc@mmls entirety, include

adﬁ%m d?ﬂfn?oy CQH%QPHIP ‘[I}?I{H%%:tw.%?orgttllp_ﬁiyap%% hgﬂléihseparator and can
cliRIRAMIhERRL] Ror Wertiﬁj sy Wger@@Qedl%ﬁlaﬁﬁryreﬁﬁuﬁlcgﬂilsteﬁt However, if the

aryl. I'n a particular enbodi ment, group Hn has t
furhagenmbis piepeess nodronly faepdand«tsrrequlpag aihdgh mpa@mjddmp@nturﬂe g., whole

t h f . | | h,_embodi
erigd <5 0P o] el PG o ISl B o . erude
oﬂ%@p&éﬂﬂsﬂs Mixtuds,Q 1mnh a§axﬁ1lﬁ@s bowaek %uﬁp@e sm&tu% fo dilution steam

hal ogen, hydr oxy , acyl or al koxy each
to mptnltam&lel sytpaat@stai mat@mlmdﬂdwdry@mm@ﬂure hal ogen, ami no,

al k al kyl sul f on or al koxy. n is_. 0-3,
035} " ostise o B ol ek ek B Mt i Mol jhe fe gos o the
futjﬁé(&r lSBﬁYé usddNtodyapafitd %{e@ref%m%l&ﬂﬁ % iR ga% Bl JeMbraR¥ dilution steam,
al kyl substituted w th hal ogen,
ratheri than oioorehighér. vilue ahephmqowaas;er@nbodlfqremarrme i the flue gas could

otBse b RS R Biaf TN e BEf W, [ipBivatecsvepr hgh pressure

stelim deflcrafi®n Rfita tPadistel ik @ﬁclﬁﬂ%ddqﬁ%%d Rénh&. atiRXthe ubObf significant
exanpl e net hoxy or ethox i s hal ogen, hydroxyl

am@gntb@fWateraloklyﬂucqasgphratQﬂ tripgratuae k@ky@sapmmlj/ lenergy efﬁ01ency of the
carbanDyI al kyl sul fide, sulfnyl, sulfonyl, a
furfdiShocycl e or a heterocycl e wherein each al kyl, acyl,
[0@9F0XN0@0|&&X}6§@JI§9§§)6f wat@TiRRBRY linto thb’drﬁi%&tidtﬁ@ctlon of a furnace in
fyl, Ifonyl car bocycl'e and heterocycle is
plagpf dﬂatllqrystmmqmr@s ex lmrecrherﬁgldnw;@rf sotralonderatearipwdown from the
nitra

dllb o & gaml §F1¥egﬁ% %/yr;‘fae %15 1 crﬁ%ﬁeg ggﬁ tﬁ%)(;a?t 00>](°3 ¢ waste water treatment

facElald Q&}’dmedéﬁylﬁié Flaﬁﬁﬁﬁ' quetidi%Nd aldb Kxysey e '%Slu,rne of the treated water
car banoyl, al kyl sul fide, alkylsulfnyl, alkylsulfonyl,

dwah%ﬁﬁﬁéﬁvbﬁebat a heterocycle wherei n each al kyl,

[oﬁlﬁiyl J | k?}f}%{sft %Fkoxséma 1?[1%%&? on’ %rg?%ig%;f;o é[ylgi%%l lf)}{oaa range of feedstocks

oxh@lhﬁfgomb@aﬂ&qgtdlr@aaddny t& lyésﬁrb&ds&@ﬁadmsha A6 %Yd range of vapor-
hal ogen, ami no, nitro, alkyl, acyl, alkylsulfonyl or

11qalldkS@R§fat0M¢m1@€fWT0§, Wlth@JtEG(llllﬁn% npacrttqn | sagniBernd ophmares of water in

[
placle'I 'g élh%l'hotne %e m ]ﬁ(l%flg (c‘onv)eCtlon steﬁfo (%(ﬁ/ o%thg:fogg :ng? 2;" y

[o0di1ret hgéRpIR0 TBiE&\l’yy trude @hlkféﬁdfﬁ&kb(lﬂw re{@rd@high convection section heat
met hoxycar bonyl ) or carbanmoyl (e.g

inpei ﬁ@taﬁglleamthméa?rltsdngﬂpyratqrnte@pp@ﬂtrm tAndr toeprodaareenioyn amounts of

sepa% tgf bottor{ls R%d s% ornrnensugé}ta h} h R%ﬂ_&d gl%w rattes leading from the

n a par

sepé@df@tolbmﬁ)‘ﬁnsoﬁntd@ﬁtrhsfﬂvl ¢roBedfdkE Shesaitt @doidYoddRBsate mixtures that
general formula Ib: Ib wherein X, RR3 and mare as

reqyERi lnwEr HRIPEIPr EMPCRBUTES tonsl oghave Iow Hauid ilydirpendcading from the

of the invention have the general forrmula Ib
Sq%%gga%1s%ﬁR4CO. In further enbodi nent, conpounds are

of formula Ib and R3 is Hor nethyl. In another
particul ar enbodi ment, conpounds of the invention are
represented by the general formula Ib': Ib" wherein X

R3, R6, mand o are as definegd, herein;, R8 is a

hal ogen; and ring B is a carbocycle or heterocycle. In
a particular enbodinment R8 is C. In a particular
enbodi nent ring B is phenyl or pyridyl. In a
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STEAM CRACKI NG OF HYDROCARBON FEEDSTOCKS FI ELD OF THE

I NVENTI ON [ 0001] The present invention relates to the
W@ e@elsrig of hydrocarbon feedstocks, particul ap¢TUSI0HE10490

that contain relatively non-volatile hydrocarbons and

ot her contam nants. In particular, the present

invention relates to cooling hot |iquid bottoms taken

froma_ vaparliquid ap s_used in steam
lﬂwﬁck?%ﬁpﬁw%c ir Bin bt g&lpg that i 8 oy eviatat |“H@°t%9n in place of
dllﬂtY(Qf Q@aﬁ‘ﬁ lﬁpﬂle cgﬁye%heﬁ KediiBn %aﬂi’lﬂé ﬁilﬂﬁ?ﬂl%dfﬂﬁ RQER: of accomplishing all the

NVENTI ON [ 0002] St eam cr acki ng,

feedl pr@hcaefcmty ed the famapey reohyestion shaisoﬂ dhg foek ms lﬁisﬂdprbbeated against

crack, vari ous hydroc rbon fee sto into, olefins .
SCRgFAPTEhOIf 1 BT IHST STEH TR ST Fieftﬁ%d 1%&8153%%61 convection
scBH duihg rl?y?olygfg TYSALd O'Tfiﬁ'e Al &S ik %ﬁﬁdﬁ@arﬂl hddaﬁt%%e&s because the

pyrolysi s furnace whi'ch has two main sections:
presemvigedntion bskotésahe argh preheadidatyt regeiced ohheati éeedstocks with the heat

%%%dqqy reg? n)fc];}iéggqu(%fgtég QE 5031?(# ﬂémerg%egrg %)B{eatgr no\{q%%t&l,ﬁssomated with
thef pRASHAGKSE Whveh RBier Sﬁ’ﬁlléﬁ”l}y QQ@ rrédu‘é’@dfr BdHeat Hut?rsrequlred by lighter
typical 'y heated and vapori Zed by in |rect cont act

feedstobkshebakhepsl lgaiée fhegrextivage adihatht loe ht1u1drﬂoam1:at¢§yfrom the separator

bo (Ifrég aﬁg%] %s?(gctuit :\Kﬂhtélf#ti %ﬁerrfgﬁcgsgog gp lbszlfee%lélfltg g %ang substantially
selﬁ?é‘ghléﬁﬂg"@iﬁfﬁl Fé&%v&'&aﬁ&h%etfﬁﬁegasomemnﬁﬂﬁl rw%%éi‘l fojeRbon into the

products, including olefins, |eave t pyrol ysis
covgehiercescfion frbotthie hdapnfsedseasis pncb&eé@hh@edstwddsudl ng

10647 DB EAgE P B REY HERPh U GHEL APy (Sparifies may alo
be faRRE PyORlPing W tcRheBAge At Wwhadthe Faht ﬁ%uﬁﬂ)‘ﬂéﬂe% &he ph8&NBxchanger.

cracki ng econom cCs soneti nes favor cracki ng | ow cost
Foh@@pvoafteedsnequms ubighaprehent drtiesofe.grometvymicridegoils, higher supply

tentj%er l 83 r‘g)ehgr Ud%p if‘)%rslggvdpraeh%at t(@lﬁgsr Ieccg chtilld% Pfl?clgﬁgenléantgv}nrlqixtures low

suﬁﬂﬁ%i@b@éthl‘és heSfadtofe@N RN bAlhindTBdrefidthar boVBided by varying the excess
non-vol atil e conponents, e.g., asphaltenes, resid,

Ordendlsont whick Hhe \ﬁumirpebleudpuewgedp oFent aprilicatesns ersquiting hagh eheat duties,

highgD gefeht, 08 sl B i on TR RERER Dlict I5RCu arsep, @ levels are

pr@érr&onvent i onal pyrolysis furnaces Only very | ow
| evel s of non-vol atiles, say ., less than 50 ppmw,
[0044] eveln dppbang i 115Veppww tbaﬁlyd@cmloe rfa¢ci§d>0knmr¢él typically contains
strean1o

roof QY FEht LB AL I RRURSH TRARLorRuBeh SRR Sy with one or

mo?® B REBH NABAr :dCONhdrht sdcidn Whtibr € eleodattiort WFithg hydrocarbon
transport. Convent i onal pyrolysis furnaces do not have
feeﬂhteclf foebhic ispnyacion gomsy € etsgalbe atigg feedgtock atithisihh @pntectlon section
or&;ude ont a

Cr n at
of tﬁe pa/r(?lgs% &%naﬁ%t h”gfga I%\%heaﬁ g San .t ncarrllearoguet ?}} efu; gxchangmg the

hy %c&fﬁ@r\/ Yeddl@t@ck’ Qlit b Iseitdelcoaas bOmsat. SRYparfic@hn, 3k hsent invention
100000 pp M. OOO4£ I n furnaces proceSS|g%%such f eeds,

utitizes asrtheldcdi Joure ¢ Bafi liquid bpyipms airpam frlendzerad wapgr-liquid separator
that 1s elgcate({ I?iggv:nlst etalrﬁ)nof S&lg %n}tla?ngn ecklxn 513 f%r %attln feedstock in the
izéed Y50 conveet ion

coﬁ%@ﬁd)rﬁ@e@ﬁﬁ b ehet pyral}ksﬁpﬁfrnideq dhd @e@@mt@rthé fra@ight section of the
drumor flash vessel) to separate heavy non-volatile

Py I9)xhiso BndsensT oy brﬁhq:qt@;hhﬁrowbdt facéstagid pet e Beikerigiie by indirect
0, vectl t
cofif LERPSI, b, LIRSERTESE 08 RER 4Rk Ry {0 58ror miving
withaglifaid, s@cticam, afd bptoyIf O liyidSwhtef. n®edferably, itlse temperature of the
i mportant to maximnm ze non-vol atil e hydrocarbon renoval
efficiency in this process. O herw se, heavy,
coke-form ng non-vol atile hydyocarbons could be
entrained in the vapor phase and carried overhead into
the furnace creating coking problens in the convection
sectlon The heated Iqu|d bottons produced fron1such

o - o, o o o
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external vapor-liquid separator or flash drum it is
necessary to have a configuration and control system

WO b@w/15am mai ntain a desired inlet tenperatureP@DUSI89/040490
vapor-liquid separator. U S. Patent 7,138, 047,
i ncorporated herein by reference, describes an
advant ageously control |l ed process to optim ze the

rac f vol ydr ocar p ont ai_ned e .. .
hydrecay 0%3@?88@?3 Oraﬂgéﬁ E&e@ 26206 F é@@ E}a&eé%rraxmg with the
flukPKi ng problens. It provides a method to maintain a

relatively constant ratio of vapor to liquid | eaving
[0045¢ f | Edlowhyy mekmigawrth nhe pringdratdilwaby staans s@edm and optional liquid
t enper at ure of t he ream.entering the f . More )
walghoOF FRISHE Jtreany, @aafﬁaﬁsheaw%yelﬁﬁg?fgtcap@cto\vﬁﬁ Elélefgﬁmthe convection
se&i%fl%ffrfhé ?yl’@?}}sﬁt ﬁl'rﬁ]a%g bl%%r@l’égfﬁgmdsﬁ@d | P‘re@é}hﬂy@t fh@gzoho&tlon section is
anmount o uid streamm xéd with the heavy
arraygdde add ore presarytdikiopsicom stieamhedfdngdiguidivaersy, between convection

avari.abpl e tity of dilution |iqui or. fluid), )
cofsbapelr et NS Riorhrbog Feed @tk Hin Sonqeistt bafort istvzd B e fid and the
mik @AW HFERE daf kTR dr Mtk @BOord bk Hashepar ator (flash)
tenperature substantially constant, despite | oad
[00=6hng€bhet teatpetaterefafr thadbienmaas g)tgmg treceppetihestblot thormigest upstream)

consgRB eireabPs BefeRedot b e achdn echanly KooBRT the-C (100" ), fo

exalrﬁﬁl@t le§shﬁaﬁ rostCcsinme F9f sueR @k IdRQ tedrslee caah 5@""1‘5)(j ahdpRfcrably less
heat’ exchanger [ocated in close proximty to

thamaﬁﬁ@?cl(ﬂaﬁlﬁ"d:)separator Thi s heat exchanger has been

O35S, 5, R58h b Bl BTl b3 1y b
adéeh%% tﬁ8ﬁ¥ér$95}b$19 fba Qo8 b&tble ¥hifedh neathd e ﬁ?élf}ﬁ{xttﬁ‘é sﬁ@am and/or to

medi um pressure steam header. [0008]
thePaapenpha?bes Finy8diytionrtanpetranethay @pemnsmour@te@.me nAey dilution steam

t eache | tern s ,of mai nt I ni or i o
S“%W&?’S %e?tgarﬁlé?u&)le ted an 6 con\&g (m%ﬁbbe?lzﬂnﬁ %11‘{'%1? Where within
the%n?ébtféﬁ@eéiio%ﬂﬁ"ﬂ@eefumdcb the need for water injection

entirely. [0009] U S. Patent Application Ser. No.

[00u8] 132THe3ouxthid grragunmay3be 20885°dCsel d4EsC 6007 Rgo 1000° F) before
orrst froma vapo uid separat.io
intigltih ot ol AR sshitaE of TS aphtehie S8 knatipll dpym. and the
ﬂaﬂﬁ%ﬁes%ﬁﬁ?gﬁ Wistth 1879 RPRI(EG &P PA). EFolloRBE: RL Bish, 50 to 98% of
10] During flashing to separate heavy liquid
thermdqm:rc atrbam nfiayaest inghe vemtphisel. niyn peéditianal separataesuch as a centrifugal
hter fr whi,ch can b rocessed
sengileh Gy oPREHIRER: e RSy GBEERFTF or iguidopm he vavor phase.
Thk ivapddphieé hRBhd haedd PNabiove IHE Mash Vé@dbeﬁﬁuﬁe%efore enterln the radiant
efficiently recover their heat. Accordi 8@ hyﬁgl t woul

Se%léndééhﬁr ﬁtﬁn@et &rmx@mpkgtetqaﬂﬁ"o@ deJ050¢F (8 13b(?0q i) d This heating

mat er |

ﬁ r mn é‘ acoPgectlgbl g?ctg)g tHl%eolg/ b Pt’(slﬁr%alﬁ% nlbef tglgegb%% 1n%ﬁe convection zone

neafremﬁd RBBncRRtien 6f the ﬁ!irﬁ§¢ed fromthe lighter fractions
whi ch can be processed in the pyrolysis furnace, while

(00407 | i zA ﬁ@nﬁﬁeahgﬁ exehagizerecan boousst togiredudeyhigh peesse steam which is

e RE o SHRUE ! e BUGHE YRS SuBER guroneis fumce
typmael§&ata tempeaturOfss Hadts08° €q1 B0PMYCRS Sxdhfle CPF NG 565° C (700° F
uid bottons froma vapor-1liquid separator used in

to é ariat b}hgldﬁé@tt @ tdey mlﬁlcfélﬁﬁbw gasdwéaredhe fluatgas snices the convection
sec%o%ctube s%g f{): oﬁ@ail oei {wa)r\%r hygroc chtol yfeecF %ck and/or mixture stream.

exchang
Ant ﬁfﬂ@@é@hw&sﬁ@ﬂ@éaﬁ@ rfle}OHé 204 fo do@t@pﬂle%ﬁlﬁ&atuffe bO tHR3@gh pressure
F), say, from250 Cto 350 C (482 Fto 662 F), with a
cool hydrocarbon feedstock, e.g., having a tenperature
ranging from20 Cto 200 C (68 F to 392 F), say, from
50 Cto 150 C (122 F to 302 F),, to provide cool ed
liquid bottons, e.g., at a tenperature ranging from 50
Cto 350 C (122 F to 662 F) say, from70 Cto 300 C
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i ntroduci ng diluent steamto the preheated hydrocarbon

feedst ock; and, optionally, iv) introducing a liquid
wa@lptogast77i o t he preheat ed hydrocarbon feedst oCRCT/UR09/040490

introduced liquid diluent, typically conprising water,

can be reduced as a function of the extent to which

the hydr ocarbon feedstock is preheated. The introduced

S URTE DB G 1S OFFSTeRIErt o PEPNHE X 2PR0 KP4 (615 psia) or greater

and RS RAE Ahlc¥sutOB8 18M40 1P WOaIEM E1518 tbM193RAY - The high pressure
[iquid separator. In an enbodi nent of the process, the

stehmpdyupedielton tfbeckisikois kprefarablyadgcafed oim heamicetion eenks bctwesn the first

sel ected from heavy cyude oi]. and ric reS|d
cof el Ao PECUSE Jodhe et Poui R JRBSEt filchghing the vapor
phaed m xtures of crude oil and condensate. [0013] In
anot her aspect, the present invention relates to a
[0050b c e Skhef cmolezdrwscbquﬂ gfftuchyderoed fivonthiceedsfcotike exchanger is directed to
rolysi.s_.furnace c r ng at | east one convection
ar‘g‘:}é ?%Ff“%h%rgcorvgﬂ?% QPOSQ ng’hs A8 ocess conpri si ng:
[0058) | nfOdRehith FiRrRhedkedoRy 9&19@@599%6@&%% @ﬁﬁ refe?é’nce to the
further heating in a convection zone,” such as but not
exdmple tshdwhoinathe lmpempmmmwgadtavong zo@p@ra@tg) condifiony within the process

reheat ed hydrocarhb kW|th di lution steam
sh ‘Yfﬂmtgf)felfa&ﬂ@ fy pravt ?dr ef%?\igl quid, e.g., water, to
[0052] M aRTEnEr © e BRIUREC) I%%P&ra%dnn&eﬁﬁgcﬁnﬂft H5€ heavy crude oil

streamin a vapor-liquid separator to form 1) a vapor
quhmlgh grdhicyt duties.ouri alugrheid’eondedyate emduien gedumeng lyyopreheat duties,

N T RN S p T T -

at theth%%chghger heat aRKGR @wtetemgwaﬁirei exitlhg ﬂte/ﬁecat ¥2dh8nger, is measured
furnace by 1 ndi rect heat exchange with-a cool er

at thedreat exdhemgch @atst olbtlehtabeqofe@d |pd®eatv1al lemstd altq»@rﬁrstowmf:ctlon zone

exet}lge% : E@Fggaé&dﬁ%%rée%%g%r? pe %g%teo yrgfl)s ];q,s)regétg 3k16 a% the upper portion
of Qﬁﬁ@écﬁ&l SELINAEE 150 1 BAiQSNE GrataBhf | USOHing WL Sofitock within the

ol efins; and (g) recovering cracked product fromthe
corgfettiore ﬂd:ctloonprblygnchlgecmlcehiamsof tlﬁo&dc}stdqlt ionbe enbomitinetction of the

of this aspect of the inventi mxture streamis.
furfacer B O F05 e I N BTG Setn oy B Rt St Via fumace
oull A1 200G Bh HO abRiaY@PRith! d BWwbrSBPRS 349" drafiOQ1Rdedbd  After the
anot her enbodi nrent of this aspect, the vapor phase is
addiganad preheatimg, atidiftddotoak ascm&eemtedcam tzonetlgrafahe tfost convection zone
r acki In still noth iment of this

6 (o)
ex B%%ttﬂget h%,?%‘]? tiwé Hg@ercgﬂgvec’c AU &EY ]ioar%aéa EMRGABIT belegn 100° C and
30@‘“@ 5{2 penk e 892-epC hap@elbly, [(RO keflpeldiutéit tﬁ’é"ﬁ’éa@&f feedstock is between

di ment of thi's aspect” of the invention,
12Q)°r 6@@@3270&@ K8 cFomﬂrﬁb?ésF)qaeﬁomShgrefdteblefbhtwntBW C and 250° C

P TR 13, e g hogy RAB PP eoBitbd et BAERT rgor 24 that
rec@VRONal® Ria Ble 28 ESntAIRE B valhRO 8 EESHRICE Wa'té}%rr othea suitable fluid to

conprises recycling a poftion of the cooled liqu
thebloed. ofdutian stévam vaiptrodudei @uﬂd spa}galr |t dine 3P 01191 ladrby valve 32 where

. certai. nb ne ct of .th resent ) )
it Pt T Rty talavalst helpPiae Suids Meb et gig fine 34 which
ret%@ tQhn iftBmdagal C%Wk(ﬁ& 1hd Bxﬂlﬁﬁgé Wakk @g't&e&ddﬁﬁﬁﬁl heating of

water with hot flue gas in a convection zone
thepmixnird evhetelseekopdubiidshthp cessutien boitibe vidf lged dAﬁ)t evintrg du)ctlon to the

heat. exchangi n ilution steamwith hot. flue gas in
CORGRILE E RO IBh 5T JEEPTtE aat e g iln S iy gy tube bank
Th@ %ixﬂﬁ@l do¥ind @gik thedESHREEGHE & Bion Ve € tind O viaNBnd1 88t 8 vapor-liquid
l'ution steam providing a cooled mixture; (k) adding
the heated dilution steam and opti onal desuperheater
water to the m xture stream olf (b); (1) heat
exchangi ng superheated high pr essure steam wi th hot

flue gas in a convection zone to provide heated
superheated hlgh pressure steam (n) addlng
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hydr ocar bon feedstock is preheated. [0022] In stil
anot her enbodi nent of this aspect of the invention,
WO b@ds17c3 i on liquid is substituted for the di PCE/USI009/040490
steamin an anount sufficient to maintain a
substantially constant tenperature in the vapor-liquid
separator. [0023] In yet another enbodi nent of this
aspect of the invention .the hydrocarbon feedstock is .
segEeALEr E@aﬁl A e Laqu.lcgﬁééeafas 0B PBURC STRgLAter via bottom
oufl@4F at F R BERYSES S t%ﬁ%%ltaﬂﬁgsscatn%el ﬂl&ﬁﬁl%ﬁ?(@i%%ié UBGKS then directed
For present purposes the heavier feedstocks conprise
vighpughe #8 i Heanhgadsfacmedins tohianat kkdlangsr Feedhe¢ dighusl. separator bottoms

Heavi er feedst pcks can, be sel ected, for ex le, fro
takGR PP TG DR ansRE St FOS O Bl i 90: Cofonied Ibiygﬁ["@rST to the boot
s4lopeisy Siqaffs Srafft! QGhE cleolg%Lﬁef %anﬁs atd BMecbicd r}Blefiquid stream
crude ol ls and xtures of” cru oi I and condensat e.
expd@02id]link F6sdointrbllahiof heve 48 pSaperhedial dihemantcanmyantd mixed with the

feqrq;:jtla?[ % ggéﬂ%ﬂl%;} gfg)?%g;gu\?iﬁqigg ﬁg}: gﬁ%(;{g}%gia?q‘lgqrpgggt?otnezdone tube exchanger

baflOBR dnili I} 70 c@nt%l[bgie@ﬁ {40 §@.9tljegﬁ‘pel?ﬂéé!tiﬂg v&aatt?}lrl &Rt MREd with the
convection zone, an ) a radi ant section, the

suspipraralt ditutoangpeans ivivglind 8) cantroliddeby velve re@ceivd hepted dilution steam
pr eheat ed_hydr ocar bon. feedst ock; (2) a_convection z

. ! one

Passet VitelRS Al te Hee preATdiuEt sepieic sinise $edvarpely. (hg)desuperheater

madltainS A tARrdeie&3r tfckj)QfdﬂgﬂBﬁ QAL &gwéé amo Pt 85 @NGoo° F and
water, to the heated hydrocarbon teedstock to forma

110X W fe@r siampaaybetwveen & S59apoand 54901 (&5Op & atdorQO0WMH) cduch as between

150 R80T Dbl ISP s ST A TP s
by B OIS, U AR SO o

be pleasteolasalve\ead veae azordizer ddzgei d out | et for
substantially _rempving the |iquid phase as heate

. d. . .
10038t onbicr VebRY (iR (PapaFor-hji dersEpial 49 Bissey &) overhragivia line 72 to a
do@ﬁ&fh%ﬁg €onve et rzﬂﬁe% R LORak: YaXB B HHMERAGSS 1{69{ d, and thence to
cool 1 ng the vapor-1iquid separator bottons by I ndi t ect
crlgpicr BXE Rafigen whiehpr is gilgred o thelrediaftoectiencZ) fromgvhich it emerges as

heated bottaons_fromthe separator, an outlet for
hot gaserps ANy 1t eBeRt- bot t ons, an inlet for receiving
I063F el iect taafls pERAMCaRUER AiQRR KN AR TR Wam cracking
furpaehiatie dinb y/8rinwait ant dreegtihagkiantfey liac hearexélamnger 80 that cools the

irecting .at |least a portion of the wthdrawn o
effgwahfggméa iplgHicawsTabgR rngars e/ Ofo Gtad2y n13243900rF and 1700° F), say,
jo\ lo ¢l b t O 7
o Bat TSSEt Ko Por o ACRT 0 CRe Pt Al adr ALy fmpersture
rangimgdfiterd 3H6° € fol TE\IC 6O0PId B PO FEfsansfr¢griB23t A to 649° C (700° F to

rtain engbodi s.of this aspect of {he inventian, )
12 Q?JBai)gaP%u@ _(@ﬂt" fur the Puﬁﬁﬁﬁflp%tuaq of B ChigepFiscs rapidly from
44%&3? t&SEPIY 2833‘0!0 ‘F%Z)%OEF; Ahd BRAHAE sfokGy 1 er@gl%tbgeﬁjﬂ The effluent

a convection zone tor heating the overhea
fropr twi enséer Hmatedhargporaptiradie ditd@jedabyjlien SR texahtbdrgeratment, ¢.g.,

for.cool | the effluent conprising olefins; and 11 .
QuepCh ISy @%PF%PWC?%W&%VCW%%VH@ RGP TEPUAe Neadts Sﬁa@ﬁéns of light
(ﬂéiﬁjuent conprising olefins. [0026] In an enbodi nent

of this aspect of the invention, the at |east one
[00565hv e dilighiprassure bodepficed eateatal Badircodatievihdat 84 Xatpaeigeting to a high

t ube bank 0027], In still oth enbqdi pent s of this .
Prefifie bprlgy fe?@ A heRt ?’@h?n&eh“é)ﬂa%{) @Patﬁgg)e@ thegptermediate convection

' : : r, 2f40F
o a0 98 el P Pe A R AT AR 40 The prehcated
flue gas in a convection zone to provi de preheated

hi gh pressure boiler feed maﬁﬁﬁj (13) a heat exchanger

for heating dilution steam w hot flue gas in a

convection zone to provide heated dilution steam (14)

an inlet for adding desuperheater water to the heated

. o, r T
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20

froma vapor-1liquid separation apparatus, which are
associ ated with a hydrocarbon pyrolysis reactor used

wo 2009482 cracki ng. The invention provi des ef PCTUS0D9/040490
renmoval and recovery of heat fromthe bottons stream
by preheating a hydrocarbonaceous feed to the reactor.
The hydrocarbon pyrolysis reactor (or furnace) used in

NP OB DS T GRLEL PG O S e 8. Alterate
or $8&itibRA- heﬁﬁﬁ% BF G383 breRUi P BEAS: feld GAMEGH BN c&FEd 108 by directing a

can be described as that portion of the furnace
sowmbe p£highgfremdist makr feedtwaat 24 tdhy looneepdratore hightpresgyre boiler feed

Wa%eq;q g)re’fhggqy Cé)lhlp 9 i éﬁé{e&%}%g}tl%&g 3121213 g(? %ghlotit;i éﬁ%@gqa%g%t ‘Ihreolrst convection
zofRPRGY EiéH&Egé%ﬁ@Gﬁﬁ% 156 ﬁlif) P?eh@@t@éf bBler B BlvaleH PSSbe dift&eted via line

convecti on sectli on typlca y conprises one or nore
94 gotivekich pressordwilcefich veoehdaaviahgngmncdin8e fort aldétiviabpreheating as

outlet fromthe convection section. A convection :
neGSEEY o hE AR @55@%@% {PrEsHtTe S el REPSYIe POIlE Kieh oyafgg preheat coil 92
r : :
e QR0 Mol By UG 18£8, AL ORAR 0B i et o
flupgehthat woidlé @dsirosk be weaed eathe exadsphger utilizi ng

heat ed bottggﬁ froma vapor-1|iquid separatoy.

Each, .
[00>8hy e cYaTYRICd ghgh PEcstyypisteam i ¢ PRbalc i Via line 96 to a high
ifd f ' h
SRR 4 B PR30 LEGAATR VR0 G BRnle prsr
boilapferd watarhedt seghangt ovi] 86. glhe htaashsupredmated \hggsplessure steam is
can ' rposed between convegti

dirg oeiolBrite SeRTSHoRagoans I MHclirid0R é\%g?%@%@meerheawr water can be
[ LCh LT, t r
s SRV 1BA5A DAL Sk i S AR Bl by vl 104

Thpheged egperhented dsghoplestund seanl@seing betgsswordiat feastst100 kPa (600 psia)
e.g., tenperatures, of a reactant. stream or rtipg. ,
(orrgrudiing midpiceRfniteye ‘FFL&’%E?F)e‘EPnd%e s iing 100 s adiftional heating

. L O L
0 Pt R o Bl MR e U hlrins togated below
thet lvevez dnermedinhi a@ivedhiey zme fube daeld.37Tioe Heethg.eXkearegating heated
used to cool the hot |iquid hottons can be any . |
supsiqatad) et rspsusk SRR g%?xpﬁﬂa%grp .101@ p,YfOi‘/S%féma%ﬁa-lwt}&&
ha spi ' :
O e e E el YRMBA: AT RIRAcd BLElndE of  fmace faving the
comsgeton nohdse vap@aiuid acdragr, odndhdd ograidacsn/bbeeds tooolkes ,arrangement
especially liquid hydrocarbon_feedstocks, e.g., those
shaygy i1y gtﬁa %‘&H |ddef3<?rH>§F1 HAFi ndhp drrﬁélcfﬁ %&rﬁv@a%%e §1§ased upon a
hese feedstocks typically contain
Cm%§%9§§ a#ﬁpg'conponents. [0032] As used herein,
non-vol atil e conponents, or resids, are the fraction
of the hydrocarbon feed with a nom nal boiling point
above 590 C ( 1100 F) as neasured by ASTM D 6352-98 or
D-2887. This invention works very well wth
non-vol atil es having a nom nal boiling point above 760
C (1400 F). The boiling point distribution of the
hydr ocarbon feed is nmeasured by Gas Chronmatograph
Distillation (GCD), al so neasured by ASTM D- 6352-98 or
D-2887. Non-vol atiles include coke precursors, which
are |l arge, condensabl e nol ecul es that condense in the
vapor, and then form coke under the operating
condi tions encountered in the present process of the
i nvention. [0033] Typical hydrocarbon feedstocks
suited to use for steamcracking in the present
i nvention are comonly selected fromthe exenplary
group including steam cracked gas oil/residue
adm xtures, gas oils, heating §UI, jet fuel, diesel,
ker osene, gasoline, coker naphtha, st eam cr acked
napht ha, catalytically cracked naphtha, hydrocrackate,
reformate, raffmate reformate, Fischer-Tropsch

p— o — o o
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l'ight ol efi

ns.

bet ween 400 C and 500 C (752 F and 932 F).

The upper

cracking and fouling in the overhead |ines fromthe
, tenperatures of 460 C

vapor-|iquid separator,

e.g.

Such target tenperatures generally fal

WO povot153783 t ypi cal |y set by the onset of ther maPCT/US2009/040490

(860 F). For lighter feeds, e.g., lighter crude oils,
or m xtures of crude oil aQﬂgB gensate, t he
concentration of non-vol ati %ﬁg rocarbons in the
[REpar aror DPILARECHHEWiIC M8y T eagllq@oiext MUMMAISil/Condensate
prior to the separator tenpérature reaching]|the
Fafngreéalitnuppet ofl i m| £nd dfRkug Yi8tart pst arfoe st Rupnt| Stag of End of Run
desirabl e tpgpgperat¢ the sepapator at a | owerry,
tenperaturel to mainfain an adequate |quantity and
Faiddiatet(pnsdp | e separ dtlor boltBms |i quitd. Sudhd 93
F&Rep atideesidepend| o the boi 1 ng riasge of [t/he Teed 73
mdhididdce) and can rapge from 400 C tg 450 C ({752 F to
WAL REE. [ 00B6] The [ oquid bpdbtons stirream from t he 4
(waytor - 1 i quid separator is copoled prijor to being sent
Scoragtr oiadge p#dsal t er naid ve dowsist r eam4dd sposi|titon.  At| 447
(CGast the fjrst stage of cooling can be achileved inla
“hEest todedirang®& in pfdkinmty|Pb the v&por-1iqdrd 95
S@@@B\rat or ﬂﬂ??] The pyrnl ‘IQi s furnace of U S Pat aent
Farngegdirma 7 - kit abl e | £8Y use| i t he priéSent i|d¥ention, 144
(Megaatlshe o i xt ur e of —steaml-and—uid e—g——-water—3as
i;dgggﬁf?(ﬁndiéan_be éﬁeratejyﬂn a cc?ﬁercialﬁj _st_ablvez'0
RECLE gl olost wi-deyar ety ofe feedstiopks oqnipi ning g
&ﬂm&O@ _ !e:%ydrocar ons. However, |its opernation is
PilskedBLddTCT ETY WHETT| e OTESS [ BEUSt OUKgg TequiRe ati ghy g7
yenRtald §ui 0 separatfor tenperature. |In such|cases, tjhe
¢gte of water injection into the convection|section
CptP 8ol 42ed.  Addif 1 onal 3gont rol] siechni ques Tor |aes
Ty PRheisi 8Cf Ur nace descri bed|in U S. |Patent 7,351, 872,
Bon@mypor at edesaer ei n| by referesce in |i2b6 entijneiy, 235
Hxpel ((de adj usting furnace draft to gontrol the inlet
Hoaonpdixadrur e| 86 t he yapor-1i que-d separlétor, aged can |46
Rajeitoms’hat e the need for water injectilon where feed
hedersi ty renpf-hs consPdtent. |However | li’f the [fldrnace |13
ﬁ%&ﬁﬂi gcess not only feeds{ocks requiring a high
UEkSkhor ol oat o but—fedbtocks.rdauir i ngltow
separator tenperature, e.g., crude oil/condensate
[0d§8£t Uur £ catl oAU affﬁrn Ghedd Ho £RBPE IV,‘@E He. fgéﬂsﬁeclaﬁles lighter, the duty
substituted for dilution steamto nmaintain the

trasepacdtotheafeet ey theguippetqlhidveepatmriettamsrieat pRAABEer or cooler is
Usi such high water injection rate st es .val uabl e

reduped gvﬂmﬁl%@ef%% e 1 vsepy e \é@ﬁ% injeidigngnecessary (and

onl{ARHERr L] in B RGN REIENSHeds; HhuAe pRRARIANS provides

forr & eadkerapgs eff \niy decafbonacexanfiledstotksato fieugrogased; suttdas crude oils and

SRR §i0ncH B UPARE ATGHIH S8 Tamictdin e Comvécton section

th eaﬁéiﬁ%‘_tﬂeoéne RARGSlid A8 ¥ ORI RAUhBRER mands associated
furnace. Thus, the use of significant anounts of water

withghe edilicen sefhadatwh as empetatherseeanecdadesg pweesal | ener gy
i Ci f .the furnace. [0039] Moreover,. each nmass
050] et SR ﬁﬁ%e%qampml%ﬁstwncgﬁ% B CQuclioh i gotan preferred

embUERRGR donthR RE&tOheflok HiadyaR B6RAM 1Y fAGrEBSd 8l appreciated, it is not
i ncrenmental mass of sour €ondensate” bl owndown fromthe

intehidedt toohmgt hanmgeri®natoi theses psitteniar Ehitedimateadds thotontrary, it is
the cost of the waste water treatnent facilities
required by the plant in question, and al so increases
the volume of the treated watgr discharge fromthe
plant. [0040] In contrast, the present invention
provi des for using a broad range of feedstocks
cont ai ni ng non-vol atil e hydrocarbons to be processed

_______ ' o o 1 N1 S o,



the processing of heavier feeds. Simlarly, the
reduced preheat duty required by lighter feedstocks is
wha00anse® by t he heat exchange with the | ow | i BCi/tSIo0w040490
rates fromthe separator bottons that are associ ated
with |ighter feedstocks. This permts efficient and
substantially self-regul ating energy recovery fromthe
. as wth mnimal water injection into the . o
intinig @ttt leteroH o mBUER A e g4 vp BBt JoRs b dRfluded within
thd d26pd bEL ifveRESE RGkSincd BOAR]applitich2RGI NG of
convection section duties ang separat or tenperatures
may al so be aided by varying the tenperature at which
the feed is supplied to the preheat exchanger. For
applications requiring high preheat duties, e.g.,
heavy crude oils, higher supply tenperatures are
favored. For |ow preheat duties, e.g., crude
oi | /condensate m xtures, |ow supply tenperatures are
favored. This bal ancing can further be aided by
varying the excess O levels at which the furnace is
operated. For applications requiring high preheat
duti es, higher excess O2 |evels are desirable, for
| ower preheat duties, |ower excess Q2 |evels are
preferred. [0044] In applying this invention, the
hydr ocar bon feedstock, which typically contains resid,
is preheated outside the pyrolysis furnace conprising
a convection section with one or nore convection
zones, and a radiant section, prior to introduction of
t he hydrocarbon feedstock to the convection zone for
initially heating feedstock within the convection
section of the pyrolysis furnace. The preheating can
be carried out by heat exchangi ng the hydrocarbon
feedstock with a suitable source of heat. In
particular, the present invention utilizes as the heat
source a hot liquid bottons streamtaken froma
vapor-liquid separator that is |ocated downstream of
the initial convection zone for heating feedstock in
the convection section of the pyrolysis furnace, and
upstream of the radiant section of the pyrolysis
furnace. The preheated hydrocarbon feedstock can be
further heated by indirect contact with flue gas in a
convection zone tube bank of the pyrolysis furnace
before mxing with a fluid, e.g., steam and
optionally, liquid water. Preferably, the tenperature
of thehydrocarbon feedstock is from130 Cto 260 C
(266 F to 500 F), before mxing with the fluid. [0045]
Following mxing with the primary dilution steam
stream and optional liquid water, the m xture stream
may be heated by indirect contact with flue gas in the
convection section of the pyrolysis furnace before
being flashed. Preferably, the convection section is
arranged to add the primary dilution steam stream and
any liquid water, between convection zones such that
t he hydrocarbon feedstock can be heated before m xing
with the fluid and the m xture stream can be further
heat ed before being flashed. [0046] The tenperature of
the flue gas entering the uppernost (or furthest
upstrean) convection zone tube bank for heating
feedstock is generally less than 815 C (1500 F), for
exanple, less than 705 C (1300 F), such as |ess than
620 C ( 1150 F), and preferably less than 540 C (1000
F). [0047] Dilution steam nay be added at any point in
the process, for exanple, it may be added to the
hydrocarbon feedstock before of after heating, to the
m xture stream and/or to the vapor phase. Any
di luti on steam stream nmay conpri se sour steam Any
di lution steam stream may be heated or superheated in

T L T T Y T 1 o s L T
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to 1050 F) by indirect contact with the flue gas

before the flue gas enters the convection section tube
whawk/1sisesl f or heating the heavy hydrocarbon fRPEHES290%040490

and/or m xture stream An internedi ate desuper heat er

may be used to control the tenperature of the high

pressuresteam The high pressure steamis preferably

at pressure of 4240 kPa (615 psia) or greater and
gg#%gﬁﬁave a pressure of 10450 to 13900 kPa (1515 to

2015 psia). The high pressure steam superheater tube
Wheaticliigegrisef erably |1 ocated in a convection zone
! concetpron germeThe FAHER 0B 5 HOSRRE Sl ARSy in separaing
heAb@BRIro{ HOVfecdheckanglieth BaGeeked, which yemprister i ved from

the transfer line exchanger is directed to a recovery

t r abningisectlydeatexchingine hef lqusd bettames witheepoblydgocarbon feedstock to
511, The invention .w |l r rticul arly
T S I
accagastingGit tkagva E@-ﬁoﬁ%@ tad ok atnigidid @fsonWeEdbkdtkitb @ convection
process shown in the drawing are provided in TABLE 1.
seqtignsplet RERaRFelYS foMaerecENIBURE 2ha lppYesEian hegtion having at least one
0 o IR crude oil requiring high
Cm%%%ﬁ%%%ﬁgu%Fggﬁnggmggﬁg%%biI/condensate m xt ures
2. r eqhe ipRgtebOyf @aieheatheeih ti@sShotilkupl BhtemiL@ny fipASBIMNG to 500° C,
hrough heat exchanger 12. The initia

t h f eed
ther gaop By diogarbon decdstask carfaing resid apd EBNZEX éﬁgﬁ%ﬁrc ith 2@9° C, the cooled
o T TR BT BhE S RSP B GHARR ecsock ranes

frofres0t (pas¥®eCvia line 14 into a first convection zone

exchanger tube bank 15 in steam cracking furnace
3. ( pyA8e pEacsssraf séaipy h whigh fgrthos somppess: porti on of

conyact i | ony: f ddi t4i.0 :
Contfte JREMORA R AR R R Rn fsgyock: o
opfienally, i ndi rect contact of the feedstock in the

convection section of the furpace, using hot flu

. .of the f e

gaséd fr dHadHeing adicat dilisat ioghe prshented mElrpearbpgrigedstock.

exi . . : . .
4 i APEPEEE MRS Wk ipe T ddIcED 1GRR R AEEREELF & function
of fhdcbixteinotoalhiph éledatdrargrbonfecdswekl 4 mekeansl. neasur ed at

the outlet of the fjrst convection zone. exchanger tube
3. banLF%P Preg5es ap ﬁ@fméb 1 8K whetycs IFPé’é(? gﬂ?@ﬁﬁ% papsfifed for the
steRALNRER hOQ fmARE é@gieghﬁozﬂ'lgi Fai29 u’és?%&ﬁh cgﬁﬁgﬁrt@}ﬂgé’rature in the

the tenperature oF t he heat eéllaflee stock | g bet ween 120
vafordigisePa@tqr248 F and 518 F), and nost preferably

bet ween 130 C_and 250_.C (266 F .and 482 F)._The .
6. addilPF GRIPY Oﬁrcgﬁ@af ,gﬁlﬂﬁﬂé%a%%ew%é‘sg@ge%hﬁowﬁwkglg a hydrocarbon
fecARBLORTar RANIEL bRAS! YRS MAKRE p¥infof 4Nt 81 SLNNK Ol Rss fumace

by valve 28 to introduce water or other suitable U|$
comprisihg afopedectibh Isattiomnhasireaah [esst iont coaectoh zond, led a radiant section,

S a&ger via.line 30 controlled by valve 32 where it
th QeSS WPTA Y He feedstock and water, the mixture

exi (NG NRirdPAPIREtd BydrbQRbAAMNIGR fof S hEaRin%rln a convection

i ntermedi at e convecti on zone tube exchanger bank 35
zoier additional heating of the m xture which is taken

out si.de. t he conyection sectio ia lin 6 .for .

o1 HOVBEIE G RGeS BV BRI LeR fosHMGeevitB AT pue Hgi pa optionally, a
il Tiqlgd td folm! OMREurk B&invedi at e convection zone tube

bank. The m xture again exits the convection section,

t hi $c)tseparatingtheinmatB8 straunainvaparoriliqyul stpeptnrdoe dormtD a vapor phase

ough. a.side.inlet 42. Liquid is taken as bottons

and 15 i s Pty Rt i Pstia 2t i o

poi nt bottons tenperatures can be neasured) via line

46 and then directed via punp 48 as heat transfer

medi umto heat exchanger 12. e liquid separator

bottons taken fromthe heat exchanger can be recycled

via line 50, controlled by valve 52 to the boot 54 of

. . .
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furnace 16 via line 78 into at | east one primary

transfer |ine heat exchanger 80 that cools the
w@edobasr1r3 from an i nl et tenperature rangi ng frpea/Ue2h0L40490

to 927 C (1300 F and 1700 F), say, from760 Cto 871 C

(1400 F to 1600 F), e.g., 816 C (1500 F), to an outl et

tenperature ranging from316 Cto 704 C (600 C to 1300

F), sa from371 Cto 649 C OO F to.1200

5%’;8 ((% %m@@g%e Ve G &% OYE JL% ll&pldﬂmage as hgt Bottoms from
ﬂke%%gﬁﬁ@gasg2§ﬁ§rrap|dly fron1443 Cto 527 C (830 F to

980 F), then nore slowy to 549 C (1020 F). The

ef f (Vegrtolifg dhe: thioe bbttams fiera hé¢at eexelxapigan getsideathe ttyeslyfie furnace by

d by line 82 to furthe t men
indiigil B s g PHIE Ao Gisde st ek B Pisiishoft fepstay gortion of the
pﬁggmggﬁy&ggnggpg%agﬁugract|ons of light olefins. [0055]
Hi gh pressure boiler feed water can be directed via

| i néf) 8thckimg the edpwapharg it theaathiagtscpi@ssia gyrblysis durnhertd produce an
f ter heat ex %ﬁwge coil 86 |ocated bel ow the
CHUCP R WYL E 4ion zone tube exchanger bank coi

35 @%Caveﬁﬁ%vﬁék&p@w@& fidfn ﬁfefemteem coth@idind'6leBfs. The

pr eheat edhi gh pressure boil er water is directed N
7. t o dhstgamss rq,fncl@nnmt6 stiewip the emixntlrre SﬁamAm éeated en gm  additional

%t i onal he ?n % 33 ressurg ba ertfeed wat er

CO‘?:Vﬁﬁ 1%‘?9206‘§rpﬂoé r89“ P ER TG PEdBYF E&P4H i gh

8. pr e%b‘ oS (l;fedlalflﬁ@ Q/h\é@irﬁfhe%p&oplﬁlsé WhdaRAAE raﬁtablﬂi%onal convection
hi gh pressure boiler feed water preheat coi

zomammnﬂednebmge the initial feed inlet to the furnace

i rst vec heat exchanger tu
05, koSt aE A ol PBet S Rap S SR be il PapRGT the cooled
hqwda)olttbﬂl@ t&thehvapbh®qill dpapii@ssur e boiler feed water
heat exchange coil 86 for additional Freheatlng as
10nec§§sarqpesmfelan@e6 whlctlrﬁeﬂheaj\@pmemf@rda steonkjodih

pressure eed ter eh .

Pt ol Pdes P, SEIETE NS Hreiis Bl dRed¥fiet S pele lue gas in o
cotk@tii® Yorfto hRRMUCRSRSItddIHi BIf pReaire boiRinféddugatgas t hat

woul d ot herwi se be vented to the atnosphere. [0056]

Sat @bat edicdii epehpreers dHlutien eigami with diesrfluer gam B 8 teeawmgction zone to
10V1 gxﬂlﬂ,n 6ato a high pressure steam heat
Pregx § or Py t§Ipbcated in a convection zone beneath

hi g l@;% pr esptisralpadliap dcapdrivaicetvatteal theheiad gRutee dtcabB.
The heated superheated high pressure steamis di rect ed

out éHde edding dhy dettcd dibbioni sepm gng eptionple dasgperhipiete water to the
%mgv%ggglmater can be added to the heated

u
““?Hﬁéﬁ i gh pressure steamvia line 102

Con(ll)0| | @6htbaxchad g l%rhe-ﬁﬁﬁl higat @essatpsehaak gl Hotk glue gas in the

pressure steam having a pressure of at |east 4100 kPa
coq‘@eeorpgqcayn toiroyids hicgted, gumrhaatﬂdéngh PrEssEEhSteHY wat er)

Can 81?15 Li& ﬁé %gsuéol egﬂep %vageggo ] héact%%f %111 {h% teE Gflgg%ﬁﬂ Bl%sgu?e steam to

ection®zon or secondary super &a

prqaﬁcesesweenﬁdfeamrhaa&cemgﬁ PEeshiae atcath d@@édmoed Renpeodet; and

|nterned|ate convection zone tube bank 37 for heating.

The (Mesuheatrigchngingdths wesm (B Witlyhotpilessgisria aseapgstion zone to

BGRB8

11per fTae peovess Rtodifglonagef ’fha\prét@didg&kﬁﬂl@ wehetdim thedpuibottoms from
vapor-|liquid separator, and feed Breheateg/bottons )
thecwpPEHIWA seRGEREAPDaBINTaRSs from 26D cOre 398 s thpsgoled liquid bottoms

B 27°C P2 P RGFLOTTISE % AREC IS0, & g 150 C.ond

Iﬂd&ﬂﬁdhhﬁodﬁbﬂlﬁﬁdﬁ@ﬂhﬁn@wfﬁﬁn@ﬂ%Cﬂ@edUbECOHES l'i ghter
the duty transferred to the feed by the vapor-liquid
separator bottons heat exchanger or cooler is reduced,
permtting operation with a wge variety of feeds.
Water injection is necessary (‘and only to a m nor
extent) in the case of the |ightest feeds. Thus, the
present |nvent|on prOV|des for a mnde range of
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convection zone, and b) a radiant section. 2. The
process of claim1 wherein the hot liquid bottons
w0 200ga5f77dpm 200 C to 500 C, the cool hydrocar bREI/US2009/040490
feedstock contains resid and ranges from20 Cto 200
C, the cooled liquid bottons range from50 C to 350 C
and the preheated hydrocarbon feedstock ranges from 50
12C tg. 300 C. 3. The process of cl Ln1érmhic fur h%{ T
SomphF PERESSy ideprdiig fe, a0e phGIRFSSHE Qe peyye dilution liquid is
sulRtiRRERER th YA REAT RN SEHRERE kufrRGt tPRbIneRRkL |sMbstén\ﬁ)ally constant
Introducing a liquid diluent to the preheated
tenyyedatocan bionvdpeetigtidskpardtor. The process of claim 3

wherein the introduced |iquid diluent i duced as a :
137 U nd G e R BRe R e Reiiion o focds according
to 5&%? A5t @6 Kprb&d L BRAhE @om%risiﬁg eaglpzlg QB6RVRiBh seb@dhdving at least one

erein the introduced |iqui uent is substituted
cofwgctiotheorstapd ) dirddianiseétionathe apparatus somprighgnt t o

mai nf.ai n ubst anti al constant. te rature in the
Vool &S e RS EER kS i m 1.
fur {her conQ8RiohSoRO R HRERHERS pfddibated BEkbEFLG feedstock;
hydr ocar bon feedstock that includes a nom nal fina

boi (I)ngt pebinvnofinlgt foreaygtod8diBg, sttam,aopyicamy gid Wagrnde ghe heated
0 I Si.ng .a .convection section having at | east one
hy GERYBeE eSO oM I PEGH IS sect | on, the process
conrgt)l SVaydr-1igald ge?afaaﬂ%f DatthgPth® R RLEH sthobdt RERITRON a vapor phase
feedstock for further heating in a convection zone, '
and ) anfiquiich@hedse ther sharatos dutthad roovmrisimg dneesdshaad loudlet for substantially
di l.Lutioon steam and, optiopally,,,a.dilytipon |jquid.to
rorpiyit AR St Ry P R S hidhif oyt B sblhfiny Femoving the
liq&idrpRage dshedtcd BPASmb FaH e SERALRIURT sdp@raf@r m 1) a vapor

phase and I1) a liquid phase, relative to the heated o
m x {r & heat reaglgngel), cxtsmnlithdgha herolyapofurpisaskor ggoling the vapor-liquid

over head and .the |iquid phase as .hot bottons from the
s S Raty 18 P RBPS BoBbrngl endU RO st Rl ipd boroms
froth RA$cpErEraBA VutlOUEcF WhethdrBRinRYEddl S béttdn, RACIAIRYor receiving cool
i ndirect heat exchange wi th a hydrocarbon feedstock to
hygreeurbere feedstoela gt ahiepopxchagconedipa tortbh dgateggchanger, and an outlet for
hydrocarbon feedstock: (f) cracking the vapor phase in
Wi hﬁ@%%?%ﬁ?“%‘i@‘fﬁg%ar@n %G%S)F Cclfl’ ysis furnace to produce
an ef)f 4 uestfof drpdtingl fdle@tef '?mibn aJTathé GYitHdesay @Fdhd@ed hydrocarbon

cracked product fromthe effluent conprising ol efins.
feedstoginto the guelfor wrciyingi pieteatgddivdiasatbre ferdstogk.candt r eam

IS a . . i {i convecti.on rior._to

o5 (Tt rad, RH8T dbt RERPlnscle Al CPrdp ARalo 1o bir e an effuen
cofphgieg sle@hs.cl ai m 6 wherein the vapor phase is heated

in an additional convection zone prior to cracking. 9.
147he The sprasatup el dpigi kg whighi ferher sepmaisescd hggsi et
recygl j ' he..ca ljiguid bottonms to
th e¥®a%) g‘?“‘l%uc‘g%u{ %dng g%@%ﬁ%lgg .thefgi.xg%% 5{r§arwcl)’c ess of claim®6
whi ¢ & usiiveetiorcaomeIfosiasitiag tHeadsthcad & PovideR)hebeatvapor phase;
exchangi ng high pressure boiler feed water with hot
f 1 uélYasaisrch cxdivpetipiospolisn dha Atlperd vpaerippg Rlodingand

hi g r i - el i NG
o PRSI s ENBE i OB SN oo
15t o mheupsieatheaf @aindi3 whichrfush@awptisds 0 Masosal Ify

addi ng desuperheater water to.the heated dilution

st el ¥ kyat suchangerfRerisBentivg high pressue Raileafisedrpter with hot flue gas
- ' t - 1; eam of
n PR ABIPHERR Rl ALIE ML AGS e

st ead)w héut kathdngtie fgdseating dieti@psegatwion heeftié @as irva convection

provi de heat ed superheated hi gh pressure steam (m
ZOREQirvey 1de BeRtet HBMoB St er to t he heated super heat ed

hi gh pressure steamto providg a stream of superheated

hi gh pressure steam at reduced tenperature; and (n)

heat exchanging the streamof (m with hot flue gas in

a convection zone to provide superheated high pressure

. T - " Y o, M o
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range from90 C to 260 C, the hydrocarbon feedstock
ranges from70 Cto 150 C, and the preheated
whyweosarbon feedstock ranges from90 C to 200P@X/LZ2009/040490
The process according to any of the preceding clains
wherein the dilution liquid is substituted for the
dilution steamin an anmount sufficient to nmaintain a

sub nti al opstant te erature | he vapor -1 iquid
sep Hit o Tgdhor o o BT AT 41E R tﬁ‘&‘ G Rdna sicde
hyd (PHa A %etffeﬁsi&fl&ghle IhBat@d Bflﬁ’t?&lsﬁea% ‘Eoot‘hg Qb OstRRM S 3);

the preceding clains conprising a) a convection
sec{i®n ahanetrfgr addih@edsstiparheataomatectoithamzome saranlvf (B);

radi ectlon the apparatus co
ot 6L B EROSS ToF SHESE T DR WEn SetBueb gt fue gos in a
cofvéLtiéh SRHAUE BEdvAdt HARE sh?érh&ﬁ@d hiBf ptQgubiehgat ed
hydr ocar bon" f eedst ock; | €ast one inléet for
i nt (Bduen ngetsoe add,lng) desslpezhnatamwawmoeth,e heated lyepdrkeateddhigh pressure
rocar.non feedst rma mxture str
Ste%%ptB rRPY! EuadSt@é‘iB‘a‘? a*“t“é’Fr 8 thﬁ%]aP’ieﬁ%l“t‘ &N, %Etrﬁﬁqnlbceé L%%IB%%&MG and
@)malﬂeataeme@ger F}Bﬁﬁ@atﬁ@%é Idix&ird | bﬂ Hefled Bl%eaﬁela%gh pressure
separator further conprising an overhead outl et
stegmbzat] alesupaitepter avatoriwith lnchélucta@@ i phesecten sverth emylémwperheated

e R S BRSO B Rl e o

separator; (5) a heat exchanger, external to the

pyrol ysis furnace, for cooling the vapor-liquid
separator bottons by indirect heat exchange,
conprising an inlet for receiving heated bottonms from
the separator, an outlet for w thdraw ng cool ed
bottons, an inlet for receiving cool hydrocarbon
feedst ock as a heat exchange nediumto the heat
exchanger, and an outlet for w thdraw ng preheated
hydr ocar bon feedstock; (6) a line for directing at

| east a portion of the w thdrawn preheated hydrocarbon
feedstock to the inlet for receiving preheated

hydr ocar bon feedstock; and (7) a radiant section for
cracki ng the heated vapor phase to produce an effl uent
conprising olefins. 14. The apparatus of claim13

whi ch further conprises at |east one of: (8) a
convection zone for heating the m xture stream (9) a
convection zone for heating the overhead to provide a
heat ed vapor phase; (10) a quench exchanger for
cooling the effluent conprising olefins; and ( 11) a
recovery train for recovering light olefins fromthe
ef fluent conprising olefins. 15. The apparatus of
claim 13 which further conprises at |east one of: (12)
a heat exchanger for preheating high pressure boiler
feed water with hot flue gas in a convection zone to
provi de preheated high pressure boiler feed water;
(13) a heat exchanger for heating dilution steamwth
hot flue gas in a convection zone to provi de heated
dilution steam (14) an inlet for addi ng desuperheater
water to the heated dilution steam (15) an inlet for
addi ng the heated dilution steamto the m xture stream
of (3); (16) an inlet for adding desuperheater water
to the mxture streamof (3); (17) a heat exchanger
for superheating high pressure steamw th hot flue gas
in a convection zone to provide heated superheated
hi gh pressure steam (18) an inlet for adding
desuperheater water to the heated superheated high
pressure steamto provide a stream of superheated high
pressure steam at reduced tenperature; and (19) a heat
exchanger for heating the mxjure of heated

super heated hi gh pressure steam and desuper heat er
water with hot flue gas in a convection zone to
prOV|de superheated hlgh pressure steamat a

N I g



