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AROVATI C AM DES AND UREAS AND THEI R USES AS SWEET
AND/ OR UMAM FLAVOR MODI FI ERS, TASTANTS AND TASTE
WEDMABKIBRE Thi s application clainms the prioritpCcDiUS1d0&8004235

utility patent application serial nunber 11/05 1, 567,

filed February 04, 2005, the entire disclosure of

whi ch i s hereby incorporated nce

For SV EALS YLATEDD OF ARevANE Y BRIGARERRED

invention relates to the discovery of flavor or taste
Field ofttlé fiventson such as a flavoring or flavoring agents and

(T aprieelpt P Da st o el G tiny IR Y
dkyhﬁbﬁgp&bﬁﬂn@gﬁﬁbgnaﬂ@ savory or sweet fIavor enhancers,

for foods, beverages, and other conestible or orally

mdrifshenaientiandi ci nal products or conpositions.

: ny I
b e Rt e

monodlRylateigpsri@dded to conestible (edible) foods,
beverages, and/or orally adm nistered nedici naI
S_m_rr@@agﬂﬁaﬂzwas%o i nprove their taste. Al though it has
ettﬁuarfs RlcRoadifk ¥elBetf o@aﬁanqaﬂcmgaanon
?ﬂgggﬁg thlgTe ?o oglca ang b%o%he3?§gl basi s of
to moh@aikdatjuay. (Rptrheihodesnpriss: | provitiieg & fasdsircamrapnpisiing essentially

of alk)jllng{r%?%%qng anc{ %gtgs &pn%ggl L sgo@)%ﬁgtn%aﬁgvgﬁy?aglpg agent consisting

essentIRCFSSBSar UIBEd 6f $185y10REsdSdrdIdr dia thedr BARAE(SPRAY @atcting
In“identifying useful natural flavoring agents, such

the feedstream wﬂm@t@y@m@w@ﬁq@m vt a5zeplite Redaundey alé%\&en
theit

s 5 ST s ghBEIRaE n RER IO

comphred vopetidted selectivitt telﬂi\o@aﬁz@lma basedsmethe com:)emmqﬁoa czf the

recent article entitled "Noncariogenic Inte se lgla <a
alkylo6ng 67 816 o By TR SRS Of BIOPHENS SLAeras g Jogas Dpispe

Bnef%%%ﬁ&@gno}ag%%awgﬂ%Ch di scussed recently dlscovered

hat are nmuch nore intensely swee
t Wagure O mmchmntallustmltmg Mméﬁ@ vs wbberaed @m%ﬂ@%@f di- and tri-alkyl
fructos

and.th n1|ar th
benzepg R HLE it nf Preng i ardedng BBy PER2-busene.
a'ﬁélfré 8iid) f15WRRIRARF a “Bakeltad® pasdesd taifiguratias ebnapnnng a
acesul fanme-K, cycl amate, sucral ose, and alitanme, etc.
transadlesdater inguaeaitel withithg @kﬂytOAger et aI (Angew Chem I nt.

e

no sepdrsielipght éide dohaimeind viagh ﬁxﬁé}ﬂroaabtmnzérmrcolmm pastquoigatiaf section
describing at |least in part the kno edge of those of
(whichatforagybesaplied rqptb?repra?etss F n own sweet eni ng
8 Pr&IER Ehafi EB& &k af alk§ Rk dpdifter
nemggﬁé $?§§§3%%¥?F§€o i ng agen?g?IFoP e%an%?g oﬁg o
colunithe five known basic tastes is the ' savory or "umam'

Llr gé%é écl)%a n}?vs gérglgl la%@c@?%cc@&@aﬁg% blflg.g at%‘fld?fp WXW ccglgmn
! 'Iﬁ%l*rs 61§ Qﬁﬁzstﬁaéi% o7 %%d@éj&)ﬂﬁ%ufa@iﬁﬁ i ¥icAghe transalkylator
ar

|C|a substitutes for MG is known that a few
precedext the alklylat@ccurri ng material s can i ncrease or enhance

t effectlven ss of M5G as. a iR
Rk SRRl TR S Rl ) YRR o
locate"%ﬁﬁim&ﬁitb@mow%@&e&%@f%b@Myheﬁoﬂ’lat ural ly occurring
nucl eoti dé conpounds i nosi ne nonophosphate (I MP) or

guanosi ne nonophosphate (GW) are known to have a
multiplier effect on the savory taste of MSG but | M
and GW are very difficult and expensive to isolate
and purify fromnatural sources, or synthesize, and
hence have only limted prﬁctical application to nost
commercial needs in food or nedicinal conpositions.
New t ast ant conpounds that woul d provide the savory
flavor of MSG |tself SO as to substltute for NBG as a

S . a . a
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det ect abl e savory flavor in a subject, e.g., MG (nono
sodi um gl utamate) or a conpound that activates a
W 2RE0F6BRB receptor in vitro. The subject nmay PET/HS2006/004235

human or an aninal. "Sweet flavoring agent," "sweet
compound” or "sweet receptor activating conpound”
herein refers to a conpound or blolo i cally acceptable
sBigure isradiyw diagraneef aprogess gepfigur "g‘ flavor in
auqdq%ﬁ%ﬁghi atof- 9, sucrose, fructose, glucose, and other
nown n ural sacchari de- based sweeteners, or known

aFig'ufei ¢isal flondizrmneota proctss asufigiraticay Whieh dgmoé inctude a

artarre ]En]g the like as is further discussed
transaH‘é”’é‘PrrPr YRR B P at activates a TLR2/ T1R3

Detaﬂ%@?)%%gﬁﬁmhn vitro. The subject may be a human or an

savory flavor nodifier" herein refers to a

c cnmnm endos-butybbargersedre ysedcagefmdé@pbs toareduchphens. Chaene
ates, includin ,
and s Piathefeef sonfaly Bekrod oor RE RSisBhg BRERE il altaion
proce@%s ?ﬁbﬁﬁ&h&hl Snd@emeiratklatad prodacts ahagiveith the desiredtonamatkiylated
g in an animal or a human. sweet

produﬁtls,aﬁﬂmen $-butylbengons; A’hﬁ@?lé&dﬁca%lsé%rﬁ&@#dergpsmg
substqnh %138 Q%Jd @ﬁ&&%ﬁg}l@s %ﬁéfl] bEIRhE Ofhe &aﬁndmf‘-'iﬂl ﬁkﬁ%’ted

ng ARRERC] ng or potentrating, inducing, and
produbls @ekéraify muktitbeamoted arlfer cofivaxtedadd moabalkylatqzlrptrmt ma

tanse AR RN SRR ARG ehar] HERaEsahenol
SYWRE h?ég&{tsd l(ikratlgﬂ Wrefeldith b hhdtho SR ﬁic%ﬁﬁlg lsél@@thv@?of

saccharil ne cyc amat e, aspart ane, and t
arommuaﬂ@ﬂatmn ta ntomoaliylafion. s"ﬁh@mythbﬂ ale@srzeehwémaeas therelkglpfion

s to a.c ound._or_Dbi
cusf S S SRR B Cop R AL PO B o pyins
and of oPmbRtliHed bdénefynt heti c savory flavoring agents,
e.g., nonosodi um gl utamate (I\/BG) in an animal or a
Thesmmmmreaﬁées@l@%wbr enhancer" herein refers to a
Y é)Ehal?ﬂ #8068 0B RA BRRaYeA hmb S 808 Widi-
en nces or e sweet taste of a natural
alkyl Bénzﬁmmfbﬁhed:dm@ehe ﬁlkylxa’oom ofjpengentt with progylens end/ostegns-2-
fructose,

ST N O R AT TR T ——

tf%féﬁ %kﬁ{oﬁl 146Bn ¥%is SBEETHANW IS, thé YKyRRBE 8gend S8 & lcafBination
Selecan t he |Il<<2 asnl ssfurther di scussgd h%rel nin an

of prcmylenalambonfaOﬂmmdmembmw(SAm receptor activating

gﬂ%ﬂﬁ ?ﬂ%@g{l@rprr elféYE S gad %e%%%#l?&é‘}lgﬁc a g%drt%ﬂ §dbserved

for propy1Bed, tHeafiedited taelhyies bNd- end ikl beneeres pradatet perthO gof
a conpound that activates a sweet receptor such ? Y

produpt mopli bRihe @éréqotr@sardlm of yrhsther ﬂ&aélsx #onAgsni 13 Propylene and/or
0 © t hat m)dul ates

hnearcb g%%@t 'é‘ %ligqq%hd(; :Agpﬁéasfs %f)h&i RGP an i cceptor. A
W‘isn[@? Qﬁé anowmdidatand g'l-&dhjddlenzﬁheh anmil}y obsémved uging 100

npound tha ates (activat enh
mole R gy DR e RS 5or a5 GG CHELER B BRHEHY ng
V) $ofdi- and
B L0 g0, gt
tri- allt}& deptenes prothicedtusmg 160 mpdefhdronylene, in ixampled was 0.00124 moles

pr 1 SETER G DT SR SR B P RR) BATBRYREE

tri-alIBR bEMena! D dhda Rinkaoh nle% NakD-Blte inPAAMIPES 4 42500019

receptor ‘activating compound, e.g., sucrose, fructose,
gl ucose, and ot her known nat ur al sacchari de- based
sweet eners, or known artificial sweeteners such as
saccharine, cyclamate, aspartane and the like as is
further discussed herein. f\ savory flavoring agent
anmount"” herein refers to dh anmount of a conpound

(i ncluding the conmpounds of Fornula (1), as well as
knomn ~savory flavorlng agents such as NBG» that |s

...... g a
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n- propoxy, i sopropoxy, n-butoxy, t-butoxy and Iike
al koxy groups. The term "substituted al koxy" neans

W@ bab/0sd’e2 R group is a substituted al kyl gr oupP@r/US2006/004235
resi due. Exanpl es of substituted al koxy groups include
trifluoronmethoxy, hydroxynethyl, hydroxyethyl,

. T
alkyl I%Qei%éé&é BRIGRRY #A& éh%%lﬁ‘ Hid 8f p&ﬁ%&!ﬂé’ﬁuﬁﬁ@%@%}i@Ivlﬁi/éd'between

rs'to an -R- group or radical, wherein R and
these fRro points &d ikipbtragedolospline TH”some enbodi ments t he

k | kyl be .Cl1 to.C d i
e B et SRR € hea ey ST yR RS RS Vot
obserf2d@RfheR coffifnatioh @¢Bhea? fbhbéhe(sﬁékﬁibrap}gandlﬁiahwahﬂy@t hoxy,
n- pr opox%, I sopropoxy, n-butoxy, t-butoxy and like

concentrdiny ofjfrom) meleiitol 8gmeleeanrpmgng. kKihe greugs aaBukis 2

t hoxynet hyl ... h apvl

ot o B USSPt BRSRAEK I apt propyin
were Va@ie@(Exdmles SI7RUWhete thadioteh propytme iig1fréini 29 mole% tk\B0 mole%,

group. In _sone enbodi nents the _hydoxyal kyl roug§0 an b
the acial weles of ¢ and fér allyl beprencepis d40 garpduct ¥ias plleest S0 lesy than
e e AR 25, YRGSl o s

1Usigranafieliting, ag?ntrvpmpmix?gtampmbmdhipdmﬁ pyapytepy knd hnpgpr
buten%%)?g%r%r g Elgpu%]ﬂé)f %g@*w’teﬁgg}g{eﬁg%?gutgia‘%p’ien%.s tI%E process
may elfO8F #leasPrtBfidd thosRE ofhigequisstP@dnshiyRebr CHielebR dkorbasing

substituted aryl, or substituted heteraryl group or
equipmenti catls anth sinilifying éherprpeass.cal conprises one to seven

.0 ne to four carbon atons. In many enbodi nents, Ris
Z_eqh_tg&i_ggq kyl radical, and such acyloxy radicals are

ga’?aa{e:tﬁddqdvdlyeg‘cf@h@ﬁ@g(me am?zttm&wl,drcmaﬂmiﬁmmi Iaﬂoylj,ating agent

u r oxy, _.pl.val oyl oxy, .pentano XY, nexanao ,

with 2qglte iy SRR 1 REVMIRE CrVHaBER R o rtcs U HePk Nos.

3,308 960 4RG RENY 341~ ﬁécggy‘%l@d%ereﬁ by ?ﬁgrelﬂgé. eBiite bREMb identified by its
enconp of al kyl

asses the Initions , alkenyl, alkynyl
charactadstice rayediff tioh phitero whichyn tehms bf the eigoificghtedivaleesan

addi ti qnal I ¢ residue through a carbonyl grqup to
(Aneorn wRbo e Pu ol 5f st 0 PufPLR RN A8 o
reprodlcBd itat191Géloaey! * such as fornyl, acetyl, propionyl,

butyryl, pentanoyl, pival oyl, hexanoyl, heptanoyl,

benzoyl and the |ike. M¥ABBEdferred acyl groups are

acetyl and benzoyl. The term"substituted acy|"”

denot es an acyld VpluaspfRefedion in Heoledatup substi t ut ed

by one or nore, and preferably one or two, hal ogen,

hydr oxy, oxo, alkyl, cyaligalyl , naphthyl, am no,

(nmonosubsti tut ed) am no, ¢dissgbstituted)am no,

guani di no, heterocyclic gisnggosubstituted heterocyclic

ring, imdazolyl, indolyl,spynrolidinyl, Cl1 to C7

al koxy, al koxy-al kyl, 9§§f4 acyl, d to C7 acyl oxy,

nitro, Cl to C6 al kyl e &ﬁf' car boxy, al koxycar bonyl

car banoyl, carboxan de, 6%9- to C6

al kyl ) car boxani de, N, N-dP2E9lto 6 al kyl) carboxani de,

cyano, nethylsulfonylamno thiol Cl1 to C4 alkylthio

or Cl to &4 al kyl sul fonyl groups. The substituted acyl

groups may Dke sanbystsitiontofdedite betans dascrbedaasdolowes:er abl y

once or twige, wWth or Wi.bh di ent

substit uenté&dgcm@ﬁ‘&']te‘gsgﬁgglqzd% Qabﬁﬁ’g{lt ed acyl

groups i nclude 4-phenyl butyroyl, 3-phenyl butyroyl, 3

phenyl propanoyl, 2- cycl ohexanyl acetyl,

cycl ohexanecar bonyl, 2-furanoyl and 3

di met hyl am nobenzoyl . Cycl oal kyl residues or groups

are structurally rel ated tp cyclic nonocylic or

bi cycli ¢ hydrocarbon conpounds wherein one or nore

hydrogen atons have been replaced with an organic or

i norgani ¢ substituent group. The cycl oal kyls of the

o - o, oy oy A~
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can be the sane or different. The term

"am no-protecting group" as used herein refers to
waasosdseent s of the am no group conmonly enpl PYBEUS1006/004235

bl ock or protect the amno functionality while

reacting ot her functional groups of the nolecule. The

term "protected_(;non t ed) am no' .neans. there is
WhereHerﬁiﬂﬁltﬁtilrcatl%tR T dsbion SeEb R RS EE AF SubiSu no
galliur! 89 eﬁdgltoﬂ eké}alﬁ? didnhiftfim); tRas s@6Rd REMUBE ERMp consisting of

car oxam ans here iIs an _am no-protecting group
sﬂ1com etomiwny dndphospheravist(pretpeably Siligpm)aX i 1§r less Hhantle preferably less

v 2 BRGS0,

and WnistuE)QQ @Ndepthding 8h fie' @nlitioh bif @chydedtdhant on-tRngtabegion
wherein Ris an optionally substituted Cl1- C7 or

presen®l- C4or gani ¢ group, preferably an al kyI cycl oal kyl

a?ﬁ{ﬁ@%@gg? ng F())?lg gl{;l:) tgﬁ&d@o LT py H%)&l%iﬁal sPrnthesis
but my tgsﬁ Wt: b hiethégdighgdbk by gwmmhangiha:hh&;um Sanhthltylle mﬂtzlﬂlomsdaclude
| ndl cates - ereln i on
those §gmsGrouns & 1) oC the Retigrlic ok ofrtse Blenianis; Angiies way to

| Wl
oA o AR

ions offilithiiry) pdtassmn’t <blgtuy, trﬂragnesamd barken, Jardhgnsm, ggmhm,atgckel

platlnplgob%ﬂga?p:ng%% g%nhlgtt %n ag?r)e,ciz “ﬂfeg)tﬁ%]géﬁ)d%\{c zlt'tallg 9 t %?1ements is

referre?t?t% H%rgny |tﬁé1§cftﬁé€ SenapgiddheTitiK &: FT06tdLétl. Advanced Inorganic
indicates -S(O R groups wherein Ris

Chemm'ydéﬁnmaw?g) Substltut ed C1-C7 or Cl-C4 organic
glﬁgﬁh F%yﬁﬁeﬁt@f Rl P? 3 ASRABLEY 847, and 164,939,

I'sul'fo
1ncorpo$£t9cl RE¥InDY refedtice, \ﬂhlbhl hw&tbﬁmw thetdeﬁnityoh:uﬁ Izé(th’wbeta to
and the like. The terns phenylthro

mcludegn@eg,qlggqepgﬁfl yaing tegppfati st mteﬁgeﬁt@emogmm

hydro§ﬂi| faﬁ?f nferfal gﬁiz/Rl gﬁ' YaIEA L) a%lg)rﬁ,‘t‘i’c%r?édieﬂtﬁﬁm Ro.
I's ap eny grou e ternB substitu

Also, ﬂte@m:yhteh deschbédsmﬂﬁn'opmé’tatqnhépyll@ubﬁ@b\tpﬁé5 04qr{ENu-2") and

o5 AL RS i R BBl

refereﬁ@é ﬁﬁb@ﬁrﬂc&re%ﬂ%&iﬂtﬁ@aﬁbﬁ Pﬂtems V1§ sinilldto that of zeohte beta
koxy carbon% " means an kox group attached to a

and az@an@n@ﬁwlﬂgn scope of thyp o "théﬁ grﬁa RS u§eda1rﬁrar1ky|

;
TaB B R 8P b S S R s R arL W AR
ahmn%bﬁﬂ%%w?ﬁﬁﬂ?dgianp%emqaﬁgmgyl group, which alk?xy may
e substituted as descri ov re nto
subst i t ut de/BIMy(1.0 Fel ?{é qgﬁ S{y#%??e k\2%]':3{:"}3 a phenyl
where% Rl” m%feﬂ et r&*‘%&)ﬂ cd'rﬁfgﬁﬁg‘l)f d18mBRRH ed11Rin, H¥on, and iron

ons connec g 't oget t wo separate addi ti ona
(prefegathiyl pmmﬁxram)?{ essatéctéctiﬁmn;theegreﬁp Dmsisrtrdg of sificorh @aymhanien, and

phosp%g lﬁ?ﬂ %éé‘r lq%ge l eﬂr%gqr%;y leéf, gﬁta Ova,?e P(els Begter
than %@’l@ﬁrtﬁﬁi P(ﬁj W 3s BPRALAL &fa i@l RASH Is tROFalEAT TN 4 Q is
toget her two separate additional groups and further

selectbé ﬁlonntrye @D@dﬂ@ﬂﬂﬁ@‘rﬁbf lsfdmn iare mmm@xgmpp@,@rgamc cation, and

mlxtuiesurg h{);ln apr errée%/dhesp?q:)e c?rg,r# ﬁ%?re rﬂorf% tgﬁeaFy Itl?a?leS’ and less than

I-(acetantdo) 1, 2-ethyl, 2-(acetam do)- 1 2-ethyl,
2-hydroxy-1,1 -ethyl, I-(anino)-1,3-propyl. The term
"substituted phenyl ene” nmeans a phenyl group where the
phenyl radical is bonded at two positions connecting
toget her two separate additional groups, wherein the
phenyl is substituted as %ﬁscribed above in relation
to "substituted phenyl." e terns "cyclic al kylene,"
"substituted cyclic aIkerne "cyclic
heteroaIkerne and substltuted cycI|c

o, o o s o o o o o o
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and/or limtations, which can be shared by the various
subgenuses of the sweet and savory conpounds of
wo-rooB@6Z 1 ), the conpounds of Forrmula (1) canP@l/8682006/004235
share nore specifically definable chem cal structura
features or chem cal groups or residues, as is further
escribed below  For exanple,. in. so enbodi nents, R1,
50. GRS R FHal e disbic Jiccdbe Gtpvs KON greater than
5:1 2Bl RYPtHEANS0:3 ! alipreferdly g&x&e@ih‘aﬁ By andhgés%é}%%i al kenyl,
aryl al kyl, heteroarylal kyl, alkyl, al koxy-alkyl,
al %mﬁyﬁefabby sela¢try fromcthe rsaploensistingarfisbdiuhg petesiuny) lithium,

“RACH . j -RACCPH. - RACCPRS. - RACORS, .
ot o T S
deSuitableiorganideationé ae TRRE icBlidiS whickare deriPéd ih aﬁ%@&?ﬁm R lution
a

amn roups, hydroxyl, or hal ogen groups, a erern
from feiragihy 1 rEmgn ek oEs e gissanto dibesss dub9izebicy o2 st octane

| - - 2 Ge. ds. of |
i a5y A5 AT S P S A
octangfoatage dihn?ml'rdesir sllihyﬂg)x(nlie, Iajliﬂ tlheyirlfajt %lﬂdiro%)ealnfa‘ltent Aﬂzliclzations
ar nyl, aryla . heteroaryl a , a ,
Nos. Eﬁ%ﬂ@é@rﬁa@@r ¥at0978|)/‘b§9$<’§3 7 Hé%‘i’éﬂ)’/%éw }épryin, by teforence.
A preff&t R REM EatioR iy tetr8Oly NG ARRRYIond" OUPS, and

optionally substituted derivatives thereof conprising
1,The zeglite beta prefetabhyyis predoinimangy duiis hydryggsnoisy forno IGenerally,

the 23R8 1o it Fkrten @i BY ammbgn faghiooge Blawed by

calciatied. df thedeslétt indydiiesioBdvith 4hsst éﬂdﬁgﬁ regfo%m%]éfﬁﬂitfé)ggx? cation
substituents independently selected from hydroxy,

to sodaym aen, calewplepalopgmay| TicighCHRis PrefaBRiotat, aftcalca@iien, a
. : i o Minvle trifl uoronethyl, . . .
o o e P P S BB o on T B g oms. Teis
especillp prafernehthaig deass809F b thRZatni4iess aRBodcupidl By P dFHREY ions.
eﬁﬁ i ments oﬁ he conpounds of Fornula (1), one of R2
andS'RE PRI G SR Bty FEtableer uspindhe pesegt applicatorn
include] B@RkEndt RS LR 11D Tinlel lt'@zeoﬁ’fﬁ&ﬁ ﬁ{agee P%ﬁ? pﬁg{rgqegﬁr S desctn'bed

_ understood that a statenment herern eds
in U.S Ratest NRS, 2784573 incorpotatedbinreimiiyat feseras. UiR: PatdnoNols,058,570

. R3 | d d the oth f R
s AR B 980 50 A S o
from 208 °@rtot10e0°Ce iberdbr®tmbhiad sMiaBting)_oﬂ?orm agiffyélﬂea tlétga%e

|

deﬁcribed structure. In many enbodi nents,
agent, gnd () the galewed gatalysris inmrrzehanged yithiasalisglutip compiisig one or

b : 3 i onded. t.o both (a) th
more B B L S GG fB 8P at Bly sfemary
ammoanmnchlﬁr_reomnaneha_t acpreg@qﬂéarﬁrnbﬁiahﬁma’_éte_swhi'ti@g g;ﬁ{ Be bs’elﬂfl@ sz

or ic qrgani c residues conprising additiona
edeW§Hﬁ%EgﬁZ§ﬁ5%B and up to 10 optional additional carbon

at R Foolif M- tRBE JenBAlIL Ys 4vaf | [ e

i ndependent |y %elec%éﬁ ?r%ﬂ%gig&%ﬁﬁékﬁgFgggﬁ?%géﬁPW'?7
preferghlyimompeisessthtl w146 or lesealk Bimmataboside,tacre e farablyRassthati(.62

' .ude organi,c radi cal s havi the formul a: wherein
w2 N0, 45 Blof a1 4 ity ot Bt 10P G erabpy ampluto 25
and ha8 8 QuEadehrE326Y J00 P oSHBRL gfelﬁﬁﬂ%l '696 'ng}‘%of more,

I ndependent |y sel ected from hy ?ogen, hal ogen, a

hifefr BRIy zeddite Bnag apdsloas-acatal it rtiuh geneeallyditiis prefeireded ik the

: ' . o.to .five heteroatons ingependently,

zeolite SN0 TR Srict KPertyeh o5 aiRen. SERG iereawigercr
naturallylonffingelays. pRMrTeaThSrgakib BiddéAisAurmak. Blefatalyst/binder

i ndependent substituent groups, but in other

enbodi nents one or nore of the R2a or R2b radicals can

be bonded together to formring structures. In sone

such enbodi nents of the conpounds of Formula (I), at

| east one of the R2 and is a branched al kyl radica

having 5 to 12 carbon atons, or at |east one of R2 and

R3 is a cycloal kyl or cycloal kenyl ring conprising 5

to 12 ring carbon atons. In such enbodi ments of R2 and
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tastants and/ or savory enhancers. Such conpounds
havi ng any of the optionally substituted

W@ 2ao6/a$0par onapt hal ene, indanyl, or structual | yPEBUS20861004235

hetercyclic R2 discl osed above are highly effective
sweet enhancer conpounds. |In sone preferred

g QLTS RSP LB NS BT PR ) T S St o
neces Wﬁﬁlt&@%‘?ﬁfpﬂ%ca‘i forhR! bRt kel Al @&h{%nﬁlﬁh{ll&%e&' ng

an phe ring, as exenplifiéd by the follow ng
cylmdpncelffennsg «tyhmcbg:a}mms ar(d theia pomerpording hollaw eowiterpRits. a

o Pehe BcolaBy TR toterie & AT B eRub P Pl i et o
sufﬁcféﬁt Ji\)ﬁ'ntltﬂff Z8blite beRltb ‘!éi‘id}ér faetésultha panitlds catythyly egse.

many “enbodi nents of the am de corrpounds of Formul a

Sultalxly,ltyte ca&alw pegickassamprise frﬁ@l 1 whip tp;?ﬁu\@adﬁlzyolée he‘ﬁo@y@ ic
f

i PR STNEYEKEH GLIHEIREH el TRl e B Gh o

wt.% (zé?ﬂil’cd'l’b&t@, Haber)) orithel tdiﬂﬁﬂﬁgﬁtldfﬁhﬂ@mys(t 5m1tmelsa
(Lid):wherein mis 0, 1, or 3aind_e%ch Fi)can be )
bSHtEe semupicially awwéabémw Rsta eatalustdngiydes, byjdggnofmgeessarily
. from hydroxy,
hmm”??‘gg???“ ag%i@ B%NESEQI\#%@%!\E qi) 2. CoRCH3, SOHB,
SHi a prafériegdl e,ml:eﬁhydmt ths @mlm@béta cwtalyyﬂ comprist$ aorudates hyl ,

th . oL N d f t.h :
compriging 80 Wiedh bk 2iebive BB Sor i 0 e e TR Iy
prefer%d‘%ﬂﬂ%d%@ntt 2Rifd }_@&Vdéﬂ Bsdd0b! oM 118 RENEAXAFEIRably has the
conmpounds ( For nul a and (Formula (Uf): wherein R a

follovanggenesallme}pﬁéfh@ently hydrogen or a lower alkyl. In
many enbodi nents of the am de conpounds of Fornul a

a,non clic heteroaryl ring. The
Zeoh%%g??owgeﬁg{ogp%gg ani de conpounds that can be used
Naz04: roupln ‘hula(ll) are typified by the
Molag §ilicatg R3804t €s: wherein mis 0, 1, 2, or 3. In
Surface dteacifBounds oP 7Bl a (I11), each RL' can be

i ndependently selected fromthe group consisting of

i o RS, B a0 e B Bl nBnie
of the conpounds of Fornula (I1), each Rl can be

ExtrudlidRpRARRL | y sel ected fromthe group consisting of
Averdg¥ eR¥h! mnfNH2, SH, hal ogeny 2%1’1104 al kyl, C1-C4

(1- G4 hal oal koxy, -C4 al koxyl Cl-c4
‘é::f K &4 n,lb - C4 hydro OH NH2. NHR6, NR6
C ¢ ’u(% i ,1 and hal ogen,
Om%g K ns{lé’ al kyI pr ef erred
Surfa @i rgts each RL is indé tIy sel ected fromthe
FORI9RH Vot of hydroxs:3% | uoro, chloro, NH2,

MAIA8 "CN( CH3)2 SCH3, SEt, nethyl, ethyl.

i sopropyl, n-propyl, n- butyl, 1- nethyl-propyl,
In a nicsDivefeyted embbdin;dnl, thoe enttudates icémpﬁmﬁyﬂin&qx’s havieg hmnye;rage

et hox |sopr (004 nd trifluoraone ou
lengttehoR A IaS TR baf Rpierge e siaiorh 0 SRy Bis e A
pﬁmﬂ§réﬁghgggﬁm&gaqgmghﬁ&pd above, or the like. In sone

d enbodi nents of the nonocyclic heteroaryl
TheAamnd‘echimg_ub_ds Ais a substituted furan, thiofuran,

P TEREEte St i reftRigh§ ue?‘is%x[”wﬁé’fg&%‘*ﬂ«dyim‘%@“%@r%fs usgd to
alkyla@é pé*nzeﬁen SMTRItSHISdh 2 8rEA8H m%ab(s alk§atedl ubin@lthe niRfbde Seltable
se

can be independently ected from hydroxy,
quoro chl oro, NH2, NHCH3, N(CH3)2, COOCH3, SCH3,
SEt, methyl, ethyl, isopropyl, n-propyl, n-butyl,
1- met hyl - propyl, isobutyl, t-butyl, vinyl,
trifluoronethyl, nethoxy,thhoxy, I sopropoxy, and
trifluoromethoxy groups. LI nmany enbodi nents of the
conpounds of the various subgenuses of Formula (I1)
descrlbed |nned|ately above at Ieast one of R2 or R3

- o NN PNA PN B 1. a4 " 4
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hal ogens, or phosphorus, and wherein R2Cand R40 are

i ndependently sel ected from hydrogen and a hydrocar bon
w0 e®ossehavi ng at | east three carbon atonms anBCT/US2006/004235

optionally one to ten heteroatons independently

sel ected from oxygen, nitrogen, sulfur, hal ogens, or

hosphorus. |In many preferred enbodi pent of .th .
substifyies LAl COBWBBER IS b FOEe RSPy hicRIges i Rlerletp aith the

produa%glr qanhe{ﬂ 61k AR di iR bordBbind Dt ERah RS dheh
dent sel ected fromthe group consisting of
substitmenyts aidh;des blih &t 1t oevopsasil k ingted bo/leydoent i grough k Misturesred

ocycl eal .k 0 ng five to 15 carbon atons,
monm&ﬁgVéDﬁ%§ 1%¥ E gﬁ& %@o can optionally conprise
Ofge Balzeﬁ@fewknfe@mrsuﬁmji ot B&ds 958 e fiided) }_E)kéfeﬁﬁly% ®E%

from hydr hydr oxy, fluoro, chloro,
or mowg mqsg prefi ec%éxcﬂ% wi&pr mare enzens: #s/deteratingg by gassprospiesraphic

analysg Eﬁ}e p%fngley s(?lrt?ﬁigr o}ﬁgnséé%f&%é’ andecgtﬁé}){tyﬁagg gﬁﬁ@{t?egoﬁg'%ferably

from doh&er@?bﬁhl&iﬂlﬂﬁleﬁﬂm@md&lgqfro&sﬁdwémh (aV}morrtaltles tt)f@h&ﬁg ahed
onpound has the_ Formula (Va): wherejin A.and

benzeﬁ%@@ﬁ'éh% e pseaf the jarm W@P%?tﬁ&eﬁfemé% P RYY mteasiedato
excludéecga%pen%tgkjhtt 3‘8\%}3 %%hggstgé ige Rb%t irg,@é?rgﬁogk af €

Petroleytl Refjeing FRbEeshes, Mg Grayg &Fill ()3‘rdaBd a004)) 1nomrpsmtndthemi11 by
al kyl residue conprising one to four carbon atons; R60

referepee. apsent or a Cl-C al kyl ene or a Cl-C5 subst i t ut ed

The ANV EWsenR70 and RB0 are independently selected from
the group consisting of hydrogen al kyl, al koxyl,
alThosiiylating hgenDepmBRSs preplylage mwarmne(@mmch geoRvailable

YT T T

butend &} R4 -Fhtend rd:ii”—hﬁﬁt%ﬁ@ oyeé hextulRg tH&TébeléOpI&fdi‘red linear butene is
i ndependent |y selected fromH, Cl1-C6 alkyl, C3-C
trans-gPuieng WEh isavaileble Ggme kasely of soHTqss.dnelpdipg but not necessarily

hmlte§ ??&H@&ﬁﬂ@%&&g&g é'_é&gfrgrf et‘ﬁ@gﬂiﬂl‘éﬂp %eqlkﬁé)cﬁfg-ﬁg%nt
preferabiyl epiodarit:4 yo s éilenoleﬁblfen@af mbpyiyﬂlq torlmeamiyiwne(s)

S P gsln el bRt eROb PR o7 s fapydiene,” ¢
prefer&lgl%r 8hH0 ppl'ﬂ'@ ,leﬁkgﬁﬁtyléﬂ@ %ﬂe%re@%@"ﬁoo or &4 {8obutylene.

, ethyl, isopro vinyl, trifluoronethyl,

Lowemmm@of isabiwtlgne mé h@ten%(mewﬁsm insyes gaoHBiR P t-

butyla gg'urﬁﬂ %?@g;%y%gta H)t;, Lfat d‘?epen et%{i(kcflg bﬁﬁ'ﬁmy : Juct.

EYhd: d&kla‘uﬁ% hgety I:ypldhﬂi@bgfnlpﬁm)sblmemd{dh@? dloleﬁr?s ahnd alllcynes
enzot hi ophene, piperidyl, cyclopentyl, cyclohexyl, or
Preferably) g apqugnty pf élg?efp apdforalkyresiip, ghlepsy mpre preferably 200

pom B A 9 LSS i U Ry g o

cyclo‘tamﬂe%@o may bie peksprtrin éet fleyd. sRdeerabdyl the amoimtdf ogdopropane

and/orsélc{o%x Otrfgﬁﬂ 1s1 hb&hﬂm o}r_%e’é% AR p:ref%aﬁ&%?o% ’ppx%oozr ess, most

ferbbil fIby Hﬂﬁﬁ | nethoxy, et hoxy, 1 sopropoxy, and
mﬁeﬂryglug?onet oxy groups. In many enbodi nents of the

Thematmmlﬁecggnpounds of Formula (V), the oxal am de

p&gﬁ%lljsntgrg%]ﬁ? agarc or§ %%sédggztpg}(}ré\éggs&%%rﬁxawﬁe 1o process may
be carfi¥& bR r&hﬁchwm%x@slhmﬁagyéddl@ thé ¥sthRBERId\erorhAtRfeedststkdo B

are independently O, 2, or 3; R50 is hydrogen or

nmethyl; Pis 1 or 2 and R70 and R80 are independently

sel ected fromthe group consisting of hydrogen,

hydroxy, fluoro, chloro, NH2, NHCH3, N(CH3)2, COOCHS,

SCH3, SEt, nethyl, ethyl,7|sopropyl vi nyl,

trifluoronmethyl, nethoxy, "'ethoxy, isopropoxy, and

trifluoronmethoxy , or two of R70 together forma

nethylenedloxy r|ng In sone enbodlnents of the

o o . o o I o — Y PN
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Those of ordinary skill in the art of preparing and

selling conestible conpositions {i.e. edible foods or
whewensges, or precursors or flavor nodifiers pPe¢EUSING/004235

are wel | aware of alarge variety of classes,

subcl asses and species of the conestible conp03|t|ons

|I|zevve known and recogpi zed terns_of art to
streef oty RO Ot T T B 8 o Pdding the olefinse or
polyﬁmﬂa@)&ﬁb e dtOcle A RGH: BramiTst MRl tna‘ﬁ%'c%&la%ﬁ_tﬁtloﬁéﬁthe jacket of
onpositions. Such a list of terims of art is

the a@tﬁﬁiﬁﬁ, &t agonsienssymayrie frovided, spemidviedhd haat oﬁmaemm adenhintain
s subgenuses and s es of  the

= cong b et T8 Y Eeh s Y HE BB eBh 2B i ghion moce.

See e@n ntastctatdnhbtos BP0 8262, 538522 1T 44y 812940641 41€76,883;

list comestible conpositions, ei thér Singly
5,120,403 A5 R0 QasHEE eachaforhich B omoresratel kersindy 1fisros :

' o]0 t.e .confectioner
BT ol e 3 B B RSP e B
upﬂoamrdtomﬁnwgnomm carradamdng) ba&ﬂaﬁeﬁwdrﬂﬁfgtmth toMcsirentorpped
ol ate, chocolate with toys,

countm ni at urge ?@fgﬁ (@
SIoPgPYcatalysy andhy s SReearIceTE MRy aenteisa single
1yt {
cata %u?%?“?ﬂ“‘itlf‘t'é?‘st%f)%‘ﬁ‘*sté‘“ e Rutn B RS BrerfiA dddlfi or
olefingand sueretdge oorlingt lnrrstage oledinladgivios and ngwentaes, 1s<§1hd§1‘ﬁ1’a1

operaﬁbllg gﬁha?lg r%éﬁ | %ﬁeﬁt&ﬁlg S%tys&}yﬁ\q Kgq}:gﬁlnggb%ﬁ%ag IBl‘fIgglEFgS lil)oss1ble
the cqnaﬁk@g&éphbm 68 bpen® batBIyS:ey re@&&@ﬁkﬁ%@&@ﬁl&éeﬁ%@ty aegas

pastries, cakes, packaged/industrial cakes,
3mg“@¥$@é@@@@§/artlsanal cal ces, cooki es, chocolate coat ed

b fllldblsc its,.savalr.
oI e SRR S i kel B A6 P G o
aromatierfealsck it &t least tved sagefsaPﬂefeyaHJy ahdtt a1l be W6 ot fore catalyst
muesli,, other . rte cereals children's

beds GRS e eEE AR 8008 O of berpmeki gk isadet
betwebh BfBatadysNBéR (ﬁ)%dctdi@ Eil?ér&)(gé cco%llﬁé ﬁﬁg‘besdb&gﬁ[ﬁlsﬂ% Bil e use

water ice cream nulti-pack dairy ic
Ofacwlnglm#@chemdtang@e cream take hone ice cr eam

t t
S8R e B 56 B SRR S e
producirstreama paidudcddytherattotkahy Ve &f@ﬂ:ﬂ% 8 a ®olufnn stream.” Reference

fresh/p gsteurlzed mlk, full fat fresh/pasteurized
to the Frater ordBaTeagtey PRRgRt 5 @ SelPpasST ealing eebdud should not be construed as

t t life/uht | k
1~1mltlds’c’yq’l%grr(f%e Sq{é% S%f%ﬁlwl& t{g% Offa%)aleg’r ele Ieoﬁg I |mf el uhtSem
mlhkalkgletion piefdeably tlmdmdﬁﬁdd aiaPo fiateBedichdtor HPeditihg under at
least 88 gﬁ g geva o&ated ¥1 k, flavored, functional an
cast paftial P g RhassLORdITNK , Th talad iged r#?qdvzata kq thralkydrior iy front 40
g/hr tof 20BVEIRERr D% kkotgﬂvél%ﬁb ofleeﬁlztgﬁ ncgls qﬁélﬁ‘éﬁ@ég’i ggr S to

juice, soy mlk, sour m emen
maintagp ptnlﬁgst a@@tftfalahqmﬂ iphaseand to minvichéze srkblekal idolyiantesh deiﬂé@f

rocessed. cheese,
butencly e iR B Ber R at Bl PBurep b e pbed akteom
100 o:ﬂaeteeec , roRE ﬁ&@@&nq@@@e% s5 gadahl eté}%@%?ﬁéﬁdlzo "Cto
.Cheese, hard cheese, packaged hard cheese, " unpackage
140 °Cy gkhe Rgﬂs@@rgén tly:crgmj}op vegehtll veary wvithl thy tepiperdturef bat\conedlly is

. r obi o oghurt, drinking

from nggﬁg t% 350 ééig’l p%?f%a?’?lﬁ OWgz@é)é’r%}P?bg |B¥ $bi otic drinking

yoghurt, ch|IIed and shel f-stabl e desserts,

dai ry- based desserts, soy-based desserts, chilled

snacks, fromage frais and quark, plain fromage frais

and quark, flavored fromage frais and quark, savory

fromage frais and quark, sweet and savory snacks,

fruit snacks, chips/crispg, extruded snacks,

tortilla/corn chips, popcorn, pretzels, nuts, other

sweet and savory snacks, snack bars, granola bars,

br eakf ast bars ener gy bars frU|t bars other snack

.

.



10

15

20

25

30

ring of R2 and each R2 is independently selected from
the group consisting of hydrogen, hydroxyl, NH2, SH,

wh 200086362 or a Cl-C4 organic radical, and X] 1i BCITDUSZE06/004235
SO, S2, NH, or NrRh, wherein Ris a Cl-C4 organic
radical. In such enbodi ments, R2 can preferably have

i A EAS S5 VB % RO S R

achle\}eSSO"‘/E‘QlexB@fédEf&'érXb@@B?&&ﬁﬁotferl‘ﬁﬂiet efe% 999G @R $iopd, infisht
of , "hydroxy, fluofo, chloro, N N( CH3) 2,

prefer@lﬂ@f)l@% @0HgTe csmlerslmatolﬁbbth momwne anddm@ﬁyllten@(s)yl
BB e R VR e KRBT el e

quantidiRe @nﬂd ithe SdlecBiRR td thﬁ@éspéctﬁiéﬁﬁ&ﬁ)aﬂcfyldtétﬁ)roﬂﬁcts differs. Use of
configuration, as exenplified by the follow ng

a combipetion plnppylensanddingaihntene(s) a8 theaalkylatmgmagqnt praduges fess than
e peSFARELTE D1 DERURY Bl B 8 e

given bDdf clatditidrml dgemlaﬁhﬁ@ohirbpﬂ'lendﬂine@ﬁbﬂitaﬂmﬁa)l df\ftom CH-t68:1,

the prgv;alag) alygoxy, east % kﬁ.ﬁ? %/q{ﬂél a%gs %\%ss? lé%%qpre&;ﬁ% at

least Wesmﬁ tt%e?i"ojﬁcstgé totﬁ%ol@é"bf’(ﬂe Bnd 2 %fl&l Beﬁ@nésspeﬁﬂ@é

er enbodinents, Rl" is a -
produttrprgchcteéddddrrthmgk'erecmlddlqmemssshownmRg of t he i sox azoI e

[%%qga%o%éqéray, E? {) loﬁgs[s%ﬁ)(fuca .Hﬁ%ctw*tg Bcbee}g%}?ﬂbw(zg}eo%ti%% or

more, préferaly. 994 ofmblty - SR¥rably 9959 v mode; id sélectiVityde cumene

rifiuoromethyl, nethoxy, ethoxy, isopropoxy,
of95%>|ormou@mf@tah Y% oMPECH3, CH2OH, CH2NH2, CH2NHCH3,
Proces%boéﬁﬁb%@ 2. hi additional enbodinents, the
m provi des nethods for enhancing the sweet
t Astuentef ofconfgmations!fer ramming dieqirouebs witlbahdwithout a transalkylator
conpri sing:a)_ providi t | east. one, conmestible ar
are depigigiian k- 29w tptich ags Hojw dr Wé%@&ﬁ%&e@rw%&fm
variou@ 29cR)s £08BiALEL BRes conesti bl e or nedi ci nal product
or one or re precursors thereof with at |east one
uFigares @rfpdapin yamous pracesseonfigirgtions cephizh ladragsalitylator is used in
1 he eo £0. as to forma nodified conestible or
para r?gfy% Yoduct conprising at |east about 0.001 ppm
ORefehithgltb FazueOMREORA benzenb efiEATRy1AthE: A¥eftiatd € to an alkylator

conesti bl e or nedicinal product further conpri ses

202. Fepdvirenpene which gay mweusema IMOishE: i f@ralowﬂeﬁhﬁ aﬂw@tor stream

o2 SRy EOTIRAR 1S e KB Bl

streand, whéohds fedhid @bmzehﬁ ehomn BBE, ANbiEEdXo t}N(KéhBenZ ,colihin is §EH3,
hyl , ethyl, fl uorgnet hy] , net hoxy, oxy,
transaﬁ@’éﬁ%ﬂe@l d@ﬂesq ‘?e#%oﬁ %lawoveﬁg ﬁwe awzemlunm 200,
leavin, 9% ﬁé—d&ﬂét@ﬂ BerlZBid VOERE Qféﬁ?@/ whidR9s felifo ﬁaﬁ‘ilkér! B&Ene column
I rent's, the rnvention relates to net
208. Mnmmﬂ(ylatgi bemeereay coliected sioen the aliyCmegteichlugnc208 as a final

produd] etk Reisehe Sl sheqid ulth BI oo dli bewGh cofyn
210. 1avie AR BinBoed fidin ARIEBALY1MeBzRE cHMMAND02nd MEOENEY] Hehizene

one or rmretﬁrecursors thereof with at |east about
colum@ s@em jsded of e&anselk}zltatom A&2, atapgatifhctherecoearesd brmeenedrane the

el PR INE ¢Sy R ROEE T P BSS Ay e ormutii

benzehe PicErita %' dﬁﬂ@fﬂlﬂ&izen@fbdlséd tohi@EAkylatt B&irERdehieédd molecule and to
comesti bl e or nedicinal product optionally conprises

artificially added nonosodi um gl ut amate; wherein the
aromati c or heteroaromati c am de conmpound has the
structure wherein Ais a five or six nmenbered aryl or
heteroaryl ring; mis 1, g 3 or 4,each R1l' is

i ndependently selected fromthe group consisting of
hydr ogen, hydroxyl, NH2, SH, hal ogen, or a Cl-C8
organi c radical, or a nonocyclic aryl or heteroaryl

A - I L - ' . o
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I nstance, reaction of substituted or unsubstituted
2, 3-di am nopropionic acids (V) wwth 2,3- diones (V)
W@ pwensdient i ng conditions in the presence of bRGEUS2006/004235
yields, after acidification, the substituted
pyrazi ne-2-carboxylic acid (VI1). The acid is

produ%%gﬁgéfﬁm%@e%%f #t?egﬁgq%?@%ﬁg B PP E AR R ated
benzexﬁ,‘:rpglgﬁﬂésa’ifkoxy il t (ﬁﬁ?treafn)fs ?th&ﬂe béfzene calunl206.

|oalky Schene 3 describes a
nBighed & alﬂopzrcbwaratolf ) praafessb’eln«zlufeducaﬂ egiepmetcpstdy eliminating

the tight quooligin e TBRGHL T s b Riment iehn endsand weter e e
from tAé Sk{iilor 81 zﬂéng( With ﬂfécaﬁfyldﬁeﬁbtcmctc@@ew 0QRSbdrRertd Blummn 206.

presence of base yields substituted benzof uran- 2-

The lighg p}yi»@yxﬂ Z@tq @ted)(u@qu)fronrﬂ@ bgnpiege p@lwglgﬂgé,ﬁ@é@ewepﬁ is recovered
us
from t]\éfi(fl;eilﬂzenf ﬁ]ém} flgcé) o) Oth ransa g for 2&? Tgeeliég%ééglcg hstrc:am le

fed to S@M{Wb&z&mmﬁ@%mm&ﬁamﬂermf&@q{r&esm tigf same as described
al koxyal kyl am de (XX). In one nethod phthalic
with repesf & Fige@xI 1 1) is heated with anino al cohol (XIV) to
L
gF"éﬁréa ﬂ% ﬂo%och%r%éé\sfqehnﬁ@ Fb ﬁsﬁ'@tae{sﬁziﬂ%)gﬁgr g.gtd{: c‘éﬁhttlr'in a1 KV this
embodikntxlyenizefé regovertd dahmnthn berend drduph 266 isrfedie thedukylpton2®d

stong i i1 Rerdh ot e (Y 4 Sl PG o icht
ends c§fﬁhﬁ1”®4' L#shk EnddaBy 'vx@%r bR RGN W Hg}ﬂ &l g@lufnipéhd the light ends

Alternatively acid (11) i's condensed with am no
columg [szesnols féc}(ﬂovi)l alksilatgsplitfer srdurhndl 4 eﬂcertrayealkﬁatmﬁ@n plgo is fed

oo G SR Sl g B
separafddﬁnfo h’;ﬂl@fee ﬁﬁfeﬁhl hichfis fuditel heddhtbpe Coliny)206 Ahky heavier
is treated with anino_acid

materigghich sdel S ERYRERESRS OmBL1D HoBwT S ORI Gomdh
dialkyl Bide do bn. Sé%w&gafamﬂaﬁ&%&lm eafﬂlg?ed(t&%iﬁ as

descri be a'to provide the am do am de
transalitglator 21 2 vRedoxtel/ perBeheisdebirGo MH&M%W t(xﬂteh ods

transa%&%ﬁ% E?%,%@&aegtﬁhi glgylg%}?g&qérg u 8&@% I It@a l?)elnzene olumn

206. reagents to formthe benzoxazol e (XXVI) having a w de
varietg of substituent X9 using a nethod described in
-]

t Rigute & is adlowr dagremedt ghegprocess usiep di@jdédrwabsolpmé?éﬁ in place of:
255 /
o e RO 2080 I 0 RO ik AT e B8

columwi2 . Bithid@mbYdiment, m@ytlbe be’f&teﬁ@zdldmsﬁmnlgagem aresfetienan | a
to give the amde (XXVII1). Alternatively %Ef am de

alkyla(ox%@@ | Kreshy eﬁz@ﬁawb@h Wyﬂmqlgc%e OB dRETgls frrealops Yiigh the

alkylaféﬁ]% t(té)é\(t)gh‘é’\éﬂdg c& Q’@h n%é}?/%nlcgs 911(% iifer Ellg?)u rg[eﬁ in the light

nop Renol ot ht er He at 1s
ends colmmeeamtieht temainider i eﬁadzto xlmzchhdec( waVeomu il ﬁ.gHeheeW Teowsed

rom G R 8 S St oo ) £ bt s spat

streanpfrﬁﬁ 'ﬁ(e'scg\rnﬁecp&aﬁ B&ufth 296 OBBSeRd is r&%v@x‘éli des se?%raFeDé’tr@h&h%m the
(1), an

various subgenuses of the conpounds
d1v1de§maﬂwbhm(d z)nda%cbtorthauansylka}am REDI Mubgaﬂmmzmes tlsady

recovER Sispe S P oy iR e e o o rPgetr

212. aryl or heteroaryl carboxylic acid conpounds that are
precursors of the conpounds of Fornula (lI1) are often
readily avail able conmercially, or through use of very
wel | known synthetic nmethodol ogies. Simlarly, many
am ne conpounds that are suitable precursors of the
am de conpounds of Fornul a,(1) are readily avail abl e
commercially or through known nethods of synthesis.
Nevert hel ess, disclosed in the Schenes and/ or Exanples
belom1are nethods for synthe3|2|ng certaln startlng

o Y " o
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WO 03/001 876 A2) was used to identify conpounds with
sweet taste enhancing properties. Conpounds covered in
wo bios/ogiseument were initially sel ected based oPCT/Hg81006/004235

activity on the hT1R2/ hT1R3- HEK293- GD 15 cell Iline
(Li, et al. vide supra). Activity was determ ned using

BB FPIcL BB ish iRty PiheprauoRUaaRr 212, ther s a
comBMdegiy A6/ RRMAIRFStor W%’ 8, &r Man@}??éé%{%tzgg%{l}]:sgés with the

assgﬁé. Cells fromone clone (desig
alkylgteyr 205 eeded i nto 384-wel | plates (at approxi mately

O A CR N I e

the aliglion 202 elntthis enbYditenIg 8ty lafidg heehfshd théWransdRDlatdd ki Shlhre fed
Penicillin G and 100 Dg/m Streptomycin (Invitrogen,
to thecalkylalgr02. @Ry alkylator sireagn and frerh bengsng prefedtotthe bghdéndskbolumn

» A - e | y f
204. EEEhasi g Al 8 R S 5 o i P B Rt
strear & il toma meﬁhmﬁﬁm% lmlng@ml i?fec&\re?%le%oég)ﬁm%%ﬂ@ne @Rhmnhnd
n S t erea sall ne nvitrogen,
e tof e AUTARR 2 e s lon gl BlSH PRI e ambrawn
from fHRRUSE BERBAe Wit 208, Bhd He FBRins Ibgﬂfagﬁgé gcfi@rp}ggl?heam is fed to the

performed in the FLI'PR I nstrunent

dialkyl beprsne celmmn BY0.t Heaviaddird teoroved fraih th diBlkPRSnzene column 210, and
concentrations

. |epented with di.fferent sti i at
the KPBIEN Bl s o e Do rdillpiontafa; Apianeith herecovered
benzehle G ta¢ bérzbhe/dolumy@c6. CltRHanbdi8fatRi sH8AR [ td @e bf§lator 202.
maxi mal fl uorescence increases (using a 480 nm

eXeFH e isohilew diagram ofia repgedutedn whichthenzane revaléred fromrthé o
| i ' d, bef
ben e P R BNGE Ak DB 2L Mol I B B e aldrer
columprsrszn ﬁse?d tanthel Uphd&ﬂ?laﬁg éza%M al&lAgdit/M @ita_mpt ben@éeaBlovaiel Aot the
. ngi n ro 0] _ Ctivitlies were
diay) BT SR 810 h@re%hé%eamés GBelagadthihe wansalbylatorstream to a
light ddf £816hR264. BighORMES Md RhtkOfe E bd fl th€ h%@ eﬁ@éﬁg@d@ and the light

receptor response. EC50s wer etermn
ends oqby] stieaauis fedde Sdicnzenabojomnt2m AfieiramverySEbemagie, thetenzene

he H Il sl , bot t t d
coluri st 1o (BEAGubBicht el 308, oNrsari e ed Bembsain
benzenetcturnb 263, aad thetidal ARAbsZERDrbiiRt HQSRAESRAR TR a?lﬁglgernzene

sing _commercially available software for non-|

colump g o 385 HRY AR ol Bearss Gkl NRda kA ek B zaluBineyo,

Heaife im0y U0 LR IR UG RSP o
transalyiaton2il2. sel ected conpounds were subjected to a _

¢ s eSO ppercrore o ek pss o aaatas 200
Benzef®iecS oM B6W e intdng @éfum&l?)eqyﬁﬁ t6 the h&la%&é?%s?%?ﬁ%ﬂ hog

D- Fruct ose or any other own sweet eners
along withrplkuitating egentarelilialkyltbenzend Gommthe tiatky] batzenawblgen 21

GenerglH i o tor s BT A R B ISP s cong Pes comaising
zeolitedeWErBr inBnodikylson i BerdeN bhEbie 14 cggiz)gﬁthg &&ﬁﬂ&%ﬁ?ﬁ%&@a :

of the invention and are not 1nten

Benzepeis ghylatadriryehe zqobite hetre ap diplisykbenfertely) sredmnsuiieyited bte
i g Vi 1y dis sed | he foll ow ng .

secondBIRABET SHY LAk ¥ BB Tkiitiy b Burengticopearly
limited tefl@pe pote zeolBRQpichaatly ByiReaWARRE pbfe cﬁz‘]ﬁet@t’@"f%l Smdt0r

exanpl e, as shown i mmedi ately bell ow, Exanple

di scl oses a synthesis of a particular conpound

(N-(hept an-4-yl )benzo[d] [ 1, 3] di oxol e-5- car boxam de),

and the results of experinental assays of its

bi ol ogi cal effecti veness, whi ch conpound is and can be

referred to herein in shor]t hand form as Conpound 1.

Simlarly, the first conpound illustrated in Table A

can be referred to el sewhere herein as Conpound Al.

o A




10

15

20

25

30

Prepared in a simlar manner to exanple 13 using R/'S
propi nol and (R)-2-

W@ b@npsd3dd [ 1, 3] di oxol e- 6- car boxam do) - 4- net hy| PERUS2006/@04235
acid (exanple 13a). (M5 M+ 363.2). The conpound had an
EC50 for activation of a hT1R1/hT1R3 umam receptor

expressed i an, HEK293 ce] | __line of. 3. . ampl e, 17
more pye AL %Xé)ss%taﬁg?@&?{olmﬂ ‘I{@a&%&aﬁﬁ%g &didoxa

j LB 284S Bia 81 1 960 tri-
phos AR R 50 o A RROREA S UL Pk 109
isopropglitearend; tarrilosot Wik @hwiell ilRir@salkylatiighdi-seopiylbedzednasl Rraferred

for activation of a hT1R1/hT1R3. .umam receptor
"ransaﬁ‘%ﬁ@% calgysihag ?—?@E@?é‘dé%ll‘q g}}%ﬂé’“{i@c’&: 11 nmM Exanple
18urther referring to Figure 8, the alkylator/transalkylator stream is fed, along with

N- (hept an-4-yl)-2-met hyl benzo[ d] [ 1, 3] di oxol e- 5- car boxa
fresh bangeneNo(aHigbt endls golynn. 2944 Ligthhgrsls ang waiez aneingesed dix tapight ends

1 .| [ | v i tol uene (1,6 .
cotump 384 ot B2 Rt TR s S o B S o, e i
recovéréd fr@ theeiR@ikéneRoluhdl 206\uad fdiyto detclkyigtor/@insalkglarl ded Ve

(2eq). The _ reaction was perfornmed using nm crowave

remaiging bénzengorplymm sfepapdp fgdde theqligilhrpgens colm 208 vidbgdinglas

kU RUEREREHES s TSR DR 515 10, T

alkylbanzehk {treapt iafied4de yie)didkvi-bendend calumin @12 aFicaldesvas rqprovpd frenh the

.. kn asimlar nner to.e le 4 usin .

dialkyseefe AP e Vb e SR Barana foMTh Sikems fid o % g

alkyla®pPanddikyiAded18252. 1) . The conpound had an ECS0 for
activation of a hT1R1/hT1R3 umam receptor expressed

i Rigare HEl Y degram|df agrasedwe whinh|dognabtwiea trprselkglator 242. In

tis g it SR A nd BB leriiv AT g bl B Bl e
alkylafbr 002.( GemiAlly; the kg RIIDOR LbhPERE 0F6ltdtdlyst b ¥md bed-appaising
.etate N (heptan-4-yl)-3,4-di hydroxybenzam de_(exanpl e
zeoliteybpt for monaaligylgfion ofhengene. jad opg badgopwaising tgpsallgdation gatalyst.

: i _
1 Th iRyt EERERS eicE Sitedipis (61, SBAEIAR M SIANRY £1ibiieHas
columm@84.aHightiersis dndiwntex dra perged in the fighbeads dadume 20handithelight ends

so] vent vapor at ed an olid.was dissolved .in
colum SSHTD 1L RHE BRAFRP GRER b FRETe IO AR R beizene
columW2b6 bnd thE Berfrehél ol R Hiéain WA 1B4hd dlk@Ber¥ne column 208. Heavies

chromat ography on silica gel to give 72 of desired

are rerpeeded theimy alkylbengee grodort igmoeEdray the alkydbapzerg cgmn
20, (t, 6H), 1.23-1.30 (m 4H), 1.37-1.41 (4H), 2.97-2.98
" (d, 2H), 3.70-3.74 (dd, 2H), 4.12-4.17 (m 1H),
AMdficatlorshaydmade. t6 theFofedoifg embbllimefits HiBclading bt not
1H), . 6.79-6.81 (d, 1H), 7.23 (s, 1H), 7.,60-7.85a§b,
neceSSﬂ;gy, lnw@d(tmheﬁpﬂ%@g-lg n7G4E Cahgibtraduasd dirgsilytets allpfator

sl AR e BN B g S5 R HB1 G792 oy
dependilvk en tisrymelitytoli éhedfedds c Fovexampke, o tolomnamsaydieypiacgl betarer the

W th an rati f 2.5. Exa e 20 . )
benzeng “(%‘BB‘E %&C%-dﬁﬁ‘j *-‘ﬂi?),’l_ @r&ﬁeﬂ%‘_t'%m 2&2@[@}’{"1‘? %PHPWSIP%‘I Buepes too
much E’ﬂ;lliil%gé glgléﬁl:’ %lgnﬁgfegé driif 8o uch Eﬁ&leﬂ@ﬁ'?ﬁz[detiﬂttﬁmt& dt the
transalitiylateirh Yhbeeayadé ﬁq:{zaneamy oqubeidsd with b pusgeatreana tooprevent the

.. 4-heptyl ami.ne (exanpl.e 20a).. Yield 30% 1H N\R 0.92

build-{fy oY fppro R RS, wh R 5 8RYin Bitipiendts B HpPYRye Gt
(s, 6H), 4.12 (m 1H), 5.61(d, 1H J = 8.9 Hz), 6.72
(d, 1H, J 8Hz), 7.16 (d, 1H, J = 1.5 Hz), 7.22 (dd,
1H J = 1.5 Hz, J-17 Hz). M5 (MFH, 292). a . Sodi um
2, 2-di net hyl benzo[ d] [ 1, 3] di oxol e-5-car boxyl ate and
4- heptyl am ne: Et hyl
2,2-dinethy|benzo[d][1,3]g£oxole-5-carboxy|ate
(exanpl e 20b) (461ng, 2.08 T™mol) was stirred in di oxane
(16mL) and 1.0N aqueous NaOH (4.16 nL) for 20 hours at
room tenperature. The solvent was renoved under
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manner to exanple 4 using 3-Am no-4-hydroxybenzoic

acid and 4-heptylamne. Yield 57 "/0. 1HNWVR (500 MHz,
wW@M0b®8%6362 d 0.93 (t, 6H); 1.26-1.51 (m 8H); A4POBULIN6/004235

1H); 6.74 (m 1H); 7.05 (s, 1H); 7.43 (m 2H); 7.77

(m 2H).Ms: ( 251, MFH) The conpound had an EC50 for

preserft‘ﬁg gvﬁ"%;q' e (e - Pt Brehetn A thgshelsme b Slo feeds
n{é@@a&aéﬁ&gll B{;ﬂ@@r boxylic acid

1 prop -butyl)-am dePrepared in a simlar manner to
eTheptasess Has bsénmynFononend,540 hydis ovithoht fdtmealy deactiyatjon of

the zegf %Z%{n %&és?@%eé@%f r}gr”’té' ({ermapgﬁeetsg%lli %étt@ 3 efﬁa%)? Ha%%y Be
replace@ BPRIsBRerhRd. Répefératiod Sdnepdlyiiy Q&cb&x?hﬁﬁedao}m& Bﬂtﬂﬂ@-gférmnppmg

umam Teceptor expressed in an HEK293 cell |ine of
or by gxxd@twﬁ\neg@@mn@t algvatedtehpRIAtbe N30 8 &Y EANCOFtagning 836 Atteams,

[ O t Prepared in a simlar
st SR RO s e

3 Pagferablydthl yetigeny alé tded un&érb,uhddhbnmmn v okd cbﬁmmmluen In
4l1a) and_tetraet hoxymet hane: 128-129 C, M5 (It
a prefomel ampbodients Biepeassats rRERisteged E@ﬂ@ dry piteagen oud V@%ﬁf%?edéhrectly
to the?Jal:E&Vt{;q@ tarﬁﬁ%ﬁ«%ﬁ or expressed in an HEK293 cel |
[The o 4
NThbepimatidn will/Be (nmast ¢ydriyhindetsenzofith wiazndede Bhecfallbwing

de .-Tq a | yti.on of .
exanngler, ilpchie MIASHToS ol hom) st b6 CaaRpd f Hmiting{he gleises
coNDbagohgxampl e 44a) (50 ng, 0.17 mmol) in DMF (3 rrL) at

0 C was added K2CO3 (29 ng, 0.17 mmol) and Mel ,
oAilewlatwmt@sts werd pearfogmed neng orxthies ol propwtene n@fét/mpuato i)

r mi_gh I ved educed
havings S9N B s Pt KR PSRRI O ot hane
Catalyand washed with water, dried (Na SH), filtered,
concentrated in _vacuo, purified via PTLC (15% Et CAc i.n
hdhaAealite befa apyderdisedhin &e &llavring sxampips wWas GBSl 4E axsolite

beta pggrgelg&(@prﬁsﬁ% zu)E'fze]m ﬁ_&b ﬁdg&é?% %Q@%&%ﬁl&y %a@l)a ffbm Zeolyst

Interndtifnal. 7£h¢61c(ud1 zedlite i@tadpdwder brfd inShe ®llpwing)Exandplds Mzi, the
ol Eg 5-4.25 (m 1H),2.77 (s, 3H), 1.58-1.65 (m
ollowg bfofe °88-1.55 (m 6H), 0.94 (t, J = 7.2 Hz, 6H);
Na,OM3WAPC , M) : 307.2. a.  0.02%

Molaﬂ\&(&'?@t@lﬂxrﬂnéﬁlahoz (mer capt 6) Qenzo[J]oxazoI e- 5- car boxam

sol ution 3-
Surfaée Erea @ Eydr oxy-N- (I -pr opy%ut ylg) benzam de (exanpl e

4a 50 . 0 ) in Et s ,added OEt  (.160
3":6&‘6 20587 Foeal R Rethre g 200 oR St Pt Wi
and eNBALE S MR trid Haialingthe foﬁbezllﬁg);bmpéﬁley\as renoved
under reduced pressure. And the residue was taken up
Averagp LgpgthymnThe resul ting mi #20A@ was acidified with
AveragoBgamefepim 5 and then fi l#68med. The resi due was
Crushviissngtth (antih), Ivdher t o af f or 8.0tlh roduct as a white
Compﬁ&dequD&ihﬂyg]b/fﬁ%% M5 (B#bIb/2S3. 1). The conpound

SurfadtdkredmBE50 for activati onsef md/ghT1IRL/ hT1IR3 umani
LOI, %evg;teptor expressed in an HgK293 cell line of 3.1 nM

Exanpl e 45 Chl or onet hyI benzooxazol - 5- carboxylic acid

- [

The cét%l’gg’e’ \%Q&l t?)g ti%l ()ﬁ%ﬁn élg?% aﬁ% qtb% )f(o?nﬁéf}:y 6?%%5?%’11?%?1‘; gverage
dlamebéi‘la)zam e, (’Hieépil@dlﬁt fhk&)ﬂlﬂﬂl@frbﬁll 2ty International under the name
chl oro-orthoacetate. Yield: 65% np 108.5-109 C. M5

CP78‘?-[\/H-H, 309.05). The conpound had an EC for activation
of a hT1R1/hT1R3 umam receptor expressed in an HEK293
cell line of 0.23 nM Exanple 46
2- Met hyl - benzooxazol e- 6- car boxylic acid
(1-propyl -butyD-am de Prepared in a simlar manner to
exanpl e 4 using 2-nethyl bénzooxazol - 6-carboxylic acid
(exanpl e 46a) and 4-heptylamne Yield 50% 1H NVR (500
I\/Hz, CD3(D) d819(d J:1.4Hz, 1H), 805(dd J:

-— o~ N1 - ~ o~ " "~ SN OS
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Prepared in a simlar manner to exanple 4 using
4-chl oro- 3-net hyl benzoic acid and hept an-4-am ne. M
W@ kobl086368) . The conmpound had an EC50 for actiRet/Us006604235

a hT1R1/ hT1R3 umam receptor expressed in an HEK293

cell line of 0.8 MM Exanple 65

3, 4- Di met hoxy- N- (1- propyl - butyl ) -benzam de Prepared in
Reagenfssi i | ar manner to exanpl e 4 using 3, 4di met hoxy

bﬁé}&%&x&@ib{gmﬁ@&jﬁBﬁPAﬂﬁcﬂC@i@M@l ChERphdHihile %f ﬂehe aJche

conpoun C50 for activation of° a h

buteney Ms-z-bmem mns@oqbyle@ a@ré ebtainedir@oSottdipecialty éiaéq‘s The
reagenss e SRCBY HBUHIPERIAM A P ARyt i epiag g void

contarn§R@r. €d in a simlar manner to exanple 4 using
4-f1 uoro-3-net hyl benzoi ¢ acid and D-1 euci ne net hyl

Mxﬁk&m&ﬂ) The conpound had an EC50 for

e A R Pl O e

and/or”foﬁi’.ﬁdahﬁihyat&n5 wili BRistubtedNtd Gpenate iy Mﬁxﬁw 41q,uid Hbetmoile In
ePrepared in a simlar manner to exanple 4 u {19
each eXperEnes,Benzens. a@dm tquﬁfléﬁ% Wergpympg(into the Feactor with the aid

B e

m1xtu1|e'|(>ild§1hmeaTlmvedrtu mact ece fieacidix prodissbda catalyst atheatEgired| |
line of 0.85 nM Exanple 68
reactiof cpnditieps-hy| - N- ( 2- met hyl hexan- 3- yl ) benzani de Pr epar ed

' ‘Ph@reﬁbtm LAE WIRRRIE of 91689 aRd quﬂ-ppbﬂlvﬁlﬂl 416 SS heads to minimize
4-di met hyl benzoi ¢ aci d and hexan- 3-am ne

ga111n§ él)he rd&dtcmme(‘swa\,&&cm (Binghes) lqu(;mgbaf(l 2- fng)m (lrlTB(gglch)

outer é‘&%{it%{%ﬂd 3 ;05.9 &P@jﬁkchﬁgﬁe‘% dng?ﬁieégr'_% th%ﬁb%é]lmﬁf% up the

center biffthe réact6r tibe whtonnécetod af the badtthn oK/Ble(reéM& Thirtheymowdlhe
conmpound had an EC50Q for activation of g hT1R1/ hT1R3
houseg, Prﬁrﬁml?téb@mo@iauréﬁ‘( rangereratipnaphiciresgiored e temperagires at 7

k) tor fube, A 60,96 cu (24 inch) long, 4-zone
evenlg p}é%%t??%ﬁl% mreetaﬁ)(/) e|gt an- 4- yclm enlzargl deg Pr epar ed
Lindberg fanmcmwhausedad heat thareaotantpbe 4 usi ng

3 ?rlfffrFEth ben |c a%klge(%‘and ?%%}r%{llcge tan@aiy%@dgﬁlggas

chrom%ﬁbgr%ﬂa ‘t@C@ %s %ﬁi)omaloéé’pf(y%as’h@bectﬁ)s&%g((?& I(l/g@) an;&_b nd@ear
magneuclresc(nancq@WRT 46 (d, 1H); 7.54 (s, 1H. M5 (262 M+H

Th
I T T I
over tB@lherrhéwéll aid fushed adintteigth d0the tube. A bed of silicon carbide (20
sk VisAddPaia (L WS @6 CEGES BHpFS 13145 fdpsxied noar Zont e and
the to% of z&ie%ﬁlgiﬁltf?@%f’ Wg@ Nehe? thd R ﬁ¥ilhﬁ@0a§ﬂo§c%@dn &nother
small 9@ of’ ZglaﬁB w(orﬂ wadhdded tdlﬁol(i nﬂne SJH) in p1a065A totel cfi2)5,0 gragg of

zeohtq‘peltqz c'(ltaf;ystl\pzﬁs dlsfld&% 11?% fouf ,qjlual %ag%ar@lhmfgbeveri%w(lt%?wqual
wei ghh%ffﬂ 3R SREMRRUBE g MG chalysesld dRiehORerefpoared into

umam receptor expressed in an HEK293 cel |l
the rehatmetubé wﬁlld?c Wil geEblﬁt@ped Adffter the catalyst/Slc mixture was loaded,

anothér,ﬁl (}glagg évggﬁ%p%wsﬁ oetﬁe reactor X':In)oug’h % g{eﬁ?gm B¢ fEn

added(tB)neJm}( &n *myéireszewr FhBedrhdiNinp§BidRasilYdd with 4 fidhIfu vl fas
zamde (1.59 g, 6.39 mmpl) (exanple 7l1la) in dry DWMF

(20 nm.) was added powdered NaOH (281 ng, 7 mmol) an
the solution was stirred at OC for 2 hrs. |odonethane
(1 eq, 6.39 nmmol) was added in DVMF (10 nml) drop-w se
over period of 1 hr. The tgnperature was kept at 0C
and the m xture was stirred for 1 hr. The reaction was
guenched by adding 300 mM of water. The aqueous | ayer
vas extracted mnth dlchloronethane dried over MgSO4

o o o T | —
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m xture was stirred at roomtenperature overnight. The
sol vent was renoved under reduced pressure to provide
wWQ2®6086362 sodi um 6- met hoxyni coti nate. The conpPChtSivae004235
an EC50 for activation of a hT1R1l/hT1R3 umam receptor
expressed in an HEK293 cell line of 2.66 nM Exanple

wool i8a Rl ARG hENiEieRT afpabe PurmeshSrens palosdimmeecro the
thern® ot ed coigterRd P TeHNBMME. ORYE Al r@fc’tc?r e @93‘%1]88&%116d

aci d (exanpl e 95a) and 4-heptyl am ne.
the tapenciyr head, was gnptabied anq the n@ji-point 25t th,eﬂﬂoc(onple%@s inserted into

th 155160(m2H) 2.57-2.60 (d,
© gf}&vg;li %‘hﬁ%ég"'fbm 7.52-7.53 (d. 1H), 9.09 (s,
MicrdrkfctoBpdrithdd, 250) . a.

5 -di net hyl - pyrazi ne-2-carboxylic acid. To a sol ution

Teaclr e SRy RIpsesiin thedirmnce andallyfou obtherfmmge sian

themﬁ%gﬁmlve& %ﬂe&%’e& fd@'f?p?e? Qﬁﬁug’ﬁigg 'ﬁg e 3 cgﬂé) q.fﬁtgglﬁ]%%r?fpgndmg
heatmm)np@fhefme dlofsmg tize furmacel Tﬂaﬂﬁngbﬂcﬂlﬁﬂcé @odr@@¥closed and the two
lock1 nper at ur \88@ air was gubbl ed through for 1 hour.
Yol Yere isiened todmsungagof pntastdatuasy thaveagier @be pulibe
furnady. THE Edacttd vas BRAVRERHSS tHé']ﬁl%f ﬂ@&ﬂﬁ%lg%ﬁ%@%gctq h

product was taken up in dichloronet
1dodditting in the tap, hedd oéthegwastorMiis®éd aitrbgbn bstodd.add&kto the

e der, red ced re re.to e
reactch Yt LadklS, BT Y B 06 Sl B iR BiGREo s Spdintrwase
blockemanmbmth\uammmw@@ 10486 deadfor infoel Thd féﬁctﬁ?%tas PreSfirized

cqompound had an EC50 for activation of
SIOWIM*&%R?I&?& e gawrogea dopuate %i@ﬂléeg@/b@nmsmtabmesnmedanalyst

bod vt i SRR EMPIRRPU DR ma bsing e PRANC e Brwiea

allow¢chtoacqglhbrataforriéﬂmars dt 04@XCa Tht eatdlystsheddemperature was adjusted to
thedefl Eeg%%é) érgeﬁ%g ni cgﬁal c_acid and 4-Heptyl am ne. "M

iy the Exgmptesendrthen diereastarives of
pressudizBd IBMybiiS tddfﬁ?gr?i\ﬁe&%&ew quﬁ?ﬁ%rtﬁéﬁ%gsu%]ome 556 Yautator.

cell line of 3.9
The nigroggm Alew Neaststqpped Tme;tbe)d\nasmtrh@wp& etthadsiredPeapatedhdithe

B TR T ——
conveBRHH anﬂHe]‘d&ﬁh@m Qﬂl zﬁical Iﬁbill_lbo@s d G’CMQ NI‘JIR:J&? The

am“’t(‘ﬂof 1‘115?1 -ﬁﬂq agomﬁwﬂqu allgflqrszm(aacs apg othetpmdlzcls Hzcﬁ as MBfin
d .activation of
Ohgorﬂ%were%ﬂﬁgﬁrﬁgggﬁggmggge%? @%ﬂe’g%r esse{é(y aﬂ 115’!%}@@ sed
duringdla¢ festingriepesentedin Table 1and when present at 1 nmM
enhanced the effectiveness of nonosodi um gl ut amat e
with an EC50 ratio of 4.52. Exanple 98 (R)-nethyl
Table3: @aﬁ’dﬁﬂ%tﬁ%ﬂ@ﬁiﬁn ﬂsﬂﬂ%‘%QRo g~ Met hyl pent anoat
e Prepared in a sinilar manner to exanple 4 using
Tempegatgregi net hyl - f ur an- 2- X8RI i ¢ acid and D-1 euci ne
Pressurget hyl ester. Yield: 25D-380 psig NMR (500 MHz, CDCI3) : d
Reactop D#Sight , 6H), 1.66 (Miq@kdphade, DownSlowH), 2.26 (s,
Totalﬁhﬁidf@e&l’éte(s, 3H), 4.41)82(10%/}19—0 6.51 (d, 1H), 6.89
Feedsté&: 1H). M5 (MtH, 268) 49hg: conpound had an EC O for
Olefin@¥{d BéfZepn of a hTIRL/h 1R3 umani receptor expressed

Catalyﬂ‘( ﬁgpr§%§?§i %mgﬂ g?'lngl)h‘&éil—l-ngﬂyr S)z(glngl g ggr boxam de

Prepared in a simlar manner to exanple 4 using

|, 3~di net hyl - 1H pyrazol e-5- carboxylic acid and

4- heptylam ne. 1H NVR (500 MHz, CDC13) : d 0.90 (t,

6H, J =12 Hz), 1.41 (m 4H), 1.50 (m 4H), 2.27 (s,

3H), 3.77 (s, 3H, 4.09 (m 1H), 6.49 (d, 1H), 6.53
(s, 1H. M5 (M+H, 238). The conpound had an EC50 for
activation of a hT1R1l/ hT1 umam receptor expressed
in an HEK293 cell line of 7.8 mM Exanple 100

N- ( hept an- 4 yI) 2 et hylth| azol e- 4 car boxam de

a o o

~



respond to foreign antigen. The three major classes of

| ynphocytes are B | ynphocytes (B cells), T |ynphocytes
W@ T006/88d38) and natural killer (NK) cells. B | yr@hosmeen423s

are the cells responsible for antibody production and

provi de hunoral imunity. B cells mature within the

bone marrow and | eave the msirrow expressi ng an
anti gen-bi ndi ng anti bodﬁéﬂ?—ﬂ%X eir cell surface. Wen a
naive B cell fiMali ANaowi e willeBadichgen for which

i ts menmbrane-bound antibody I'S specific, the cell
bBgnzese tud piopyldee wars rehgredonctr thesCH 7 8)@ eatylysh’ at therconditiang

outing b R ik 55 b 3o S LB SR PR TG or e
testinS @B ptARed B Patdé 2SPhd BN OBrRRE Rhs FRNindae @untéint d%i gﬂiﬁcant
sane specificity as the original parent cell. Pla

amoumealfklvglsdpronm bepeenss dwneshisneiras-loddnigoprepylhwagensyl 2-DIPB) 13

s R0 LD LSSl SIF T OB o some

1,3,5-8i-is pmgylaienzéﬂéy(llsy..’f[ﬁhp CD20 antigen (al so call ed
hunma | ynphocyte-restricted differentiation antigen,
Bp35) is a hﬁdrophobl c transmenbrane protein with a

TablerﬁalAé'leanﬂé epgeng withoPropylemgt el y 35 kD | ocat ed on
pre-B and mature B | ynphocytes (Valentine et al. J.

Condflions. Chem 264(19): 11282-1 1287 (1989); and Einfeld

Time 68 SBEamEMBY J. 7(3): 71109 717 (1988)). The antigen is

Tempé}laﬁge ngégggsed on greajgg than 90% of B Cell

F Fymmphoma |\||-||_ 7—\T1CI€I’SOI’1 et—al . Btood
Total ‘FB pd e%(ﬁ%t ), Ul:5 "[5 FIUI. I UUITU OTI1
...... e ,uém@. e -5t¢e H s —pr-6-B—eeH-s—nerral—ptasta

cells obeedstock oy rOdllcggues_(_Ie_d.d.e_r___e_t_aL 3
Propy]enga (i %) 135(h$1b73- 970<PPEKE)) cp0 is thought to

Propyteagu{moles/2002ar0.92&% ep(s) i fi the activation process

Benzehoy(wae¥) cycla8.501i ti ati ®.288d differentiati on (Tedder

Cumefié , @vt. %)SUpr af0.a0k possi kgd.356 unctions as a cal ciumion

1,3-DERREl,f Teddepogi+ al . J.0.6@l 1. Biochem 14D 195

1,4 DIPE YR ) G vegob@pk expres(gsd):g] of CD20 i nm B celt

1,3,5-T1ER (wt. %) 11I1DOEEIL£LQEJI“: B PEET @ usefut—ther apeur'r(,

tron ‘0o Thaor aAr o ey

0 T T <t SUGCTI T ylr Ao . —lrlcl C alr T 11Ul e LTI?JFI
A)Comwﬁgmﬁue. e LI ot ot oa it B ool L L

%Selﬁ(}‘ﬁ’/ltﬁﬁ?gumﬁﬂ?l 56 ()ﬂ(an\kWrQaqes are_diagnosed each

Total yeeles of-di- an eirpfapyl t he ri t uxi mab (PJTUXAN(r)) ant i body
Benzenbs ploducedd 1§emef prodhéty engi ADOP28 chi meri c

* Not Métdcied/UyUBEN nonocl onal anti body directed agai nst
human CD20 antigen (conmercially available from
Genentech, Inc., South Bagmpieanci sco, California,
US.) is used for the treatrrent of patients with
reI apsed or C ¢ sh Bengene| i cul ar, CD20

P30k Sy i PO B o L s B
reactea wiBhehddhel ovetid QRTS8 cafalyst A0ImilANERIdRvhs @tltlﬁhbd n ‘Batde 3.

in US Pat No. 5,776,456. In vitro nechani sm of action
Compigte eonverstanvel thepionyicna was obseaed Pl eanlts- of the testingaifan

I L,
peso TR FRLS, RS R UAL A BS5 Lot e
isoproply] Bdnzers dsathBS41id) 1,3,35ri4idGprop@ Dépdene Addi tional Iy, it
has significant activity in assays for
ant i body- dependent cellular cytotoxicity (ADCC). In
vivo preclinical studies have shown that RI TUXAN(r)
depletes B cells fromthe peripheral blood, |ynph
nodes, and bone marrow of cynonol gus nonkeys,
presumably through conpl enent and cel | - nedi at ed
processes (Reff et al Blood 83(2):435-445 (1994)).
O her anti-CD20 anti bodi e 6i ndi cated for the treatnent
of NHL include the rmurine anti body Zevalin(tm which
is linked to the radioisotope, Yttrium90 (IDEC
Phar maceuti cal s, San D ego, CA) Bexxar(t m which is a

T A A ~NA
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The hu2H7.v51 1 and hu2H7.vl 14 anti bodi es are usef ul
in a method to treat or alleviate an autoi nmune

waele®easse6nr a B cell neoplasmin conjuction w RET/ES2006/004235

second therapeutic agent, either concurrently,
sequentially or in alternating reginen. In one _
enbodi nent, the second_therapeutic agent is a BAFF
Tabl"a?rt‘%'&éﬂﬁ“é‘f‘ of Bepzeneayith Bropenfont s, t he BAFF ant agoni st
is an antibady that binds human BR3 or a BR3-Fc fusion

Congdijtion®in. In a preferred enbodi nent of the nmethod of

Time bnSateamg(lrhe af orenent i obgl di seases, the subject or

TempehireNdeg)f ering fromthgy disease is a primte,

oper&hgfpeéﬁyey(pglg@unan A'SO Jgovi ded Ts a ITquid

Total HE J#%h%ﬁﬁcf‘%%ﬁﬁg? )llUllbllII 1156f(.r 2H7 V:A)g./ +T aL

+ o

ot o v s tn ] SO t—acetate—4%t
hadr ng m “‘. e_20 hl—] E_ L_\ f

P
M@@u quﬂlchjr'an ﬁQw mA l 1 muji fnumll atl Qn

Propyienen (meles/d 08e)man P P48 217 vI 4 antibody at about 20

BenZﬂm/dWT-L in 2080%ddi um a2408% e, 2407M (8% trehal ose

Cumede hivei &)e, pH $0.801 0. 02% P48y sorbate 20 is al so

1,3-DIF®\weed) Anot h@pol# qui d haygul ation that can be used

1,4-DIFB (#%10gJ 6 15 Qp@@j* 30Mg7 [logaNt I body T 20T sodium

1,3,5- ?ﬁ%ﬁw"y |JI‘I %Mﬁ TatT elrou dehydrate,—0-029%

r)l:Cf"Dl DTL G&l O THE

: RRLEE
TTWeen L\I\ﬁ. DR o

%CO Yoegl%lgﬁ op‘_ylzejl% chaowe o c rrance

% Se 1 JP&Qm,?Png gpﬂuem:pcﬁ the light chain variable

Total gaplgs of divi2pd §1-pEYh of murine 2H7 (SEQ ID NO. 1),
Benzengsvprieidueed /2008 ofirédugar i ant  (G8UI24D NO. 2 ), and hunman

* Not Epgzted byg@€ chai n subgroup | (SEQ ID NO 3). The CDRs
of VL of 2H7 and hu2H7.vl 6 are as follows: CDR (SEQ

The tdtﬂ rh@eébf diCIaRa th-ShebyibeNedre ih.thépbdhédB.00PER ik lﬁlel\@t@ﬂ)emt at

| B.shows a se(iuence al i gnment. whi ch conpares
the thﬂe%aﬂérm: sangrthedata painpafthe sghy qub ofiine X | hunani zed
2H7. vl 6 variant (SEQ | DgNQ @), and the human

consensus sequence of eavyRcT'lal n subgroup Il (SEQ ID
NO. 9). The . 2H7 vl 6 are as
foll ow CDR > ‘ ’“ B Z—¥ D NOI 1),
andCDR3 SEQI NO. 12) In FIG IAand FIG IB, the

iy 2-Cpiene Wereksased RusTiha FR 78A chiglystiatihg eanditions

outhngg 14, écléﬁﬂgt% @omefrélgﬁ of IR TRMR! rz"blft&%' vg gééx?%% (’jﬁé results

i ndi cat e ers to the nuri
of the Tdsengateemeshted iim Thlsit vie Sec-bwipl banmmeoﬁassfeqnmme&ry high

1 ndi aet osi tipns that redlf nt bet enthe,
setectlly OashCaboes ol vy CREH) vesm gbseovedabni-
alkyl l%ﬁlz@iewasﬁ%ﬂéﬁe&ﬁﬁh@hdmnm ogical Interest. 5th Ed.

Public Health Service, National Institutes of Health,

Bet hesda, MJ. (1991), with insertions shown as a, b,

c, d, and e. FIG 2A shows the protein sequence

alignment of the L chains of humani zed 2H7.V 16 versus

v511. FIG 2B shows the protein sequence alignnment of

the H chains of humani zed 2H7.V 16 versus v511. FIG 3

shows rel ative binding of 2H7 variants in a

sol ubilized CD20 ELI SA. Anti bodies 2H7.vI6 (circles),

2H7.v51 1 (squares), and 2H7.v588 (triangles) were

conpared (see Exanple 12). FIG 4 shows ADCC activity
using WL2-S cells and purified human NK cells.

Anti bodies 2H7.vl6 (circles), 2H7.v511 (squares), and

2H7.v588 (triangles) were conpared for their ability

to nediate ADCC in vitro (see Exanple 13). FIG 5

shows CDC activity using WL2-S cells and human

conpl enent. Antibodies 2H7.vI6 (circles), 2H7.V51 1

(squares), and 2H7.v588 (triangles) were conpared for

their ability to nediate invitro (see Exanple

14). FIG 6 shows B-cell depletion in the blood (left)

and peritoneal cavity (right) by 2H7 variants vl 6 and

v511 in vivo at day 2 after anti body |nJ ect| on (see

— A\ 1 o~ I ~ 11 N e T
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refers to the residue nunbering of the human 1gd EU
anti body. The residues in the V region are nunbered
W@ewonshizsyy t o Kabat nunbering unl ess sequenti aPCDDS2006/004235

ot her nunbering systemis speci fically indicated. CD20

anti bodi es include: "C2B8," which is now call ed

"rituxi mab" ("Rl TUXAN(r)") US Patent No. 5,736, 137);
Tablet%é“ﬁ‘i‘ﬁ*?%ﬂ“%%“? Wy rae-2BateRS | ne anti body

designated "Y2B8" or "lbritunomab Tiuxetan”

ConditioAVALI N(r)) commercially avail able from | DEC

Time 8treme,ghisi)cal s, I nc. (166 Patent No. 5,736,137, 2B8

TempétaRes (ddCy th ATCC undgz accession no. HBI 1388 on

operaﬁﬂgpreéém J(ggggy Mur i ne Izgga'Za "BI, " also called

Total Oletin -+ BEIZEHE Feedrat ,T@ﬁ_ﬁl)l y 1 _e[ggl redtwith I3TI 10

O

QC||C| & OT ‘IU‘UI IIC IJ.JJ. t Ubl t UIIUTFHD
ant. i A:‘_;Fete gMD/f wﬁoﬁlq t Al o L

irans-iznes W 78, on ob10 ur DO onoet onat - ancs bocy

trans-2-Butene( (ale1Q0ea 0.82%0d 69(2) : 584- 591 (1987) and

Benzene(wartey t her eof 98@4%di n95.84¢ anewor k_pat ched" or

sec-BityhBarizeed (WE3o( Wa02WA3/ 003632, Leung, S.; ATCC deposit

1,3-DEBBOGADR); nuri neoddi+ andogbsneri c 2H/ anti body (US

1,4-DSBBE. 98- b 677 5981+ @ Dpgn zed ZH/ (WD 20047056312

(1,3,5-PSBRTRL A o7 2Bof >Ch o LT beT o

Ty B 1 anl.lT)Uuy \\xllmﬂr

%Comwr@ ;h}lr@p‘eavqml§§ annia and van A~ \A/

lea
w7V EAT AN LN LY TATTO VAT \¥ j w2 VV TINC

% Selmmyw &qcfmtythimm a- -ﬂ?é 510_(2003)

Total gpolesmplodid andtri-atkyhs” 1052 (2003)); the human nonocl onal
Benzeaes produtiedd 18@g of prodecti n \WO.00804/ 035607 ( Teel i ng

* Not Bletdcteld;byt®@ ant i bodi es havi ng conpl ex
N- gl ycosi de- | i nked sugar chains bound to the Fc region

described in US 2004/ OOE@@_Q% c@Shitara et al); CD20
bi ndi ng nol ecul es such as the AI\/E series of
anti bodi es, eRepctiomeiiransszBuly | BgERs as set forth

Eﬁ@é&&?%ﬁé@@%@& %&g; nﬁe&%négnd ARBhLADMONEAY) B rrans-2-

or vari ants*-t
buten€WersaEactedosveh theeCl 7 %ca@;ﬂ@stanthehx)d&m@nsﬁ@ﬁhndd\mﬂlablb(ﬁ

. k. a. hA20, 194 .
Compftgyisiygipnet the PO REETS S%%? N TR ot teting e
preser&gd7m ks 5. %’ec—%ﬁfyi— BéhzeRe Qas Qﬁcel\igaﬁ%oﬁﬂéﬂ 1&1%1‘%1%1’1 Qsedthety

I nternational Léukocyte Typing Wor kshop (Val entine et

with oaaly sohait amguitsm@dle"eir-iapﬁyhgenzmeS((DtSﬂBd lokegryed=qNo, tripalkyj hgnzene
ford S|ty Press (1987)). The preferred CD20

Wasobcﬁ’?f‘fegdﬁ ‘f‘él n are humani zed, chinmeric, or human

CD20 anti bod| es, nore preferably, a humani zed 2H7

anti body, rit uxi mab, chinmeric or humani zed A20

anti body (I munonedi cs), and HuMAX- CD20(tm human CD20

anti body (Genmab). As used herein, "B cell depletion”

refers to a reduction in B cell levels in an ani mal or
human after drug or antibody treatnent, as conpared to
the | evel before treatnent. B cell |levels are

nmeasur abl e using well known assays such as by getting
a conpl ete bl ood count, by FACS anal ysis staining for
known B cell markers, and by nethods such as descri bed
in the Experinmental Exanples. B cell depletion can be
partial or conplete. In one enbodi nent, the depletion
of CD20 expressing B cells is at least 25% In a
patient receiving a B cell depleting drug, B cells are
generally depleted for the duration of tine when the
drug is circulating in the patient's body and the tine
for recovery of B cells. "Tunor necrosis factor al pha
(TNFa)" refers to a human TNFanol ecul e conprising the
am no acid sequence as described in Pennica et al,

Nat ure, 312:721 (1984) or ﬁggarmal et al, JBC,

260: 2345 (1985). A "TNFai nhibitor"” herein is an agent
that inhibits, to some extent, a biological function
of TNFa generally through blndlng to TNFaand

g g, I —— gp— " g o= g e
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t he enzynme hypoxant hi ne guani ne phosphori bosyl
transferase (HGPRT or HPRT), the selective culture
wore@o08a36Dr t he hybridomas typically w il i nclBdBEUS2006/004235

hypoxant hi ne, am nopterin, and thym di ne (HAT nedi um,
whi ch substances prevent the growh of HGPRT-defi cient
cells. Preferred fusion partner nyelonma cells are

Tablei5, ddkeylation of Benzens iy spisrirBulesnort st abl e hi gh- 1 evel
production of antibody by the selected

Condiions body- pr oduci ng cel | s, and are sensitive to_a

Time 6€B@ednh (arsedi um t hat sBl46ct s _agai nst _t he unfused

Tempaa{u%n(@gg l1's. Preferreg3mnmyelona cell lines are

Operallig PREsf¥ gpaye T1 nes, SygR as those derived from

P

Totaléqm-l-‘ée&é P’E’édi&g,l(gﬁﬁﬂse 14 urggs aval labl'e Tfromtihe

T 1K—1 f rom—Center s San Dire 0,
| Calif J'Z.‘Eepﬁoc\ind Rrodyct ~ o o 2
tmns’?(‘@ﬂ%’?ﬂ(vﬁﬁ%j el | 2 i UT' rom-the American-

>l}chnlvou.lvco c. Y.,

N0
\>A %40 "lyP\,

tmns-Z)BlﬁQHﬁe(I@Pﬁ/bQQgi)on OWLSkVI L&  Mar yl and USA. Human
Benzeny,dworfé) and mouse-HdHdn he8i83dyel omm cell lines also

sec-Bllit@zl/Beereﬁﬂ (des6y i bed.000F t he38B2ducti on of human

1,3-DSBBOGHONY! anti bodp@g1f KozbepioJ. | munol, 133:3001

14-D&EB“6¢& %f)‘nd Brodegy offal .. HPeCI onal Anti body

1,3,5-T¢ U&'t & IHLIIIIIW*aHG éﬁ)@mgcatl ons, pp. 51-63

kket-—rtt J.:ﬂ?lf) Cotture Tedium

% Coﬁwmm ST YIS oy ilr\g gibgrow—ﬁg—ﬂ—s—assaﬂyed—f—w—————
% Selpetiyify o semPBY. BEMSEE onal _4%td bodi es_directedagai-nst

ugu.l |DL

Total rhelesiofl dgand tbplkybr abl y, the bindi ng specificity of
Benzemosiprokoersll/ 188g pbprgidees pr od @918y hybridoma cells is

* Not @etteted tye@Cby | nmunopreci pitation or by an in vitro
bi ndi ng assay, such as radi oi munoassay (R A) or
enzyme-| i nked i munosor pgawpRssay (ELI SA). The binding
affinity of the nonocl onal antl body can, for exanple,
be determined byRetiomehe dang! 25ReNg8f s described in
Munson et al Propuishe aml srepsainButeng witipide £880). Once
hybrl doma cells that produce anti bodies of the desired

e

reactdard%?@l@ (57 S5 Ght Iy <0 Wthe ioﬁdlﬁéﬁb&ﬁﬁhﬁ’@hﬂ GdBle (6Cadinpiste conversion
Monocl onal Anti bodi es: Princi es .and Practi ce,
of the@s/@@olm@@ yicesened: Teaswilts P@gt?)tystln&i’if‘% paspted gl 6- Sec-

Butyl%ﬁ]z %63%8 chglgﬁe RiefeBfed i % %ﬂj?el ({tﬁﬁﬁ %ﬁ@én?allep'ax%&ff di-

I'n aadi t ybridoma cells nmay
and nb&ngﬁ Gehzenss thialy oxResteds Oteas theufroirtbatianmixtura i nkfing wgs psed,
. injectio the cells.into, nm.ce
the prmdas hcbsein Ao B | Repzene sRRciRR CIniDg BeihihGaang.Cs chain
|y separated fromthe culture nedium ascites
1nﬂmﬁ#b&§@ or serum by conventional antibody purification
procedures such as, for exanple, affinity
chr omat ogr aphy (e.g., using protein A or protein
G Sephar ose) or ion-exchange chromat ography,
hydr oxyl apatite chromat ography, gel el ectrophoresis,
di al ysis, etc. DNA encodi ng the nonocl onal anti bodies
is readily isolated and sequenced using conventiona
procedures {e.g., by using oligonucleotide probes that
are capabl e of binding specifically to genes encodi ng
the heavy and |ight chains of nurine antibodies). The
hybri doma cells serve as a preferred source of such
DNA. Once isolated, the DNA may be placed into
expression vectors, which are then transfected into
host cells such as E. coli cells, siman COS cells,
Chi nese Hanster Ovary (CHO cells, or nyeloma cells
that do not otherw se produce anti body protein, to
obtain the synthesis of moppclonal antibodies in the
reconbi nant host cells. Review articles on reconbi nant
expression in bacteria of DNA encoding the antibody
i nclude Skerra et al, Curr. Cplnlon in | munol,

™ TN NSNS S OA NN\ 1 =1 1 i1 Y 1 ~—~
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I nstance, conprise fromabout two to about eight |ight
chai n variabl e domai n pol ypeptides. The |ight chain

W@ 2006084362 domai n pol ypepti des cont enpl at ed her BCT/US2006/004235
conprise a light chain variable donmain and,
optionally, further conprise a CL domain. O her am no

Table o AUV BOROF BPESRE PHES 60B) POKE, RGeS Btio L and irans-2-

Butene¢lescri bed herein are contenplated. For exanple, it may
be desirable to inprove the binding affinity and/oc

Condi€¢ibher bi ol ogi cal pr operties of the antibody. Am no

Time @CStEeafE@hie)Ce variants of626he anti-CD20 anti body are

Tempdhtala(de8. @y 1 Nfroduci ng apgr opri ate nucl eoti de changes

Operail Fre;ﬁﬁ?e@%) CDZOant1bodggnucterc acid, or by
Bf%‘iOA > rmctude, —for
Total M}Eenzélli @efdr,aie ?ﬁf T 1TOdrT 1/ '151“ T Oons

eXxatpi—ts OTS pef-of—fsert+ons—int U and/or
substit IlF@e(dlqi'ockf res dtg& M 1 ik Lha Faa ] d

vvvvvv TATTT IIU auru

trans-5-Byieaaced. G t hed 349 i - cro GOt} body. _Any conbi-nati-on—

Propylehe,dwt.86) on, i nde?tli on, ari@®-09fst | fution is nade to

Molesaf ptopgleat the final construct, provided that the final
+ tranSQIESItENS (mples'$665 %0418 desi ré‘d characteristics. The

BenzeRS(WP %4F! 0 Changeg. AIsso may4ajsoer post-transl ati onal

sec-BIY OB &zeGs, (W _ b€ <@ol + CD20 angsbody, such as changi ng

Cwnereaiwlf“’/o”c' Ot ~POShifiW O Ubyegsyrartom sites. A

nrt hao

— ++ft+¢ ||U1 L.t:lldl TT FEbIUUEb
IER)5) N ZA NN AR 1)1 byt bt

ar.-o
Fro—oHt

14-DIRBefwk Yd | ocat i 5890 0r my mJjQr Uhoois is oalted

1,3,5-E@Bnewin®) nut agens@P8l* as dedb94 hed hy Cunni ngham and

1,3-DSEBI (svti %) Sci ence<0.0a14% 1081-0.08% (1989). Here. a

1,4-DSBBI @te%0r gr oup<ébox*ar get 0.8&j dues are identified

1,3,5-1SBB(wi.Opr ged rapogitres sucto@s arg, asp, his, lys,

Other AP G1KYT SEhzA81 TERRAGHE DY agygtral or negatively

% Conversion of it 'f;xlgqedéﬂd"}gc{ﬂlﬁs- LRhETElgyy Yy aranine or

%Selgﬁr"ﬁxtor ulpmeé@;)u artect HCQT,ZT ter aur o1 UI lne arm o

aan oon.

LBETAZLE e—afhno abl u | UbaLTUIFS

%Selﬁm’}’ﬁbﬁ@ F%’Bmﬁ ?Wp?mal Sgﬁ vt y—to—t he-

Total gudles of G ppd Fi-eleh are refi ned byi nt r oduci ng further
Benzepes pothegedvdPPgaf sroduct or f H90¢4He sites of

* Not Pebeetadtopt GGn. Thus, while the site for introducing an
am no acid sequence variation is predeterm ned, the
nature of the nutation Beimgle 6need not be
predeterm ned. For exanple, to analyze the performance

of a nutation atR@agﬂbﬂSf‘a§‘ltrﬁ®1alai)1%n&8ﬁnm ng or random

nut agenesi s ps caN Lahasin Q00N or region
and the expre rbody varrants are

 Roanemonend At e emnnds AL p0katis A BhED: EP TP REpRNY Sas
reacteﬁ‘é%blotﬂé COPyEsl dachlysh al 188 BbtifigrRrBudird i Tsled. Complete conversion

ol ypepti des containing a hundred or nore residues, i
of thevid/ (s clefinswascabsenved dec n@éb@n@mmﬁcwmlvﬁf%fowﬂﬁ hig

no.acid eS|du
select}vhtérlvagba staller am dlz-x a?x'?igtl‘r k&{ lﬁ&lﬁ %_?&%dél'ﬁérﬁ?ﬁlgtr When a
mmﬂd?%ﬁfi‘l'b@r"%l mébles bﬂ&ﬂy 9foptyléﬁe antd MGYEialﬁlﬁd 2).a ha to:tyl ahait of
peptide. Qther insertional variants of

rnolesernfttiy aDP1G- alkyl bevagnerpradacedpst 100g aéplioﬁédf"t?éroo‘??o% njqlgs- This

was al{af 5% LS TR figiiiff B0 (A AMAPO0Y) BB based on
increases the serumhalf-life of the antibody. Another
type of variant is an am no acid substitution variant.
These variants have at | east one ami no acid residue in
the anti-CD20 anti body nol ecul e repl aced by a
different residue. The sites of greatest interest for
substi tuti onal nutagene5|§ i ncl ude the hypervari abl e
regi ons, but FR alteratlons are al so contenpl at ed.
Conservative substitutions ar e shown in the Table
beIomrunder the headlng of preferred substitutions”.

1 . " g
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in mammal i an hosts using the bovine papilloma virus as

a vector is disclosed in U S. Patent No. 4,419,446. A
wor@sOsaer i on of this systemis described in W&/US2006/004235

Patent No. 4,601,978. See also Reyes et al, Nature

297:598-601 (1982) on expression of human b-interferon

use cells uynder the control of t hym di ne
intergTian,Forh BfCgits BpitHed yeibe God msyien e molcs of propylene or
zmns&-b@teﬁ@@ﬂ]y@gegylglﬂ@1)?ous Sarconma Virus |ong term nal
repeat can be used as the pronoter. (v) Enhancer

el ement conponent Transcription of a DNA encodi ng the

of this |nv her
e g L R L e
“&quence into the vector. Many enhancer sequences are
owknown frommammalian genes (glabin, elastase

Condifignsyi n __a-fetoprotein, and insulin). Typically,

Timepsmiteam, (lomd wi |l use an @¥fancer from a eukaryotic

TempeedtireyfdegsC) Exanpl es i ncl u3e t he SV40 enhancer on the

OperathigePredsde, Msid)he replicatixgg ori grn (bp T0U- 270),The

Totaqugﬁﬁmgﬁngéﬁerpégdﬁ%r toHp)r onot eTlSQnT]ancer ! tre pUl yOomer

enhancer— Oﬁe—hg&)ckdl [S] ﬁ}rgaﬁ&T —the— C]JFI catd L|\J|!+f.:r ;952,7

Al on

I o thu.lll aa
transZ Byt fféf'f\%w)“inc! TaTee, g -001%, ctivation of

| Propylensa (Win 7)o nLnrmLLrﬁ@gcThe 000 % er may be spliced into

UL}

MOle%ﬂ%pr(?Eﬂﬁléﬁr at a position 5 or 3 to the CD20 binding
+tm'6€n3i3§@mr(mvé¢§dll(ﬁg)sé@éé&ce bit is preferably | ocated

at a site 5 fromthe pronoter. (vi) Transcription

% Cotregrsibn af ppyleaponent Expr essi on vectors used I n
and n@ukarB@iec host cells (yegst, fungi, insect, plant,

Total 3RSIERDT dLIAB Rri-afik lnucreatea cetts fromother
Benzdfidb biodifibdd Rg OF JRIALETS) W I | @hsp contain sequences

ancoyd an oh— gnrl J or

% L 11T I.CITllllaTIUIF UT— 1T alrsoT Tt
Not éi?%f%yﬁg:the MRNA. Such sequences are comonly
avallable fromthe 5 and, occasionally 3
untransl ated regions of E tic or viraI DNAs or
cDNAs. These regions contain nucleotide segments
transcri bed as pBeacdidenitdrdadolar bignénfs in the
unt r ans| at ed®repyletieoandifransi2 BuftNA witle Banzeme CD20 bi ndi ng
anti body. One useful transcription termnation
conmponent is the bovine growth hornone pol yadenyl ati on
I Agi cdé¥in Blesd YRR/ iaro})@?e@e andl sdNer HSs-BERHE gnvfﬁﬁ)% basis) was
di scl osed therein vii) Selection and transtformatio
reacted pverghe Cel86saiglyst atshe ccvmlsttom outlined ion TabloBi ﬁgmp}ete conversion

of the SR Rds Wgaldbslsled, B FOL BBl Qind Wl irmedin
high salbcmety it & a:lnlaﬂermhﬁkm eymleauf I alkiyl Ber2hidRPe6ducBE tHal Svhen a

eubacteria, such as G amnegative or Gampositive
Slmll%%‘ﬁﬁ?rsqﬂfénd?scﬁ %mp@enﬁws@ﬂts%@@mp&%hﬁg teshl ampunt of
ol BRI g oeeneErgRlsp P POSY SHAGA Ly ol T
was attlyqsh b3farless rﬂnanShe pmhcﬁx:d an@ing ((B@@O%bl@s)ﬁ@ﬁﬁ&ﬁﬁifﬁpolaﬁ&

ella Bacilli_ such as B, subtilis and
from tge e RroRBe 'gslr{getia samenuIbel ipd MOlesy HHPsoRyImedr g Zed
butend shiiPRed épypubllshed 12 April 1989), Pseudonobnas
such as P. aerugi nosa, and Streptomnmyces. One preferred
E. coli cloning host is E. coli 294 (ATCC 31, 446),
al t hough ot her strains such as E. coli B, E col
X1776 (ATCC 31,537), and E. coli W1 10 (ATCC 27, 325)
are suitable. These exanples are illustrative rather
than limting. Full length antibody, antibody
fragnents, and anti body fusion proteins can be
produced in bacteria, in particular when glycosylation
and Fc effector function e not needed, such as when
the therapeutic antibody T's conjugated to a cytotoxic
agent (e.g., a toxin) and the i munoconjugate by
|tself shoms effectlveness |n t unor ceII destructlon

oy o

.
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in the art (e.g., an oncol ogist or pathologist) in
accordance with classification schenes known in the
wW@raos/08a36h as t he Revi sed European- Ameri can LyP@iiosmo06/004235
(REAL) schene as described in Color Atlas of dinical
Herratol ogy (3rd edition), A Victor Hoffbrand and John

(Harcourt Publishers Ltd., 2000)
Tab‘%é‘e fﬁﬁ‘#%‘ﬁf’t‘ﬂi% nzene With 3 L mojarphlend of BPPYkPewda#G"S-Z-
uten® 59 NMbre specific exanpl es include, but are not
limted to, relapsed or refractory NHL, front line | ow

Condjtiomse NHL, Stage [I11/1V NHL, chenot herapy resistant

TimeNtlStrepme ¢uts.3or B | ynpholsbasti ¢ | eukem a and/ or

Tempeysimeo@g. Syral I T ynphocyigc 1 ynphona,” B cel'T chroni €

OperdtFBIOGWE, fpsiGUKEM @ anggor pTUI ynpnocytl cteukerma

Total fﬁ)r D&%,GF&A %LU Hor Tyll}ghmlu* B-cet

P1rUl yll‘p T ucy oot
[ IRV ‘fn kﬂ J’J—rll] cvtiic

trans 23l é;m(Wt n@r nLn%i46;nn9 B GeOT* | ynphonga éol eni ¢

Propylency (Wale)zone | yhd¥orm, ex@.0@kfodal nar gi nal _zone -

Molespitopylemhoma, nodal margi nal zone | ynphona, hairy
+ trasel-Buteaskem a, pl asmacytoma and/ or plasma cel |
(molegii®bgya, | ow @oguke/ fol licul ar | ynphoma, internediate

grade/follTicular NHC, mantle cell 1 ynmphomg, TorttTclte

and &9 fuse I§9V9g§ B-cel |l |ynphona, aggressive

ANy Ao frant |Lhﬂ NHL Qnrl

%Coﬁ%} 1@1:1 ogfﬁ@ggggf (fotticurar) T mternmediate grade-

TOtald‘ ﬁ% @Eacﬁuﬁﬁc II\THE“;eI a
psing after or
Benz /19 IPFQdHFFqu st 900 | transplantation

* NotDsteried b8 astinal large B-cel |l |ynphoma, prinary
ef fusi on | ynphoma, high grade i munobl astic NHL, high
g rTéld gesuitsrphBhdnapges b-7Nkdicatlitgh re@ueuﬂaamatmttd offtinara] teia wikel
di sease NHL, Burk
beneif s Lo S yore Hogis TSR i g HbREgbYigne during
the alkAbk@1d fben AR ASInG the BALL&ASe é‘dﬂ&l&ﬂf TRE4ASEXaty Qéémﬁ\hgure 1.
skin (cutaneous) |ynphonas, anaplastic large cel
| ynphoma, angi ocentric E}m?ihl@_rﬁa In specific
enbodi nents, the humani zed CD20 bi ndi ng anti bodi es and
functional fragnRedcsion bérrend-2-Buteneseith t 0 treat
non- Hodgki n'Benbatrentiesne). (INwhob Isdbutyidieay héiedr edom nant
Hodgki n' s di sease (LPHD), small |ynphocytic |ynphona
( Phb YoedtBek G4RHGH Eﬁaﬂn?lé@l (86Xché ahEHERTD @u{e%d)'-\lras slplked with

i ncl uding rel apses of these conditions
0.11 wepsebitylins im oxente eraminage impant ohisbutgliese s thei aikylmmf

Ve atient ives X, a ears
benzch TR HAK RS TS refol v Eome FR RE LBy, Ae oG8
outhnéﬁrﬂ%l@ﬁ@h;ﬁ[@lfétconﬁdi\ﬁoﬂ bieilnes Hukdte wiis %bé}ged although the

ti bodi es or functional fragnents thereof are usedt

lsobutf/{é@aw_aﬁ RelotosRletrl conyRiteddiSrg bRl benwee Watibinand m\nlugham dower
selectﬁfﬁt %%ﬁéﬁggﬁi{@% \g)ltgg% rgtﬂ%lag\l{f%rodﬁc ol %tlssagaﬁ cfg'f’f's who

butylblaazﬁaep Banck aais-bytyt baebmethdoee-batl bezend hiictboXlinpbgbims dlose to
ve res ondﬁgf%‘?r > 6 nonths. The present humani zed

each Y $8kr ttp SeRaFate Ay pnlediralation; i darefareadvisable

to mnﬁ’iﬁ%%e ﬁfﬁmﬁlt%f ﬁ%@tyi%ﬂ@ Gée At d@%ﬁr%ﬂ%ﬂ?%ﬂ%ﬁpgﬁe dthhore

e.g., rel apsed ract or € or
linear b@ﬂehq:(s)ﬂMander(ﬁDmmrfﬁ t}tel puaﬁcﬁimﬁdﬂse&-lbhi;yl bénzerd) be

L B o i3t B Dt e b oo s LD product was
0. OOO@ﬂlbleJ§ OWjoas- Myl bdRshbORale JbsAIOERM he %ﬁ)dﬁ&e THVER élﬂl?lar to

can be used as front-1line therapy. e I hvention
contenpl ates the use of these antibodies for the
treatment of patients with CD20 positive B cel

neopl asns that are nonres%?nsive or have an inadequate
response to treatnment witfi-any oneof the follow ng
drugs: rituxi mb (Genentech); ocrelizumab (Genentech,
Inc.); |br|tunDnab tluxetan (Zevalln(tn) Biogen

a "

b
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patient can be treated with the humani zed CD20
anti body prior to, after or together with treatnent
wowRah/og3her drugs used in treating RA (see conPCTEHS10061004235
t herapy below). In one enbodi nent, patients who had
previously failed disease-nodifying antirheumatic
drugs and/or had_an- i nadequate response to .
that abserived inshixeaneple B oFewever, & higheeamount iof actrigsayas Abgerzeshiy the

bi. ndi n nt | ba f [ ' . ' :
o R S BIRAEA h hYBr, Woy SORRT icy
prodiide@ 34 M6 dirh&atiemof @ekityleng humani zed CD20 bi ndi ng

anti body alone (Ig i.v. infusions on days 1 and 15);

CD20 bi ndi ng anti body plus cycl ophospham de (750ng o
Table. 9. Alkylationn ofl aPen@ngn ity )fransr '@Bmebi(ﬂdkﬁé withi Bddy wt%
Isobwiyleme)ret hot r exat e. Because t he body produces tunor

necrosi s factor al pha (TNFa) during RA,_ TNFai nhibitors

Condi@iyfs been used for therapy of that di sease. However,

Time oM S4B, Ph&§T S SUCh as Ejgger cept. (ENBREL(r) ),

TemydfhifIIEEC) REMTCADECT)) 18970 7dal Tumab {HOMRACT) )
can—piroauc Tegattve DIUE’Q?IUbLS’bUbH as— T ectT OfT,
Operfing Propsife: (PiEh nt_deriol Pa%t i an— Fheref-ore—in

ey a 2t (2 -Ya 3hi ng j
ol ogi calflegdstoghet i onBrodwehgnent s t hereof are useful

Tsobitglenexanpl e_as fiG5t0 | ine thelhpy, to treat RA

transpBBueme s(wit ) edudec®Bhe ri si0.@F1* hese negative side

iranscI PRIS, @6/ 10089 0.0M8t h TNFaFnhi bi tor_drugs or to

Benz%ﬁ@yq%@@}l ents Wlﬁl der eoF9593jJe prone to experience a

sec-BURT Binzéne, fwl %)C A<Blopt* 1 04 g3 y. 1he humani zed CU2U

V(:Uv%%mf QH Gres—or 1o rcarty ruarmctronar

o LQIvE ¢ 5 & s3> fsef t—i-A—a—rethed—o
BICRC s uf f oF PG from RA who—has—been

QT of-Isony
% ConVeRionof IEansy? been

are Al o Goeof il 1

£
I

| % Selectinity ip sdcrBrtyl Begzgns nhi QZern i s nanresponsive,
Totahawlesrofi diadedjuwiaslsyl esponse to the TNFa-i nhi bitor

Benzefid¢dprodugedt il @0g sfjproducthas a PH08se of di sease after

* Nos DeRctetity @ response, or determined to be one who is
unlikely to respond to therapy with a TNFa-i nhi bitor.
Gendrll EmeARodi ment the TNF-IR are treated with a | ow
dose such as below | OOrg, prior to treatnent with a
TNER: 5iR0iaA! i LG, AdABEaRC
T
operRirgumdtoliqQdd phAeRpnditionse The reasfantsiware eafudly nied and then

MG X MR TN T T e

testir?gc&fnﬁﬁiogg Weft sifiaPe!tRe cAMdiRictR ub&PinRRs deMEurh S AMREEHe results
conpared with no antibody treatnment (e.g.,, baseline

showwdfthat@ed-betatbenreny conldibegaodneed atw setecivide ebep to@hBp while
ways of evaluating,theeff] of anti body.treat nent

C“m‘?nr?cwfﬁ‘d’éo‘ilc?g)‘/v 1@&)‘%}%5" 3(18%55:83@%%1%%%1; B ﬂ}gl%naef}le score

buteﬁiﬁ%%rbﬁ&l&fe%é’dﬁér@ Gbéd &la aEamHatiShECIT batvd2areandrdaabRbercent
and joint space narrow ng. Patients can al so be

in the benzgae weh fasd. Theequenbtyefidialieylbenzenes;ang toslkyiberzenegs produced

.. Chi sabi | it d t j [ .
it bR O AR e R, 0086, precice
base@ bn #d @hcédteaibAen hlkgfﬁﬁﬁg Afdnt 2R theinidlid Wewdyf grogylerdeand linear

20% i nprovenent in

[ [ oth tender_(painful)_ jo|nt count
buteng(s). Tho fifterence imtheagonnt ¢ %@kﬁleW?wddb%Wéﬂiylb%Z%%
ot C o _ . \ L
prod§88kcchuta s Bt A ofTRE B EPhschyp e icS TG Higher
gl obal assessnent of disease activity (VAS), 3.
physi ci an's gl obal assessnent of disease activity
(VAS), 4. patient's self-assessed disability nmeasured
by the Health Assessnent Questionnaire, and 5. acute
phase reactants, CRP or ESR, The ACR 50 and 70 are
defi ned anal ogously. Prefe?gbly, the patient is
adm ni stered an anmount of a CD20 bi nding anti body of
the invention effective to achieve at | east a score of

N NN NN Y o, oy N NN NN Y
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Addi tionally, the hu2H7 anti bodi es and functiona
fragments thereof can be used to treat a CD20
wez@eassbsng B cell neoplasm (e.g, NHL) in conjRCT/USIING6/004235
with an anti-tunor angi ogenesi s agent such as a
Vascul ar Endot helial G owth Factor (VEGF) antagoni st.

An "anti-angi ogenesi s agent" or, "angiogenesis
select{Vilith FeopeLyIDERES P epdIRRY Per %féggféwg\_mﬁaﬁze of the
hznmﬁgmﬁ&ﬁﬂﬁﬁmla pol ynucl eoti de, a pol ypeptide, an

I sol'ate

protein, a reconbinant protein, an antibody,
oin othey tegta; ths iropack nfisobutplent i the lingre butshe faehsipck used was

. i.nhi pi.ts angi.ogenesi vascul ogenesi r .undesi

mves b o BRI GESTRec {25E B CBERERE Rt TEoPABRPrr

butylBedzerR6®]cBd irftfeadEd. IARTEH QEARNEHE, Dcrde BimdrS irbthe affluehDbgan to
or other antagonist to an a eni ¢ agent as defined

ngl o
be obsereade Thesegxperaments suficess thaj i Gy?enﬁrﬁneﬁ gibe snagaippdpt a very

[eCent OkS,. :S | | . .
o 5E 310l LS54 62 o R P AT S
difficald ta@piatd by dimbhy distilfatian. Toreaatkely, tepabpaatte at which the

neutral.i zi ng, bl ocki ng, inhibiting,. abr ting, . .
alkylatiogeackign éyperioreed irlPWenarghiovRamise Flffg‘%g]i isaiérization Phipe
lineaﬂbﬁégeng{s?rg{tggsob& pag or nore VEGF receptors. In one

enbo nt, a 5

atirent suffering fromsuch a B cell
n &t lopermtibsal Stabiity df thie tzboliReBeta Satalyst aldHway ¢xained. While

conjuction.wth astin(r bevaci zumah; nent
operafifg aiiff FORAEGNSHSP B‘otavm%b@\?&eﬁaﬁyaﬁ%{ss ?Wte&"&“gsfeéﬁ%o U
witho@notlcBaYPReddEChtio2r " Avastin(r)”, is a reconbi nant
humani zed anti- VEGF nonocl onal antibody generat ed
adetrods pfordinapy skilf in e agfiwillcegagnize et magy tumsigfcatiggymay be

1997). The hu2 nt. ' . ' nts
madeth Bt Sprest NG AR Bk O A AR Blrent TR
embodiiifent lkstribad Beraing @ mi¢amfto be iltusaratives drdg and stoukbdtbg taken as
.. CD20 expressing. B cell neoplasm.,n conjunction with a
limitipg fhsdpvestiopnwhichys defined yn the f%@%%‘ﬂg FRESch as Apo-2

ligand (Apo2L ) also referred to as TRAIL. The ful

| ength native sequence human Apo-2 ligand is a 281
amno acid long, Type Il transnmenbrane protein of the
tunmor necrosis factor famly of cytokines. Sol uble
fornms of the Apo-2 ligand, such as those conprising an
extracel lular domain (ECD) or portions thereof, have
been found to have various activities, including
apoptotic activity in mamualian cancer cells.

Apo2L/ TRAIL (described in WD 97/01633 and WD 97/ 25428)
is a soluble human protein which is a fragnent of the
ECD, conprising amino acid 114-28 1 of the full length
Apo-2L protein. In treating the autoi mune di seases or
aut oi nmune rel ated conditions descri bed above, the
.patient can be treated with one or nore hu2H7

anti bodi es such as hu2H7.v5 11, in conjunction with a
second therapeutic agent, such as an i nmunosuppressive
agent, such as in a nulti drug reginen. The hu2H7

anti body can be adm ni stered concurrently,
sequentially or alternating with the i munosuppressive
agent or upon non-responsiveness with other therapy.
The i nmunosuppressi ve agent can be adm nistered at the
same or | esser dosages than as set forth in the art.
The preferred adjunct inmunosuppressive agent wl |
depend on many factors, including the type of disorder
being treated as well as the patient's history.

"I mmunosuppr essi ve agent” as used herein for adjunct
therapy refers to substances that act to suppress or
mask the i mune system of a patient. Such agents woul d
i ncl ude subst ances t hat suppr ess cyt oki ne producti on,
down regul ate or suppress Self-antigen expression, or
mask the IMHC antigens. Exanpl es of such agents include
steroids such as glucocorticosteroids, e.g.,
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and | B. Humani zed 2H7.v2 was used for further
humani zati on. Table 3 shows the oligonucl eotide

wWGeeguesse2 used to create each of the nurine 2HICT/DR146¢/004235

CDRs in the Hand L chain. For exanple, the CDR-H

ol i gonucl eoti de was used to recreate the n2H7 H chain
CDRI. CDR-H, CDR-H2 and CDR-H3 refers to the H chain
CDRI, CDR2 and CDR3, res ctlvely simlarly, CDR-LI,
CDR- L2 and CDR-L3 referfsﬁté) IMigh of the L chain CDRs.
The substitutions in COR-H2 were done in two steps
with two oligonucl eotides, CDR H2A and CDR- H2B. Tabl e
3 A fakihga ferdheetsiniesedetuity oLarommtid alkglation frs nonealk atiof
t.he CDR-swap of nurine 2H7 CDRs into a human franework

comppﬁn%\/xdf Resi dues changed by each ol i gonucl eotide are

3.

?cﬁfulh%g g Feed5iPbant CORALLS BkeMi A m%ﬁbé%tl&ﬁ) BE31kaliSy agent

a plas expressing a chineri¢ 2H7 b (ccontai ni ng
mur i ne ahd a atotthidghetgerakeess ofhrenzéngpsend @kyhhﬂg agent consisting

( RunkorssetpoS RROHED €04 Stmbpushs pifisc bt BEERBRIRe:

i ntrodygg the nuri ne frarrevvork residues into 2H7.v2.
The resultl n ﬂc%@asmd construct for expression of the
clsprteeting Fétipgratalptieallyiedfestivmneunt pf geolite baka
WO 04/

am no g@?%%y}%@ ggzr?cglt% ﬁgﬁ%ﬁ&%a‘f)hlgﬂel%g% (s:é;?eg% gﬁg ??a%ed
for pvxncyaimenm Beaedkylatien &ﬂmmttm preximad saectivitly td he
murine 2H7 fr rk .resjdues vvlthtir] h n. VKI, VHI I |
consen&pnoplky % gsed en ghg eancentration o E) atﬁ’rgé\&e‘étlfé‘ﬁ)fm
humani I R kigy. Acad.
SoL. Ush gk lsRSbERop RS i il & more ek bubklo
mThatmadinsl ofetami Infurtheiuessaprisitgs t he 2H7. v2 Fab

constr.uct Slt dir ed agenesi s hese .
DB s bediebErdpl e 120 BARTE PR e agent, said
consengp§1dting ABWR ckmpEsing 206 pp@ or &S &sobatyleghej N t he
murine 2H7 franmework, at sites that m ght affect CDR

c ordveding fioans Ldro adt | welar blsnd o6 propylgae &9 one & mersliREed

VH( R71¥4 h@ﬁﬁ version 4 contained VH R7 1V), version
5 contail ne 71V N73K) and VL(L46P), and version 6

C omtistain@rg Mdadtich\empeiatiye arhd:h\rih.l(ﬂrmﬁés sldek?e\l\)sontdmmﬂibnzddhe
and chineric F b ve sgwgs) Ogﬂ}—lge anti body were

expr esé’@EiOTWOT-_e medt PUEBRES)IRASOPPREF Ss fol | ows. Pl asni ds
quh% RS UARE 1 R0rEduchiY) a{cw?atl fRhimmetks b Bl 5{&1 tri- alkylated

(Stratagene, San Diego, CA)” for preparation of

aromalisisohmpoands a nmjdraatos ofipuenyldRAinemdbuterd) of @onahﬂ to Bidt aid

s R S S B ER0 L

benzeBeLFHA0D GHrodR Cgrehlctdal 1860 SiStheRbicdntrafiG OF dMedatiny 4pekt and

coll strain 16 a derivative of M\R94, plated onto

the mplar plead e§propiicas MenpesrragRllineztbésme 1 in, and a

4.

SR G135 S, BU R Lo RARL N The

single col ony grown in
Cafrb;ﬁ:lﬂlbﬁltédlpdﬁatﬁfbrof'i}o&l mo@tC &7130.°CThsd,5 m culture was
added to 500 m AP5-100 mg/ . carbenicillin and
al2Teytan peesgire o from 256 nsig 19 3309512 baf f | ed shake fl ask
at 11.0
FyFR et o1 R 3 G AN sl ot f.*é?ﬁe 5. 10g
anfryattion senhiiBiddre of . fivag 1 NH{Clo, 145 ‘TC3gn&kCl , 1. 29 NaCI :
120 m. 1M tri et hanol H_ 7.4, t 1L water and

t RERACLOB Presgue Pf%@?eﬁ&%?%@%%s@§¥5 Seal keen filter.
Cells were harvested by centrifugation ina 1 L
centrifuge bottle (Nal gene) at 3000xg and the
supernatant renoved. After freezing for 1 h, the

pell et was resuspended in 25 mM cold 10 nM MES-10 nmM
EDTA, pH 5.0 (buffer A). ?2'§O m of 0.1M PMSF (Sigma)
was added to inhibit protédlysis and 3.5 nl of stock
10 ng/ M hen egg white |lysozyne (Sigm) was added to
ald IyS|s of the bacterlal cel | vvaII After gentle

- e, o o o oy o,
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The zeolite beta preferably is predomnantly in its
hydrogen ion form Generally, the zeolite is converted

W0 2006086363/ dr ogen form by ammoni um exchange f ol POUIES200§/004235
calcination. If the zeolite is synthesized wth a high
enough ratio of organonitrogen cation to sodiumion,

Csotal NaPiOPe et & B0 200 e P o SARENEE AR
sites n%ﬁ%%%h\bc?/ f Y DBt pSRErAhd bit{der.ear t h

I ons. I'S espe y preferred that at |east 80% of

6. T maﬂhbdmf slaines] fr g sandcmpcﬂladnsmmﬁwmigen ions. Highly

active. zeol if ebeta S ui.t abl e for .
SRR Ion RSPV erthe o AR sHRen B S et Bued phitec
limte do zeolite beta made using the procedures

described in U S. Patent No. 5,258,570, incorporated
hemaersidmyofi98Yeotaners. of sxid. coORREnEAEOMNGS Prap e 570

descri |ch y4 is (a)

A @aag? féemseﬁ—ﬁéﬁvﬁl‘% °mnp*?§‘1ééé§%§§*‘€f from 200 0C
t&lé'e%@ﬁ?% sdcibuyiB@izeti®of WY ¥EmAres ahdt anti al portion of
catal yst tenplating agent, and (b) the cal cined
cedlentiyBy to enmaeng o R WedTgBerewi th a salt sol ution
C tion

s BTBEPERE Rl SRERRL ERRIC ATAS AhoRAy

compiigi@d:er nary ammoni um For exanple, an aqueous ammnl um

nitrate sqlution can, he use on _exchan

D bion i & A0 iSRRG ERG AN SF ARPY T AL Ay A Tihgent
a powdggy , ﬁaﬁhﬁﬁ@tﬁé SxcR&i ¥ b@ﬁﬁ\ﬁ‘l@rsaﬂf 3| ﬁhﬁ@é Yaent con31st1ng
conpri ses O. % or |ess alkall netal oxi

prefer aisblytldllersé atmtda;r lﬂemtoﬂmrop/glmd g T glqaﬁ)lnae,ar butene(s)
silica tp alumna ratio of from 15 to 100, preferably
from 28™t0 25; and has a surface area of 500 n2/g or

M6 RactiH g%ﬁﬁrf@&isﬁeﬁﬂ it @taﬂi]tldm!yeffedihe ammmt afzrolitecheta
may used as a catal yst, but  gener H’ér gr ef er rfe(fi d
to ni xundes akedtionaeastior epndifions pxeduc HH#EO pefgs of di- an
bi nder ﬁfdal:ttuma r@fios of
naturar?%l%}ggtgc}?]%on%%E(’eo ?bﬂd%%%%dr gd i nor an?rc 080

bi nder pt@y&lnﬂ:rhmeai' bu’d'dme(sbaf frbmstt4 i 4rdievair actual ¢otal moles being
preferably ofor dinto

subst aft he%ﬁt I1§ /i i‘ﬂ i qcff’@%ﬁt& Wﬁ?eﬁ 8? 8’n &Pg i alked ben%enes pet
limt e‘iO@)gp?&ﬂﬁf }')I%éﬂcteﬁ‘?fa%ﬂ ort 4B keficch@itith, ofeyityil attig acgaht and
forns ti-lobed cylindrical fornms, cylindrical

rings, tendolahklend.cor respondi ng hol | ow counterparts.

al v. ar.ticl r

. caparyrde BB Ful SRl Bra: B ReE adiey
arom@ARohipBuR@iirer 100 & @hsiRkt dthsoleatibs ofngopderd: lu:ﬂwsbutene(s) of

catalytlcally active, Suitably 3tpe/ecatalyst é)ﬁ{) ‘i €S s of
from tdripdils eaifl pefplitotat mpdes Heg wea% lgs$ thap grojecigifofal moles o
- R LR R Gkl p0L U b anpapf
alkyldigegemant g tolaablenéi ght of the catal yst particles.

Sui t abl e comer ci al I9y avai | abl e. zeolite beta catal yst

10. i Adieprshod of laims 8051 fHEheILOMPISING | nited to CP 786,
a | h B t,
I AR Pl bt sttt e
ext r udahidsalicdatng @emg:oaﬁ)nmxg%%elpm ordedsi lsté)ui)ﬁelwydr ogen

e S L e BT e PR g o

extrud%eeie %eferably has the foll ow ng generally
properties: Zeolite H Beta Powder Properties Na20 %
w 0.02% Mol ar Silica to Alumna ratio 21.2 Surface
Area, n2/g 670 n2/g In a preferred enbodi nent, the
extrudat es have the foll ow ng general properties:
Extrudate Properties Aver Length, mm 4.2 nm Aver age
Diameter, mm 1.62 mm Crush Strength (anvil), Ib/nm 3.0
| b/ mm Conpacted Bul k Density, Ib/ft3 27.5 Ib/ft3
Surface Area nQ/g 550 nQ/g Loss on |gn|t|on (LO)*. %

"~ NN —r~ N NN 1 .
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a preferred enbodi nent, the reagents are stored under
dry nitrogen and transferred directly to the reactor
W@ 200886362 any cont am nati on. The application wdT/Ukm®06/004235
nore clearly understood with reference to the
foll owi ng exanples, which are illustrative only and
shoul d not be construed as.linti the .cl a
CORDEAFRIOES TECRYR mr&ﬁat%r@é’? n@ "&gﬁ lgﬁm@' i
nh)éltnltgn“?iﬁ ereﬁflgﬂ#eg e @f@ofﬁ@@b%% 81380 ipBig. haV' ng four
carp AP SN usi | owi ng procedures and
11. nrmméth@d for 1mmimg$elemet>z@dmmenqo@kﬂam\x@enow@wlatwn
the followi ng exanples was CP 814E, a zeolite beta
compth¥ier conprising zeolite in the hydrogen form
gﬁ@ﬁﬁﬁgzé‘féeﬁstﬁa\éﬁ‘ﬂ doabikeng £s00tEY Y slkcylatihg bk anhal . The
act ual

eolite beta powder used in the foll own
Exanpl sisichmthetticeexcoss afbienzengr ssisbilkylating agenteonsisiipg

o o TR A i et B e,

and 20ay, . % al um na bi nder was for med and extruded to
f orm ext r udat es having the foll ro er
Acesrtansiagisaiddeeristream a1 %ﬁﬁWﬂ@jé f%‘r%apﬁépg’r‘m eplig Dot

Dens t Jhdef Ak fhgoR Seclipn ot ol BRI RIGRChpOE Bl €
m2/ g L&kylatiomto ﬁoﬁ@@kﬂhmmmmayeﬂto psextiicted set1¢pé1v1ty to

;ﬁ' gs\gp]gg@f gﬁgﬁgfeéqsmgpn 11?#05%1{ {“gﬁ&iliy[l]'ge ! Saggrﬁvanﬁ %n
avai | a6 bibOedEof propylbid ﬁfd@fe'dﬂﬂﬁlre unele fbuteh@(s}} po&lucing an

CP786. Reagent s BenZene was obtai ned from Al drich
Cheni calkyﬁmqmmcmﬂam,pr opyl ene and but enes

2- but ' [
SR RETRTS JorsaanOh PR by BbRIAEL bORe.
dry ni uggg@asgéﬁntahansf erred d| rectly to the reactor
to avol

cont am nati on, Laborat or AI kyl acii gen d
Mresoseringsaist mpnedlerlapd herzspe from & %/Fﬁ’ qpepted stream.
abkyl ) %noi%ia{ulﬁeﬁzﬁg&c\m &u&h ?Jtalriﬁm@@uf D0atdE QISR
f our "Carbon & structed to operate in a
aromaim\mfﬂpﬁw.ldsl pen 100l g hrdduethtmoeler ratios efrbp¥sqrelineaebutens(s) of

b dt | | gh fi '
o L Sl o oS AP R H e o
di- an@ ¥ oélﬁﬁ%hﬁé?ﬁél péto prdia: pretii@ePbAbd Bn ﬂ{bcbobeeﬁitﬁﬁen of

m xture was then allowed to react over the acidic
alkylatiaglagens abéﬂa:maltaablﬁsd at the desired reaction

dition s made of 316 SS and
13. g[n eélbocﬁ\?ft %gi‘ rco%]ﬁsi)t%{ 0% ni mi ze galling. The
I egfbdhg li nﬂ@&mﬁ&aﬁﬁ frof daitl7alkyiafoe pjoductyprodncinp adight ends
2.54 cm (1.00 inch) outer dianeter and a 1.47 cm (0.58
i nch) |Cﬁh1§t11$ﬁcalf¥eter A thernowel | running up the
cen e tom
oFOpRng bl PR R ch o WP RPRE h KRPlchibo U
t her noakyddter. dur| ng operation which nonitored the

terrperatures at 7 eyvenly. spaced position n t he
14. | &heipsthed efclaun Bow ge@%xfi(r VERR§¢ giegoalky lg%ﬁg;enzene

prod@&k{]g RS AnderT ARCRANBE AUARH c<§ ﬁ% sdpafiting %Qi‘ieﬂkyltbéﬁ&ne stream

er exiting the reactor tu hée gas and |1 quid

from paid dem4iadever e anal yzed usi ng gas chr omat ogr aphy (GO),
gas chromat ography- mass spectroscopy (GC- Ms) and
nucl ear magnetic resonance (NVR). The reactor was
| oaded fromthe bottom A small anount of glass wool
was placed over the thernowell and pushed down the
l ength of the tube. A bed of silicon carbide (20 nesh)
was added so that when the catal yst bed was | oaded, it
resi ded near zone three and the top of zone four in
the four zone furnace. Aft the 20 nmesh Si C was
| oaded, another small plug of glass wool was added to
hold the SiCin place. A total of 25.0 grans of
zeollte beta catalyst was: d|V|ded |nto four equa

. o NN NN




10

15

20

25

Qperating Pressure, (psig) 288 Total Aefin + Benzene
Feedrate, (g/Hr) 152 Feedstock Product /rn.y-2-Butene,
W@ 2406/08636D. 536 <0. 001* Propylene, (w. 9% 1. 60BCTOUSDAS/004235
Mol es of propylene + r/w 2-Butene, (nmoles/1 0Qg )
0.0478 * % Conversion of propylene and trans-2-Butene
>99.9 Tot al nDIes f di- and tri-al kyl Benzenes
15. prTé)@mlaoc}a USheTRPEPIINE0074 * Not Detected by
f . .
S T %?%?ﬁ% s Bl SR ongitpns effctive
bl end @b pﬂiﬂ%qmmp}dnmnml arvsodBylated bebzéheBut ene (on a

nol ar basis% i ted 0 e%ﬁ%g’ CP 786 catal yst at
t HECOY G $41 5P ‘?PE‘?‘% é‘b"nPﬁ *8Z°%€onpl et e

16. COMShsth&ofdlaihDBs M%dﬁiﬁfsiﬂé%%%n%@@hﬂerﬁﬁ%ﬁ& W%ﬂar from
fee-butyl benzene and cunene were forned in

said aflgylater profugt, podkring ehelhtleeds @prmmmstrgamm - and t r|

ed th f
17, e PO OBRE Pl tof iR Py el rom
said amqtlabrpwaumtstreémlt@éae@amidawr- and tri- al kyl benzenes
produc groduct was 0. 00026 nol es. This
18. eéllieth@g%ﬁd%g% Ilégé furEher eEPHYIBE ct ed anount
t
g RS RS R Sl SRR e,
or tr amaﬂklk}bmh@@emdomp@—smg 260 gpeorligss Tsdblueyléhe;

n enze th . a. 1:4 nolar blend of
prpa%‘g o1 A bmol Pled SESFAPYISRG 1RO Shan lincar
Str eambu(el%@ .) 699 Tenperature, (deg. C 133 Operating
Pressure, (pSI g) 288 Total Oefin + Benzene Feedrate,

gm&ntplnllﬁda Feeettm tompemmuﬂromwog) "Q-t@l 5@ end( Wt . %

2 146 _0.001* @] 001* Mol es of
i repritEs S or 23 pde USRI Dare o

19. Qlﬂl‘é@ﬁéih@fbﬂﬂalﬁfSQQ)tbQ&Galdﬁdndlﬁ&fbﬁ)ré’dﬁhﬁgene >99.9 Tot al
nol es of di- and tri-al kyl Benzenes produced / | of
peOBREsion obHWHrer anFRE)Pf eancerirasion oo ar ek jinesr byftene(s);
Exanplga dl-7 indicate that reduced amounts of di- and
tri 'Kyl benzenes are produced when one or nore

Imneaﬂmbmbﬁﬂﬁﬁsﬁnnneoﬁﬂmhdntampﬁmppﬁpn@y&meing t he

S M A NN
cataly@f setlécfbil f?orﬁ‘t'ﬁeeé}&é;y\k&ﬁlsﬁﬁg seRR1MTe NG sdlidp Mfsél:l(onc a01d

| sobutyl ene 1 s added The feedstock used 1n anpl e
21. (benz“éhvemathddpfelambm &ntier opmprpagpreduging 0.1 1 vvt.%

t der to m ne t he .i npact of
i§§Jﬁ%{l‘é4y§ﬂéecdﬁutyﬁgn%ﬁnﬁﬁg%% R Mgy ene. The spi ked
Misxlect@tyWwa suneaebeIb %W vemotdie CP 786 catal yst at the
conditions outlined in Table 9. Conplete conversion of

22. the |TheanethpdpEelainhd’ f‘b’ﬁ@é?WS@P& Produsng he
[ v ed. ec-butyl
b e b B e & PO e vyt han
|deMam@Hecﬁnﬁh@m@ﬁ%%tfmﬁﬁ& observed production of
sone tert- Zmyl benzene. Since tert-hvXyl benzene and
sec-butyl benzene have boiling points close to each
other, they can be difficult to separate by sinple
distillation. It is therefore advisable to mnimze
t he anount of isobutylene used when al kyl ati ng benzene
with one or nore |inear butene(s) in order to sinplify
the purification of sec-butyl benzene. The total
amount of nol es of di-al kyl benzenes produced per | OQg
of product was 0.0006 noles. No tri-al kyl benzenes
were observed in the product. This was simlar tothat
observed in Exanple 3. However, a higher anount of
oct enes was observed in the product when isobutyl ene
was used. These octeneS\M3 mai nl y branched and were
i kely produced via the diffreri zati on of isobutyl ene.
Table 9. Alkylation of Benzene with *rns-2-Butene
(splked mnth O 11 mﬁ@blsobutylene) Cbndltlons Tlne on

A NS = A PN o~




