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C30 hydrocarbyl group; and 3) a second imne nitrogen
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Wo pevlorg3group |inking the netal salt conpl exi POI/ys90§028068
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of the X-ray crystal structure for the a-diimne

met al conpl ex pr. ced in Exanple 5. [0009] Figure 2

represents the @I%W PRA crystal

structure for the a-diimne netal conpl ex produced in
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metal resentﬁgpl i cation dlés?;:l;jlhﬁteégi—X Eg/l%l mne Efi g)r%hujoz-dumme
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conpl exes, and the use of a-diimne nmetal conplexes in
[0009]t he Fw@mmresm ih ORATRY BdpranP OF 3 £ y
metal GEEIMLILONS , [00LY], For the pur pggdefagf% Wt Bl % dimine
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two functional groups are on adjacent carbon atons.
| ati onal a-

NO th
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olvme zﬁih €rpsMhere the two imne nitrogen atons are
polym nde g}@o adj acent carbon atons, and a-acylim ne where

the acyl group oxygen atom and the i m ne nitrogen

DEFINRYKNSr e bonded to adj acent carbon atons. The a-

relati onal designation may al so be used to descri be
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lationa @Es{grAS O3 0013 r.the
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The presteﬂt J‘ptﬂﬁcatlon may also refer to substituent(s)/group(s)/atom(s) attached to the acyl group

carbon atom (an acyl carbon group).



i mne carbon atom (an i m ne carbon group) and/or
substituent(s)/group(s)/aton(s) attached to the imne
woRGrowssL at om (an i mne nitrogen group). Addi PCDOSI00¢/028068
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[OOBit om% tH? REPYE ng applifations B termaimiae gropp] iriepeeserdghy the structure
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r .
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term
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o B o B ool SR g oo . @ sroup
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oup. MY Ar a 0 hat can conprise
group. MY ANBARKarbY1 OJgga aﬁgﬁ msé) F}ﬁ s ORI, ang prgmatic ring

functi onal
““wm@h@whyﬂﬁ@geﬂyCMﬁ@rmeimmpym non-liniting exanpl es of
atons ot her than carbon and hydrogen i ncl ude

[oo1s1hal ggep é&()ﬁg Ghis aE]LﬂCEI(P(gle O “g (}5 - a%?ﬁ]hq g{ﬁ%&%ﬁsspemﬁed by

ot hers. imti exanp
TUPAQ ﬁeroa&rewe&uhwm atoe!tehyghe@ess k)étfmn:emal aype,etmyd@sQneersaeeraence at a

carbon Stéhi. | RS, an a‘ﬁ?lsgrou H c&ﬁgﬁ ng ‘gl%??nﬁ? ?rfag %roggseand/%r atoms other than

I ncl uded in he or danyl grou
carbon yad &y draedntie ot aigiingroup they gan lnextyeniso aftuamived RE@ip afdor atoms in

addtttolli td’léhrlﬁ)YlSa&lg 'F@drogﬁ% eFS’raJXQH %E' n{ﬂgl’?%ex%lqld egg ferth%? " [%ﬁreﬁman carbon

a1 ng systens. Finally,
an 1Y6fr°§%{h V‘ICIUS"? é‘ﬁtlﬁg@éf PXYREM (Wff qgm; | and egospherugr anaumy | otlgh0 U Non-limiting

examplssocrfah@tlbm inB1gld a
d oh édr ocar by II?Solugﬁas,et aéljsnngfﬁ%}g)a@ kf*{’)l%g éf(de'lg%c{t]es,teﬁ%]rs sulfides, amines,
anc phgy PR s Bgonss othess. [eed wdthe enganyl lgwup definiten arahitatohioMScontaining

rings, }ﬁferdafbﬁt t&Hiding® ?ﬂél@,ﬁtengsr ﬂétproarggxgt'?’é ﬁ}ééah grirdo ﬁetero%OWgzrrét}gr]systems

Finall %1 nal rou refers an or
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inert fmﬁbﬁbﬁwgroap‘gjaﬁmggwa g,lega(e{ir tas b hehidEf unctional group
are restricted to those functionarl: group and/ or atons
[0016 qﬁ’ han car bon. and hgdrogen whi ch do not conpl ex
] © PEPAFs ehihis aRbaben. dicctermer varistidr oftthe tom Gomssyl group

con31st1ﬁ:g)ﬁﬂ idettofagetidadli sNEdr t rqvariation
WO 2007/ 0 39%?%PCT/ %‘E'sg'bé%/ BB %Su Whireth, Y Sreec' fctional
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those ﬁltmrohkiegfrotd;eatﬂdrw StohB @ 1HRAHah Catbal 1%{%
metal sa,ft Eresen within the org a%ﬂ g}b it w%{)gglres mpé?x with

ragﬁ]/fm 0 et U e th egﬁr?ﬁﬁﬁt%condlmld? eddetein, Thing ﬂlleelem or variation of

"organyl group consisting of inert functional groups”

can refer to the presence of one or nore inert

functional groups within the organyl group. The term

or variation of the "organyl group consisting of

inert functional group"” definition includes the

hydr ocar byl group as a nenber




[0017] For purposes of this application, an "inert
functional group” is a group which does not
waomspasi al ly interfere with any process descrChEs2006/028068
herein in which it takes part and/or does not conpl ex
the t g metal salt gf an a-dijmne_netal conplex. The
“’F%r?ﬁg“éf AR SO LY AR rhipeiifinstignaberoppst firthendafmesthe particular organyl
gTOUPB ”-mtuekﬁ B¢ Quisntt Hrakin CHB &gﬁﬂﬂ'%kﬁ% Wntsllgtl BB $flchional groups.
Addit @§ artlcular nmol ecul escrib erein can not
{?BWI’ “Rregnhetoyp Cg%?llsfln%iﬁl@n?rbfupﬁt@nﬁhﬁmﬂf’ﬁ osralrefer to the presence
of ond' c&ln&fré nas filhﬁtldﬂhlté%tﬁbs Fithia AT &% NBorf: q"hle f@rrﬂ%r 9{11%5)11 of T 1% “organyl

np He an ether roup can CO”E
gr"“%%’i“i tmg¢f inegt iypgtiopgl 8P liaition ingtudes the Bahcm@@rvlt group agh ngember.

substi t ut ed phenyl imne nitrogen group is an inert

[0017f unCFdr@gposeg oD s BAidRS, Shﬁlgl*tlﬁctﬁﬁﬁlegro@allg g}%}luﬁ Gl does not

lex wWith both the ether grou

substapﬁqrhl;{ E‘?Ff'ffﬁp 18]: al;phgroaesalqewph@l bqgﬁ-pdg, 164 ttﬁakﬁstmg adfve does not

complBiDiw&B lﬂlieaneta' g of b &-dhﬂlﬁfetrﬁ@aﬁ%oﬁf)le@ TH@fe%G‘H!)e? not pomp lex with the
t|on group i s not. onl ated to its functlonal

metal é%g ufF sy ‘l’ﬂ‘?egrg‘l‘ﬂs 3t aomid; ¢oppiey Hidhpiresiel selduprin aﬂtrtlséalrtmolecules

descrilidt heg@m cad 916t banpgle! ath LRl RE N6l 119 %thl&{a‘f’ lilQat?onsmp within a
1 osition within_the netal conplex.
comp %ﬁfﬁwdlé@megT Fhe FPr Piarele SR agetet ;sgowa@ hornmex b & meta salt, an

ether gmh);sﬂc&ﬂﬁecﬂ al bypatnp@itfodr & MshR@RY phPiRGERR lgﬁé b %@Q) is an inert
n .can |ncI§de hal o (fluoro, chloro, bro

functlonSfa%'S)up @PW@? 3 31? £ Rr@;@g, saétrzaﬂfpu@rcan @@th:@mylex g\ﬁ‘@leb'g)h the ether group and
the imsnigl drowpest the ld»J-cflﬂnﬂﬁ{d cEHMR) witBi GhO Sankty ﬁ%f&&ﬁé by, g rtﬁ)eugl rtness of a

ol ymeri zed product having X"car
partiou? hong] ol s 5 e o tionst g imheckat gy o complex

the mepet] Ga6 it cab@lseibd rfae@to e fﬁﬂ:ﬁoﬂa‘lﬂgﬁﬂﬁ’% pobifibElviihih Ghe metal complex.
in a reactor nonomner

I duce
Non-ligy “g:ﬁ'é‘? §8¥Pgweﬁr RO |"(:]’é“ﬁ‘e¥”rezl?ﬁtlséli’ﬁtitnﬁdly pngafere with any

procesg d&‘sbltﬂnd ateiitcan TitUSle hhIBGT1hE6,Bhidks) LY hSdd r&ﬁéﬁﬁg lkoxy group or
and. ol i goneri zed pro uct

emmyggmgpggﬁagg%ﬁﬁglgig LRREQT Rygtresarby] growms: t he r eact or

ef fl uent having X carbon atonms which were not

[0018] pol Ylive térme d‘pﬁlymer&led PostREd ZRthg(R. c@rbo§ Qlo¥RMtahd “B]Q%ﬂr%}lzed product
oses plication, pri mary

havmg )9 Ear]?o Loms ger‘flﬁ 332??]1‘1%&“ Hﬁ?gﬁbgggrs & mgqqpasls produced in a reactor by
monorrap pblbfmammm oﬁnﬁﬁmﬁmdﬂfgym&azrab@ﬂﬂﬁf RA4PX | AR A8 TERUBhe term

t he one free val ence
polymephsd Pbagcl By 3 SR B PF ] SHGT-6D GFP LIS Sy stoms
excludgsepatersdningtie bopctbh effidas having X Sarbdd RbQMWARE e 95%)@)&1(1&126(1 or

us,

1i condary carbon group is attached).
OIgmn G&P”%g§%§ ence can be bonded to a hal ogen atom

carbon atom oxygen atom sulfur atom etc. In other
[0019] wor Her, putpesesfof thes applicetios a pamatyearbon gouikgaRy! group, an
organyl group consisting of inert functional groups,

[0020] a hyglr ﬂ.ﬁ'&fs@sy bt ﬂﬁso‘at&l) LUQ%QC'OQ a%lé )g%ﬁ%rr‘%gougfm ‘g‘lfg%gﬂ}p of the

functi onal rou
formulax#{¢Hyo (vhgredui tgg onmﬁqzq,]@éen@{l)dsl(t@hﬁat&n otfeHRaEA 2 hy: @H@éﬁﬂﬁn (the bond

P 2006/ 028068
represel%&!jliy t]q;yla:ba%r,'_g Elsr t\é?goéggl OQ%ﬁO%é 1‘0 wg% b{S ec(gﬁdar%calrlé(}nt grgﬁ,pyls attached).
Thus, ﬂ‘@ngGS ghlegne sarpbe praediios: halogeraipm ofarbioh @tofr) bR atorklur atom, etc.

In otheMREIE] | are to tOﬂB ot her

e shame ShBe VR Oy bmprEelsApLanEy huime of iner
functionghgrRups.  hydzocarylearenp, a fiaittimalggraupportan indai fofotioha? gtcp! Ne#i-Yimiting
examplés d

PG B0 4o o ?%%E%E%dénﬁﬁ%ﬁdﬂgﬂf%fﬁflh%ﬁa@aﬁwcxis

atom carbon atom oxygen atom sulfur atom etc.

ot her words, each of the two free val ences can be to

an organyl group, an organyl group consisting of

i nert functional groups, a hydrocarbyl group, a

functional group, or an



inert functional group. Non-limting exanples of
secondary carbon groups include -CH(CH3)2, -CHC12,

WO gHgeeId3) 2, - cycl ohexyl, -CH(CH3) OCH3, and - QrETIHIEIMB6/028068
[0022] For purposes of this tappl i cati on, a quaternary

arban gr ncl udes a group of the forrrula C =,
[002 1jvh g?ﬁﬁﬂ‘f’é&tq{ﬁl@%aﬁ 1gaLi0).c eHi@EYscarbon grqup incidgs o EwupPhthe formula
—CH=t, hﬂ[&re&a medfrgtee adigiey terded ‘Aton{se&ﬁeqstﬁﬂ{ﬁqﬁ@égédq ftom (the bond

s to atom and/or group t
repres&&tg@ Q}I ng{;\slb ar 5dp a‘@frb@‘g o Sroap tte vish the terfiatyscarbea@ovpfis attached).

Thus tth@tvidqfr&evaﬁén@@ MR bE MIESenfdily t?)%nde@qg B%@QE@H 1t¥m b?a%%datgn%) oxygen
lgal ogen aton@ carbon atom gen atom sulfur ’
atom, gplfinatqpy, Ete. |1y ohphEerdiuspdol t@a‘t‘/ﬁ velhses pAnchs t perganyl group, an

organyladrOiCEsiSHR d¥nehiOruAioRd TREWAE, 2 Wd%@tby]aé}ov.ﬁ; gqﬁycltlorgaﬁ A Kp, or an
nsisting of _inert functional droups, rocar ’
inert éﬁnswa gopRinAYopdingiing gragmies o rseeqndiry esarbof e om:lude ~CH(CHS),,

~CH ocgnacé = byclohtdyNa. t carbon groups
QY CUR(CHON=-tyc yﬂcﬁ&@@b@ %d%(‘:ﬁé%(%)zow PS

i nclude: -
) CH=CH2, -C6H5, -CF3, and -1- adamantyl. a
1902255, EREPRREHSK, L CERPIDEC T ARTY G R FRRYAZSUD AMDAs » 10up of the
fomulﬂﬁER'\ﬁ@fthﬁét}{r&Q"?e% ]val@?dég,r aldyio S d'*'@hegj 'tHalma 'ﬂ?dxﬁ%&aalton\lﬂghe bond
ou

exe an_be prepared from a-di acyl
repress&% ‘5 34# e 1o &R Bd/RpErapp Warkich ty ﬁllﬁqmat‘)h@rbmtgh@mgs attached).

Thus, Eﬂ:hpif@lﬂﬂhﬁe i€ val¥cel dalHl ‘?nd@ﬁ&ﬁ!ant@%&e@%@% haloggxdétgﬂ'l 0fon atom,
ou Td'l'? i ncl udi_ng_a-acylimne conpounds an

O"Vge% §§\7 ALThECa I RGFY e Sacha thisthrer fiee vatenteneansbe to an organyl

gTouP,aﬂﬂblfgﬁnnytgﬁfubl d&ﬁsﬂﬁﬁé%‘f'n@érﬁfdn&uhﬁ‘legéﬁ{ﬂ@t Q%ﬂr%cﬁyltg@(ﬁlg a functional

a-diimne, metal conplexes, The cx ‘diacyl conpoun
grOup’p?rl i RFriafnehienal goup. y Noflingting psgwiasol tartiarytarbanngroups include:
—C(CH}BI aC(CHIp|- s ~Ccpml ), et —c salf, &c%ﬁa)bﬁgéﬂ Qf—‘ﬁ . G and —1-
adama® gments within the a-diimne netal conplex synt
A¥4 further described herein. a-Di acyl Corrpounds
[0024] GCenerally, a-diacyl conpounds utilized in the
a-DITVINGH ME T AT COMBIEX, &' AMTING MATERRA LS, 000D NG IERMEDTRTES ©

two acyl groups capabl e of formng an i mne group when

cont nm ne. propri ate a-diacyl
R \évéen“'%gm?‘nlggtniaCé’é’ag?ﬁfsecaBPA?é%?q fiRR ik cqigpounds, two
prlmarp rammms yandanmetelssatto WithifntienmatheUsi tm pP@afé QP laithine Whdthli ddmplexes,

ficatio the ter pabl e of reacting
addltlohﬁ i%gunsdg rmc:l%léi}nf Oé?ﬁyﬁ%‘l €GPy ﬁﬂ g aBYI}l’II‘lﬁl?] getel ﬁgﬁg}ﬁ@s can be
1ntermg:mjg;| ajldhuotstahmg oeisilsie dhd gnteds of thata-difne Hiétaﬂ@&ﬂplexes The o~

| essarll added in ste
ooy R B B e a b St e T oogplencs, and metal
salts argj lndnpneiemmnmtsdmtm the cediininé higtal osrifek 86th88s and further described
internediate to an a-diimne netal conplex. WO
2007/ 013931 PCT/ US2006/ 028068 7 Further, defining an
a-di-acyl conpound as one capabl e of form ng an i mne

ce-DiacgGampopndn contacted with a primary anine is not
necessarily indicative of nethods of formng an im ne

0024] 9 OldRnerd] wi.ih t pri,mar
[ ' ] o negert g)e % iﬁ?néﬁa ncooggﬂlla%n el.ltlg fzebdg ?r?(ﬁge 81%duct10p e a' d{naul%e/: metal
compleyess eqrpmpise two agyh@rouks canebleiaf ﬁnhmngaan ithine grxmptwlmul @htaéted with a
By A | A
primer bRy APRORRAT T Sl A 38 Whidge Kb 8t saSimaarin mogrimary
amines i@ f@mean offigmize mmpwm; Woatha mdhm'plbe@»fsstlomathe b@rnpfchthlbeﬂ‘ reacting
ith twitprinta?) £8 {
wi 4 ﬁ;ls ;ﬁ}of g&gy gdgﬁ an%gﬂ%%ﬂ%gaﬁ; hl?(f’dsgguﬁcq t%ﬁ gérasg}lﬁ; fo Thean that two
pnmar}barngﬁﬁrairer@cﬁsqgﬂy 4ﬁd¢pb1nﬁ]gq saine step. Nor should the term be construed to mean that

an o-diimine compound is necessarily formed as an intermediate to an q-diimine metal complex.

herein.



conpl exes i s an a- ket oal dehyde, which is a conpound
wherei n a ketone oxygen atom and an al dehyde oxygen
w@t@mosm9el bonded to adjacent carbon atonms. ThePCT/US2006/028068
a- ket oal dehydes uti I i zed in7the production of the
Frther li m ne 5: xes can be any a-ketoal dehyde
4 5‘6‘ g 2 %%‘( P‘?"ﬁlﬁ’ #horefgpably ?ﬁm@mn&rﬁl fraise goup ovham contacted

with aa;mr@arjil biinfile AEndt ABRAN- indiBiv@ot HELQR I aﬁ%n‘{e %roup The term
w @ f aaed nsaturated, |inear, branc ,
capa y8 e 1115PN§ G RrImarp aniges tp éqr@ra@gf@m@q meppm@lz@ 111tended to describe

to one@ﬁll@cﬂ &l thy/art $hB BarBeli8 0Bl JEdV S uni IWIhICH fod 18 &Lk H1%t gx{tﬁesm of the

H wherein Rka can be an organy

a"dnmé‘?F B’Fcé‘hﬁwplé’i'eé (H5SEBes g einn gThst odiimine m@ﬁctqn@&@cbs cen be produced

utiliziGy M PEethodlas deshiyidt B&amby! group. I n sone enbodi nents,
Rka is an organyl group al ternatively, an organyl

OOZSgr ou {ISl S i nert f uncti onal gr'oups; or
[ lte I?Falc oz- acpf&, dPaRoandy thayy caybe Gemen albrbgﬂrinﬁmadimane metal

compl&xs as Gh d- @tm}lﬁfﬁg /ich is G &Hﬁbouﬁ’ci GARERAL b EloYe OQ}{g% A and an
aldehgs gag%/ éli%r oup consi st ng i nert function

% T 8PPepdaidp pd a%FntFarb%ateae Al ecketonldghydep wiliped in the
producﬁiloh ef ihahld\ﬂﬁhﬂé, mélal Gbmblexdsdbh B B3 Meto /IR ca éoable of I‘CaCtlélg with two

al ternat%vel (g Cl to C20 organyl group consi
primary ammes fq Torm 38 - Gipire mpaws: T&Ft"@ﬁ?&i(ﬁeb}éﬂeww be @lurdted, QR turated,

linear, Ibyodlcld pdchotlc, @EBd) Bionitid, @hdeHedRadomati@ C! to CLO organyl
group; alternatlvely, a Cl to C10 organyl group
groups, alternatively,

t I
1002612 "GO i T R bR e SRBRIRE TP QHOHherah R can
be an @Bangt gramy,lan @rgatyl; grou@| dogistiad bV Bk furltiddal §BufsPorf }%ﬂméllrbyl group.

t t |
In som% g}%ﬁéeﬁkl n Hga}?ygeg{%g u?ﬁg}allijgfg}? Y Jrgq%@hgoup consisting of inert

functlo@el@misj of mmamre@aambmgéa%w grodp J@RYéralQ) RENLaE PRSI S Lt r@go organyl
roups, or hydrocarbyl grou

onal
group; ?L maqw&l& o‘g‘I 8 a%anééla%%%éog%%“ag gt iggrt fuaﬁgmkﬁrmawﬁemanvely, aC

to Cso balyadaiby] groys |altéinat1vblyﬂ£ al to @fgﬁfﬂﬁ GroupaHeBlati AP RS | tg Czo organyl
pr esents an acyC

smoup qSRARRk of e R AP B THemisktring IC: ot G By rosnind bt glignatively,

a C to ﬁe)r dirgefnyh gtougnalerngti@lin 3, COlo @f O?géﬁw dr6up WAL RER &yll'xert funct10na1

groups al?eu ) Veln ot e{ 8 %.f g 1 resents a CyC |1 C
GARAVRr U, abeyBidrocarylgaraym; "d‘ie%g"%r?spstti’ g @ganyl group;

alternaiuwly t G unCt Dl(gbmﬂ ghup UPBistif of 1ﬁéf€h1h@tldﬁh(ldgr&ﬁ)§r&3éllteﬂ£tﬁi‘éﬁ aC, to
re of the or ganyl group

truct
C: tydERRLEWST  isneedsPE TR B AUEPEY R o Bneg o functional
groups,oer clgyir,hcmbﬂr pylp of thblgz kei@ﬁmglﬁ:}ﬁe chave salﬁﬁlﬂéteﬂ U@ Graffl, acyclic, cyclic,
i ndi cat e erein. n sone
lumm'&ﬁ% %P é)mo %% a- ket oal dehyde is a C3 to C20
gl yoxal ; alternatively, a C3 to ClO glyoxal; or
[0027] 7] t hwamev@b@amems a3 tepre%tsgalnyioy@ab orgafly] SEHP, an acyclic organyl group

et o phenyl oxal or a X
consist B0 B A a Aol 80P s Aoy Y Gosnln BB EIeS cminents, B
represents R eyelig @rgmyd erous, a pyvo preghy @xalp. coW1§ti’1hgrbf Sﬁ&ﬁhh&ti&ﬁ%oups or

I a bstituent can
cvctic IR RSN ek b e RE) TS 00 B abperremabigaum pmoising
of 1nerfcfungttpn@5grgu1g;a Yy Ihycgomathyls gnmp,sR‘gtdam haed anynilithbek uﬁ%ﬁﬂb@ﬁl aloms as
f S, arby roups.

indicated h@ﬂéfr?l en‘g&gé %ﬁébr?tﬂlsrnehtésatgﬁ g%ﬁtg%lg 4‘3tt oa(%}nalgzgagvely, aC
to Cyo gjyoxg]@ oCBlignagiaely) a % oups glyoxe. SIﬁ Isditge ezﬁabécnﬁérits the oz-ketoaldehyde is

t |t
K I RN NN I

phenylgéy@mjo U\ﬁﬂ)gl mmtmhted:mn)bglymb, dadhmulpm&laﬁrchlﬂge ﬁCthl(]}bfgﬁnyl groups, a
netal conplexes is an cx dione (a conpound wherein
two ket one oxygen atons are bonded to adjacent carbon
atons). The a-diones utilized in the production of the
a-diimne netal conplexes can be any a-dione conpound
capabl e of reacting with two primary anmines to form an
a-di i m ne conpound. The




a-di one can be saturated, unsaturated, acyclic,
cyclic, linear, branched, aromatic, and/or
whedoeoomsomati c. [ 00291 General ly, the a-di oneP/E2006/028068
have the structure RK' CX =0& C(=0)-e wherein the
c tos(%ruct res of 1% are i ndependent of each
: r?é%an r%*’“é’%ﬁmﬁlét%o Pa’a ptiogplsigyps.amd/or g&nye Cohysimparbyl groups.
In otteo Bﬁbﬁﬁmﬂ@ eifchlpﬂajfy11 sibeGintORalbe gSCQ %)@5 0%1(1]}5’% (%rouﬁf( Ponmstmg of inert

hydrocarb . I n enbodi nent
funcnﬂéq EEPUPS: %/%te%g@ve%f,@ng CSdWé‘i&’ﬁarbbélgtoéP%at ively, a C t 0

C30 organyl group consisting of inert functiona
[0028yr O unSs,eccﬁlHtctal‘s@aﬁ o &ﬁbﬂ copdandd WhitkHB Larlyehi08 &1 ﬁ)é}!)arﬂé Uimine metal
Com_% S%rnatl% < to C20 organyl group;

PEF PP Aatrvaieyle o “@OU%W@?JH SFO&RORe GrEep aivonsirs bondgd of adjacent
carboh a’@fnﬁ) fIhe etdisRalitighee uPse pRLiELR 8t ﬂh¥ @zllemnﬁ: r%t%} %}Qes can be any

dio rocarb%/ 1%3? p; . al ternatively,
«@ ‘bey°8ﬁ’B°““§|C RePl Sf Tepeting with twe grimary a@rr@amfpmgmo@réumme compound. The
o-dioOnsh Sbd Nguted] NekitubiddClabRNEl cHIRUNATea! '
hetercl Cl.to CL1O hydrocar byl gr%up cWt er na?| V}%rﬁﬁéﬂé& @M?% and/or
TR BHYanyl group: alternatively, a CL to C5 organyl

group consisting of inert functional groups; or
[0029R] t eGarmtallyelig, ozahc(ﬁl il Gavehydr aaRkby IR\GERLUP. C(L@9§@1wh£}e1n the
structSOE enbgﬁ%ne a Q a-dione is an_acyclic a-

MBS H RR A D YeheR e&&ﬂ)f Epshother gnd ¢op he p engpd Emmag organyl group
conms&ngjobﬁlﬁm fuadstiohs g?o@gr& a(hy&‘rbéa@oyﬂgz@h}‘i’ By enfBoltinRRE/ 04 afdE R can be
a(jto 3 Wﬁ& 1¥ structure but are not

! léy & aélv? nY Cd) o CponQjeyyk goup opppisjing ob ingerfunctional
group.;e I’dliﬁlﬂiatmhrt 9, Ct hECI;()(hﬂir@ﬁ&yl gﬁ)u@ AeatifelR- £icQ rl@ 1Cat org%ﬁ‘}q group;

nnected to farma_ring or ring system ’

sern e R By PGB A6 T rionaL PR gl b t Ca
hydrocdhy® gwepyi altemativiety, aral/101C,¢ Mghiyt gRusl ARG, l‘{gl’@:tm organyl group
cmmw&gh#ﬂn or. ri.n Sy m can be sat ur at ed. I'n oth
er Pt ﬂ&?‘iﬂ’s é‘?FEli“Ptbve 2 foleeC leh%a‘far@hg@upata#@mﬁvely, aC
to Cs 0rgamg1 gTDup“ ialgnat®ys] £0) 0D, Gy Pirbu Jﬁ@hmﬁrg@ﬁm Fubl @M Sroups; or
anmPﬁg n Qy%the sem -cyclic and/or cyclic a-dione
B Frehr shydpasa Y%Qﬁfsysten1can be a bicyclic ring
system ‘In yet other sem -cyclic and/or cyclic cY
[0030]di ore sembadtiodieehs, tht helidnk fanQEydlit BAiSESbRMRE AAd R are acyclic. In
aromgtic rin
ot GETBELSE OB AT 00 BT S8 g i
strucmg;(bu@ promet qpamecbé élﬁ‘p@hmlﬁr@’mding B@itend %%ﬁ&thérlégﬂgdlg}e&s the a-dione
e, ent ane a. substitute
sae w@&gﬁét’ o o RRER L B a7k 2 T A conseiine both carbon
atoms tpfékg@q-é@n@greup 3n4eme X@ﬂﬂ@dtlmmﬁd/oﬂ(t‘ycﬁc QJdbﬁE khibdd@dlents, the ring or ring

4 [ he_a_di one can
systemeban 'bp gﬁf%g\?g N 218 Ig%lﬁllepemé-cg%c &R 81}1@’5?% A éilonﬁ eglbﬂgwgﬂédpq)ﬁlég or ring
systemo¢an 3coz1ta11pe seaprwetiachoe . doublef lwntlsh e rIn \Mﬂ%@ Q;lenﬂaﬁﬁa kind/or cychc a-dione

di one can

embodl'?rgl;{s L!ﬁ@thQgGSI 91%1%%@1? b b1%1rv,r(f1€ nn% F}g; em’2 Ig eor?i]feé ST caﬁlép. an %r cyclic o-

3- but anedi one;
dione gphoémn:ats; thelnjng ¢, ﬁng hysteanexh @igrisd bn afdlﬁflﬂathcﬁ'a‘jl, aromatic ring
structura; 4- hexanedi one. [0032] In aromatic sem -cyclic
a- di one enbodi nents, the a-dione can be benzil or a
substituted benzil. In other enbodi nents, the a-di one
[0031] ¢ o n Iy eisraplione o8B entsy tisat- dmm @d b@)&;‘ﬂ-blﬁarﬁdldh@ RGubstituted 2,3-

butaneﬁémogb%ﬁﬁr%dmfa@ea %J-bgtlifgtlgg %%t antém dond 5 g%L)%erlg 1(?11%69 substtuted 2 ,3-

substitute cyc dicone,
hexanedione, éﬂé’?’ﬁ}?@‘h@@n@dﬂ onbetituted 8 dthstanediored In some embodiments, the o-dione

can bei— 3%51:?%?%(?‘2%” t;;_&_{l %Qﬁﬁeia%% g&¥ged90ngx%p efj 4 B0Ghedone. further

1, 2- cycloheptanedlone and a substituted 1, 2-
cycl ohept anedi one. In sonme saturated cyclic a-dione
enbodi nents, the a dione can be 1, 2-




cycl opent anedi one, a substituted

1, 2-cycl opent anedi one, 1, 2-cycl ohexanedi one, or a
wGaamgniet ed 1, 2- cycl ohexanedi one. I n sone sapCr/ESMd6/028068

cyclic a- di one enbodi nents, % he a-di one can be 1, 2-

0 nedi one 1, 2-cyc] ohexanedi one. In yet
emboc(ﬁ ent p[ﬁ g}ﬁ’flﬁ% nb§ ﬁgangglap% dherpaively2, Zj_pgﬁanedloney alternatively, 2,3-
hexane@wzheon@mmmdiyom%emwbﬂeer natively,
1, 2 cycl ohexanedi one. [0034] In saturated ring system
t he a-djone can be

[0032E1 i cy ié) aéfl‘ﬁaqb Siﬁ’hce‘/ﬁ{i%b‘ d1fn? elap%]hrgentsa the phdipne qan dg benzil or a substituted

benzilpilic grlhd:r@[nbocﬂmﬂa]tk] et cadidnelcal bO Béwil.
bi cycl o[ 2. 2. 2] oct a- 1, 2- dione a substituted
or canphorqui none. In

icy 2
[0033f; ﬂeﬁlssélEullﬁtea e\)gp @%jéo@fglf AiSobie reditnre canpke h2-cpilohtanedione, a
substitved 2 cysicbytahad]ode,21 1];:§tﬁcﬁfeﬂtaﬂed2)n€“ PBdstituted 1,2- cyclopeqtanedlone 1,2-

2. d , h
T R T I NS L
cyclo}Ettenf&i}Ode onka etk be&mﬁiaﬂfm'_‘}’@lﬁdil lé&d'@l@eemﬂogggc%]s ik o dilone can be 1,2-

t ed nmbod t t
cyclopléﬂ]tg 1%5% a%ugsg%@%dqﬁg ﬁ%ﬂ@%gtgneed%gsllt ?—E}E:@q%axaned?onae or a substituted 1,2~

cyclthXaZG:Cbm@Z odui soma esatm:at@d ehax- %ﬂ%ﬁg elalbgdl%eﬁ’t@ € theBardione can be 1 ,2-
-ene- 1 onhe,

itute hex
C}’Cl0]?‘2‘111]591‘}%‘él Ogemorg £ %,/}'8 ean 1Pfe. In 8yeg qek Flplmdgﬁents the a~dione can be 1,2-

CYCIOPGI}tmiedpambr Btesatively, 2; zdijIBEexaﬁedib)ﬁéZ' ohex- 4-ene- 1, 2- di one,
substituted cyclohex 4- ene- 1, 2-di one,

34 | ht a substituted
[0034] ‘Lﬁ' {Pﬁg{eg rl%lg i}’St 64}5?{1]061% ﬂ%ﬂ)@n‘cs tlsic a-dione can be bicyclo[2.2. 1]hepta-

1,2- d10116,4a oﬁubpyldmn bipyrididQuitrpnd,2-@ibned bSiyoRIA L UbAEL1 2 dione, a substituted
none. | n some unsaturat ed cyclic

ht h
blcyclol:Z 4 2}%‘0@3’1? nﬁ@r%? ort caogﬁlorﬂlﬁléong ORI satytted ging system embodiments, the o-

dione c_@n D¢ bisydelddilftepie;1, Ldiohe) biexeld2 emocta- 22-ddh& e camphorquinone. In yet

e 1 i d one cl.ohex-4-ene-1, 2-di one,
other sﬁﬁﬁﬁ gBE€ %/st%m o oq b ﬂIB}?EfS’ tﬁ%/ a—@oae c)z(an be camphorqumolne

rona
dlhﬁgronaphthqu|none In other unsaturated ring
[0035] 5. df Hiésablrﬂﬁfzddvmhmoedlorteh@nlmddmmme tizad-didge tarbe 1,2-benzoquinone, a

substltlﬁe?ﬁq@%hg)?ﬂlﬁoncal k@lgﬁ&té -ene- 1y2 clho%ﬁ taerSHtéf‘PY”\Fé‘I {]‘yclohex-3 ene-1,2-dione,

onapht hoqui none;
cyclopegt-ac@q h¥diosaap hmﬂsaimtcd cyclop@nn8-en¢-003gne| B REIORRLA-Gnel1i08one, a
one can

substitu$4Sy BB -4l rlez a&%oguafaﬁg, 2 ha‘fﬂhgnglim%en%ﬁﬁf%ta@l? Acsiihgdro-1,2-

1, 2- napht hoqui none
naphthagulgomfa pHtditer mdqti@qulaors:ublsa lsmbstﬂméd?l BdingBdHaPREAuBBAE , In some

unsatur@e@@%ﬁ@bﬂfdﬁ@ %Hﬂ)@ﬁﬁli&ts ]i}]e& GiSt I tcegnnbeeq]u% Rg}ﬁgqun&)ne cyclohex-3-ene-1,2-

acenapht henequi none, Aant hr
dione, gyphepeptiisensd 2-dpvsn &mﬂhh@ﬂ‘bq‘uﬂ-h’ﬂadﬂene P34#-EiheErohapRMOquiftned or 1,4-

dihydrofidffoblikned RhRP GAL gﬁj {mé o one Cl’ﬂ%?(gglgltl Ié,gthé Bzégone can be 1,2-

system a-di one enb
benzoql_ul_nozle,n gb&fﬂlf:ﬁ]@éﬁu ﬁ,&@yd@n@phﬂmghmbmq wir ndRematively, 1,4- -dihydronaphthano-
quinone@Ce€napht henequi none, phenant hr enequi none, or

pyrenequi none. In other aromatic ring systema WO
0036 2007/ 013931 PCT/ US2006/ 028068 10 di one enbodi nents,
[0036] ¢ gl sromati Eing systerec é@%@pﬁ@h@m@q&p rafiene can be a 1,2-naphthoquinone,
a subshesaant Nhames €, 28l Ul nong ©

romatic ??hgegggﬁenggrﬁwg%%ﬁgg cdlnEWPﬁmﬁ?i EQIﬁgggﬁummm

acenaphfhiepeqymone, pa | subsiifiect Wé@}@phﬂmequlmnt,e phatahtiehyquinone, a substituted
phjnantggﬁ?ﬁ)ﬁaﬁ{éhgﬁ?éh?ﬁgﬁeOIa‘JaStutS%@%éldt ﬁ\[}{g I%é uinone. In some aromatic ring system
o-dione Q pis ’negﬁl nedione grean| tlesr ndtZr-naphtyoqumphe,ne@],BHnE\Iﬂﬁl&)qumone

aCCnaph{h&%lZI}loﬂéy bﬁEantﬁllaﬁe ﬁfﬁgl%’.t I e%gl%g eCﬂ nlg ba 8ﬁb gpalgﬂi/ rlhg system o-

each substituent can I N
...group, an organyl group conS|st|ng of inert.

functional groups, a hydrocarbyl group, or an inert

functional group. In sone enbodi nents, the organyl

substituent(s) can be a C, to C20 organyl group, a C

to C20 organyl group consisting of inert functiona

groups, or a C to C20 hydrocarbyl ~group. In sone.

N T LT oy o

-,



organyl group consisting of inert functional groups,
or a C, to Cl10 hydrocarbyl group. In other
wa@aspi1et ed a- di one enbodi ments, the substit ureCit/S3006/028068
can be a C to C5 organyl gf®up, a C, to C5 organyl
di gr%%gdcon3|s of inert functional groups, or a C
1one AT ocHF bPIYGF oGH 1o FogRaphidpnequinenst i phenahrenequinone, or

pyrenedu@itRe. el"_[ﬁ)@'dﬂ SR Somdtd §ing Rtk LGB éﬁboﬁﬂﬁkngeﬂ% Eiohe? caln be 1,2-.

rou alternatively
naphtgqulwﬁne ér%/rgq,t% ?3%p%phthaql@onpoal’@a@‘fe@aggqna@t}@mumone alternatively,

phenaditikEqNAldnY;r YiterfatiGely,[Preébdfhi®hgany!  group consi sting
of inert functional groups; alternatively, a Cl to Cl10

ga group consisting of inert functional groups;
[0037g| t eW%ﬂfi ‘i?&sgbstl%‘feéf‘ ‘iIBUGCSn@ﬁWVI cagh Gulpstiiortsian tdependéntly be an

organyll’g%l.tp imgdnlypg}ath (Q)hﬁé%ﬁﬁ of it E”L@lEt'i@ltaf Qf@l.llf\é a ]%/glcc%ar{)}q g%g or an inert

rocarpy (0] alternativel
funct1 z'graa%r &ﬁomg Blﬁbdnnergq, therghganyl gyltueat(ﬁpam be 6 to Cy organyl group,

a Cy th@{@@@pb@fbu;ﬂédﬂb&ﬁmg%‘f it tredcRatal %%'u% gxa'%glr %%20 hyd arbyl | group. In

s 4$t [ g I ndependent o
ome pyhahty ‘F@ 8‘2]31/1“ e, &%&r?}}?s'“@ﬁ% ﬁaIbl@P(qu:Stplq]gOTQ"fﬂYI grem aCyto Cyo
organyl U 6ip Qﬁhalktl@f &Ulﬂ&t ﬁﬁﬁﬂonah%ﬁﬁ’sc JF hyt, @rey ﬁl?ldl%@aq‘ll)l'l group. In other

group, organyl grou ¢onsi st i ng
substifigd 8?%?%4%65% GEARE B e Bgl2 gr bufs subst israsens C o C;
organﬂagﬂoﬁecoas@[ﬂgﬁﬁﬁﬁert ﬁﬁ@tﬂﬁglagrﬁupst & 5 lcany .c, %dﬂbtﬁﬂﬁ lgpcﬂlhy In further
eac

arb I'n sone enbodi nent &
Substﬂa\?éggpdc é@ﬂ%‘fnﬂgﬁ JifpsubetmEDicARbot Ci e ofeamd groanadlternatlvely,
C; to @fo(mlmyl @rﬁﬁb Ay EEtReR! @le thCQU@aIS@%r(ﬁ ﬁte&aﬁ@;f Y @r tgltpzo organyl

al te econd ar roup, erna
sroup gy ing me@"r%’ihc&” B Eroaps alomois a),C] ta qumgaewlrgw}p @nmmg of inert
functidnal gmeml aﬂémﬁfvelyh 8 G afobONoALHYD %‘FouBf cohfl&in r(ﬁ 6\1{,‘%{ i LRSI groups;

unctional “groups, t

altema%?’%ﬁp %‘n g‘? s‘izi’ g Far&ﬂ eFPUIE UHEHREYRY, @r%u@s Cgaahydrocarbyl group;
altemaumha rai Gy @0 @5 hyakdcd®$1 grotp ey altgﬁﬁt‘lk%iﬁa aPhne Wnkii @81 o U rif?‘de]penden‘c of

.mecm% nﬁ gQﬁdlnen s, the organy r ou consistrn
iPRE PP IPE e (1 AP, EHUPsCTEHY BOUR cpsisfing ef @ﬁﬁthhOHal groups, and

hydroogﬂbgzlj proufr eadlh oAt drt®| Vrgadyl tdrblpN SR ine,d li‘lﬂllc!@%nﬂ groups, and
hwhmmﬂ)ﬁ%DQQS tlof t he carbon nunber of the hydrocar
% PRRHIHRILTE 08 A BYMmargy Ss6pndayyisetiant qeqateamary hydrocarbyl group.

In somie md%pahmé&mtdagm &ﬂ@atijrl Bt Wrgan @it éiWLl(p coﬂslﬁ{ngwlme('tgﬁug;hgﬁﬁy Ig')o’ups and

hydroc?%olb%gl)ﬁr 3an f%ﬁﬁfaéf érekip ﬂggrhy vely ?)F?S’ a;y ZregY; talt@mtyply, a tertiary

group; 02 altmtalnyd:ly,&- cpra&mﬁfy) groﬂir Flﬁcﬂ'ﬁpylltlden% &TB@%YI?Gn)numgerQﬁ@ﬂeyArganyl group
er enty

but
cons1st%1§po% 1{1%1 Fu { ?%yps @euﬁgw gqoulb ﬁfnwstm% of inert functional groups can
comprigget Hyilldez biliéry broupse or P&y brotgs. 318 is6mé RitbodimBitd Pyt )orgaﬁﬁ group

1- n enbodi nents, the ‘inert
consiti 4E L “‘aﬁﬁfé%ﬁ‘zpé 55 B o) ks v Kesghlorometiy
group. gr Imdpgendﬁnt @f nm batﬁdn?/nun%eh al Q@Hyclﬁédafﬁyl %fouﬁ,b each hydrtocarbyl group

an a ou n sone enbodi NEn
substiefipl B TRlch sy % Bl i, Gioned Compot. ropropeiGrmrapsd, n-buty
(1-butydy sdcébdiyh ez-bla}/ID eisdbatyl YBhythylchpropyin Qert-ﬁlﬁtyla@trﬁétmtﬂp\f@yb n-pentyl

o S TS SRR Sl 0% LAY

methyl-ﬁﬁlutythxlyo-gemﬂﬂ.?.ﬁallrhdﬂﬂym-atprd@l)yor reliex Gt @%&&19%1‘ iIn embodlments the
roup ternatlve Y,

N ,.SORr Opoxy
inert £ueo 0TI B0 e o TR0 E RS SR e floRiBioupilmtvebing haloger tom; or
alternatiyielac g alk@qymmr;d sinGaie babQiiaents, Sid kildgeh BtofSmiy6H ﬁ@&rﬁ‘qg chlorine,
bromind & i ﬁgggh MW‘ her e od| nt t he di acyl conpou

can have rlﬁe oéa tepnatiygly, gluorine. dn sose dubogiments, the alkoxy
Structure6 alternatlvely Structure 7, 8, or 9;
alternatively, structure 10, 11, or 12; or

alternatively, Structure 10. Table 1- Exanple

a-Di acyl Conpounds OO0 00 OO




11 13 OOO RIS R'" RIS R' R14 -~ Rl11 R14 R11 R13 R12
R14 R12 R 15 17 Rl R2 R12 (CH2)P R12 R14 R15 R16 R
WRI7BIPR Structure 1 Structure 2 Structure 3PCT/US2006/028068

Structure 4 Structure 5 OO OO R19 RRO O O R31 R32

Roo, R13, R17 R31 R R311 R32 35 36 39 42 15 R 0 R11
ErOUPL® b?é ge&gﬁy #8yp; P}g%mﬁkt’i Yreethgxy gequpy dtegatiyalyy en ipoproffoxy group; or
altern&ivelyci wrebubbxPlefougt ure 9 O 0 OO O O RSl R52 RR54

""" RR54 5\ R R5566 R55 R56 R55 R57 R58 R56 R59

..... ture 11 Structure 12 [0039]
[0038&? tO hﬁernf%%éllf%g?& £ g—tdréag}gldzgmw%caﬂ haye a’lnyF@r,ucth['e as indicated in Table 1.

In othtiodnibodiaagis, tR2@iacyRedmpicaid &n OB R tibidre 25,‘@%46, Bﬁg; g}tgraaét}]v’elya%hucture 6;

0 h i ndependent | (
altem%%@ﬂ@?u%gﬁp%ﬁg; Org?z Q‘&ﬁ%@ﬁw ngcg% 1 %dﬁs«%/rsl@; Qﬁg%ff@ﬁatl‘/iﬂwa?ttucture 10.

functional groups, or a hydrocarbyl group. The organyl

roup .consi sting of inert fumnctiona

Tableg:—%xg@plgm%’bggﬁe‘a}nﬂw group are generally described

wi thinfthe descriptipn of the a-Tdiacyl conmpoupds and
can hayve any odi nent as descri n Q O
Structure, 2 scan beog le Ng.«f r R13
Q1 1 1p; a tively, vfiol e | ng fJ R14
3; nl Rl 8y, | IR Jaltet nati R -
R' al trer npt Reel ¥5H2B. I nf so e ﬁdi R'RR16 R18R
t.o/ t.hrpu R20, R31 to/throu _
Smf%?etlhroug "REYCan be h%%c@é‘%n n sYmstEshodi rentSucture 5

the a-di agyl conpound may WD ZU// Ulsydl _
PCT/ US2006/ 028068 12 have Strtu e 1 where R is an

Brggaﬂ?_yl glroup, an organyl g of fneriP
i ona
R13

gro®ps, L
R17
O R18 RS’] R32
R15
g RY Rte R33 R34
Structure 6 Structure 7
Q 0

R31 . R52
R53 OQ R54

R55 R56

Structure 10 Structure 11 Structure 12

[0039] Within the Structures of Table 1, R', R?, R" to/through R®, R*' to/through R*, and R”!
to/through R® can each independently be hydrogen, an organyl group, an organyl group consisting of
inert functional groups, or a hydrocarbyl group. The organyl group, organyl group consisting of inert
functional groups, and hydrocarbyl group are generally described within the description of the a-
diacyl compounds and can have any embodiment as described therein. In Structure 2,“p” can be a
whole integer ranging from 1 to 10; alternatively, a whole integer ranging from 1 to 3; alternatively, 1;
alternatively, 2; or alternatively, 3. In some embodiments, R', R, R!! to/through R*, R*' to/through
R*, and R™ to/through R® can be hydrogen. In some embodiments, the c-diacyl compound may



or a hydrocarbyl group, and R2 is hydrogen. Primary
Am nes [0040] The primary am ne(s) that can be
wa@ieeozior3al i n t he synthesis of the a-diimne nePel/US2006/028068

conpl exes (and/or the interd®diate a-acylimne
-acyl i m ne netal | exes) can be any
have g‘i“f g sz‘ﬁ: %e 15@R 95831 EHFups %%W@npﬁwn qenwiging pdimprt Wimetional groups,

orah@&ﬁba@l@;ﬂg@uwaﬁmlmf@h?&yéengroup It should be noted that
whil e the applicable primary am nes are described in

p ternms, of the ability to forman imne group when
rimay MRS with an acyl group, such description is not
intended to inply a nethod by which an imne group of

[0040N aTHd:y)hmﬂﬂynﬁmﬁé(H)pﬂidﬂ dan Be AfMEddNinNGe r@ﬁtﬁésmc QMe édumlne metal
diimne fetal conple

/[or a-
°°mp§é%5c¢‘5gé‘§&h% &i%%ﬁy 13jf & wﬂa@ne TPEPQUARY GepgElimige imetad nelleldexes) can be
any pr@s§ e, capadleTorsilid dnei%lﬂerhr&dibewlﬁﬁtcontsﬁ% \?lh al i f&:ﬁ{ %Blg) It should

r that can be utilized in
be noga]d tlg}ﬁa v%ulgg%;' qp]g}'u% ed@ﬁﬁ@uﬁ@nesaargqucpbﬁdﬂg terons aif tl@goqbp[t}aj(q form an
imine ngdilplvﬂ‘ieﬂ CorftAFaAGH HChn RYCEBp, BucHli deBiBon 1%513hteﬁ&q% EHp1832 method

b elzsicrl .bed her elg The a acyl i m ne conpoun
y WIich, a0 | e fEO e Pl A1 Cpsisitike Cﬁmpﬂin@nﬂr@@ﬂ@@ﬁ%m compldk.op-diimine

comp(amdl anﬂﬂoﬂa dHiﬁIn@' e@e@'&'&ln %€ BesErird BEre R RO '
m B es[ 0041] eM i ngcifélj TR lﬂ‘%ugg@{s intended to

descrlére E‘E\lﬁ(? her el rll th
ey Biniha RegHoulgRPURG agns(sp thal Chmée futikizet @ir the synthesis

of an @Fdapldhlﬂe I’clbmpduh@ o-yliRHeYm@ Al OBt RMBIRER & OM_AZ a%/%ul_g _diimine

an or group; aI ternatively, conpri des an -
metal é%ﬁlﬁx A% &gsgr% }}ﬂel%m ngspp ﬁ;@m@@l@gpa-acyhmme metal complex, a-

diiminalcb@paiatli andloy o-dGRMRMheI 8 Tom leXe%“?Bn 9E BloBuced ulihE thr ﬁ@tud ?CSCI‘led
h conpl exi ng group and a linking group linking t
erein,

salt conplexing group to the -NH2 group;

alternatively, conprises an -NH2 group and an organyl

[0041]gr ouUylingeily] St iprighagf antife Edmprid@Canl -@@ﬁ'gr(ﬁl’bo UR3A fuifller embodiment, the

er na rises an -NH2 group a a
primes i et M e e B TS OB HHEREsel trempries an B
group pnd mn@talasraiitl’t@mp&ﬂﬁ‘ag sdr&upp falt@ativBlpl? c @R 1B ANANAD oRJug, a{ﬂ)ﬁlletal salt
compl; ou&)u al tderln [ vel% onsj sts f an -NH2 grou
fetoat " ealt ¢ <_>,h‘f§ﬁ1 e 3}%@ selY GoRpleREe RO ‘the “NH, group;

altemahvﬂklcmgpmdesaarlm&al grcﬁ.@ahd G0 BIRAEX EfdGp BhRiding &F indrnctidhid groups; or
f an - N roup and an

. _al.ter n nsi sts
sternaf Ko B 08 “Nip il o REPY! P oF g pUpbments, the
primaryp amalet consisit oﬁ/aml -yNHzcmml Bl SnWrgaafl grdl? aﬁérﬁé—tﬁe@ngon%sts of an -NH,

sroup, IXRRSRLPhn Rk ehon e BrReimbur B etbegicomeloxing grow to

the -NHy giloing;, alfam@ﬂtmtyl, consatctfan NiHEtgﬁfdpath l'iﬁtdrgimyl[ Q%lomﬁ@tn@r‘of inert
ro

funct1oﬁ§1%?&1ﬁ3$§ é)% hll?en%;clgega rc\égsﬁsqg %{e alneﬁﬂ[ag{o\g 3 e{l}?ﬁigoc-ﬁﬁyhgpgp lJ’Phe primary

aminesg g ebec asntutamdsl gisatambtedn Linbid2 gibé, aﬁ@clﬁﬂ @fcﬂé‘n)é}omatlc, and/or
heteroaddn2ig. | n the enbodi nents wherein the primary am ne
can conprl se or consist of an -NH2 group and organyl
p, the organyl group can be a Cl1 to C30 organyl

[0042] gr oLman ajpeer tatrirvmely amae Gin tcomm ar @Hﬂyém@ dPorganyl group; or

altematgxle%y: :ﬂ%:% ﬁ#r ya’mn% %ons% og 8 gﬁ% %&(Qoﬁ% #h @rgamd aFgyp. In the

embodigeny pvheteahthbems'atyumameaban aorsprisd rdteesbist lof RRANH, group and organyl

romat | an
eroup, (6 AR P BRHT £ & (Y st 803, et oy 6 SBomgenyt sroup
alternatiyglyspFetodhbeeinybarown; ot dde:rrptwdha @a\C, &FTCJ’I@g:ﬁ@IT};&bh}ﬁ' TH oBdanyl group
can be %ﬁ%’e@ %E%r&l‘e% Eh%ear Wgn Hed, tae%{: lg gﬁyg{ﬁg %rno¥nat19 andfor heteroarllromatlc In

have Structur




Structure la Ra'NH2 wherein R' represents the organyl
group. In enbodinents, that utilize a second primary
W@Pa0me1398onpri si ng or consi sting of an - NH2 greCpus2ede/028068

organyl groups, the second ptinmary ami ne conprising

or_ consisting of an -NH2 group and organyl groups can
some BEbRRPHh Ateet Y AL FFPEEF e WpEstpg o m%@mgwp apgborggmyl groups
can ha¥eSHGéteaa 2dick3l b2  Wherein Ra" represents the

organyl group. [0043] In an aspect, the primry am ne

can conprise an -NH2 group and an organyl group

consi sting of&hm@@imfunctional gr oups R,
alternatively, the primary am ne can consi st of an

-NH2 group and an organyl group consisting of inert

wherefrl RE t reft8sthts Ghd Biddny! lgfoubh emedRdinBR! Sahalel ansew}ﬁ primary amine
mary am ne can Cor‘r'prl se or COﬂSl st of an -
C°mP€ﬁ1%B ogRstas olang Ny Broge srsherawwkeremsnige mcomch@m@ary amine comprising

or corsidfiee 6fQAANH, SoIY ordah@ g%u%@&b\ﬁlbegléﬁéiﬁteg QD Bdvidy S’tlrgtotglfe 2a indicated

belo inert functional groups can be a to C30 organyl
%gr oup conS|st|ng of inert functlonal gr oups;

alternatively to C20 organyl group consisting of
i nert functl%ﬂﬁ oups: alternativeRyNHh G to ClO

organyl group conS|sting of inert functional groups;
" Mpe ral terna %IV6| to C5 organyl group consisting
W“m€5¥ | BEFeRty Sﬁgﬁﬁggnﬂ?oups. The organyl group
consi sting of inert functional groups can be

[0043 at uﬁn&tneﬁpedﬂ,nﬁatpﬂhﬁfyeﬁmné |cﬁlf-‘ asmpri2e AACNEY, or@HYHldi & organyl group
and/ or teroaromatic. I n sone

°°n5159¥1%‘§1d?%f?ﬁ“§1°n% PR B e REATGFOARES OBt of et group
and argcrrganps groag t@ﬁ@tﬁigl of (B{elvt fingetibial gﬁbuﬂi CIH Btge; endblolli@feid ¥ @InYthe primary

de at omns; natlvel ocar byl rou S.
amine |°'ﬁ“ SR %%‘F%‘H}ag hER f‘wﬁw garw h&owuehgFiF Qgr?é iyt fimotional
groups; (ﬂnsmgﬁnyh grotnf) cauibistitgHaf G UlnotitiEh! &foudé 8aNdd a (YRR, organyl group
inert functi opal rou s can have

conms%%ogr nert c? 8nad\,‘géqug§ =) tﬁgatlvle b Psle 20 tolr%m}slr @glﬁ;y pons1st1ng of inert

functlcgmbgrpupsom]mn&ltwﬂg 20€, fon®k brghisn Cg&du@rb@hs@ﬂhg WP $hert!finctional groups; or
%§% that .,utilize .a.secaond primary anm ne

29 ror%gyﬂ SIWDP; G0 QSIWga(H‘ m @tlx%la SIQVRS- aHpe organyl group
consisigmegafinypdrt gmomm'alcgﬁlﬁals St B saddrated) Qinatirted tlin@d?raﬂ)ralg:lhéw R8yclic, cyclic,

ol S RO BRI GOTRILS! D9 0 RN bghs an be ctrr
groupsi aieilntanf'dncsh]ﬁda grloulgslj ﬁitepﬁitlﬁaﬁ }Bﬁdm@hsg Blﬁlztl%ﬂiaﬂﬁel}f1 ?’dlrﬂ@irbyl groups.

resent
s s 0 e e AL S S B
group mtn@'ﬂ:fonhriﬁanﬁﬁmalthpmb@&myé Sicdip 18 Wﬁ&bﬁmah@pﬁﬁents the organyl

group E(gh%{s{u%f le%%rt %una 101-?e ﬁ%%ﬁ]gsvc nengtfe?éiglgﬂflts ?t utlilﬁeeﬁtseco d pnmary amine

c ring
comprifing ot ¢0mslailnggxf @meNIELgDrslplahdj emm(ga')yl giotip cdnbi€te of inert functional groups,

o BT B R B G e AR e
of inerfyieqtiphal gravppden be designbted mattaiving ISyryctare Quvherkin W efbpresents the organyl

e a substituted napht hyl WO
gnmag%gg%%?%ggﬁf 8#%%%%85@/028068 14 group). The aromatic
ring or aromatic ring systeminert functional group
W0¢ﬂsub§nﬁqmﬁﬁﬂﬁﬁﬁnmuamhbmgmndgumgamanggoﬂmmhaﬂmmgmh@b@geﬁnbean

aromatﬁtrﬂggs a?#}nagltc I?ﬁlg g{‘ﬁegﬂj al kn%§ g; gﬂﬁ%ﬁ\ ﬁo%aiﬁé) p%ubsggl)ent(s) In

these egbpdioheniaihs aromhtic amgaorea;romatrcl mg dystemntcad b atsuisbakedHerefe ring (a
P ST, élpl S Lo roup,
substi e %5 E/ Erl}()g%)ro ﬁlge%[aﬁnﬁy, L&s){ltu%’é %ﬁaé%s d'gmgo(g sgbstltuct:ed naphthyl
halogen atom In sone enbodlnents t he hal ogen at om
may be fluorine, chlorine, brom ne or iodine;
alternatively,

altema%ggn%r a




chlorine; or alternatively, fluorine. In sone

enbodi ments, the al koxy group can be a methoxy group;
wabtoenrsi vel y, an ethoxy group; alternativel yPCHIS2006/028068

| SOpr opoxy group; or alternéflvely, a tent-butoxy

limting exanples of a primary am ne
eround, AP G S QP BHA LT S FGmA RO h&ony swsfeent(s) can be an
organyin@btip haviit haQupah a@ieUfSethdd ;ghdi% bbgﬁérbﬁﬂj&egh@gl' érbtg) Sor a sulfide

e substltuents C e the substitu
gmupyj‘ﬁfg‘fyl ﬁ@&gaﬂaé%me RiBPRdfeRts; thy groBREfpNRBer fencpieriahgmoyp substituent(s)

can béimri’iﬁ&oﬁﬁﬂﬁ] gbi) 8 Mo @NetR: QPR LT, kd @?su‘?ﬁde ugr@% Ih&logen atom. In
func na

h@ XSteHB QaV|n one or nore |ner .

some § g‘jd’gl Yydhe & O@H h &8y 14 fluores, Célorlmat‘mmmyan'r hddhe; alternatively,

chlorlﬂe @Ehltbﬁiﬁ}ﬁ%lﬁ"ﬂuﬁﬁme In SHhOERRnhenfieithe §1‘k6{3’ b;L. IQ%ﬂethoxy group;
| oroanal i ne, 2- fluoroanlllne uor ?

al’fem%PVF udh GHARY ierup; sltegatively, | dpemerCRy lzgavb] P elten@ruvely, a tert-butoxy
groupd NGB Ui irgdex B IBOKYARInha P ininé O Rling JF aﬁ QfGha ﬁ%&@hﬁﬁ@%ﬁe or more

ry amne conprising or consisting o

inert glpcg\alba mp%\lﬁcluéﬁ @laﬁwte%?némgs whwein dhe sybstigfents ganr be the substituents as
describddngiol@ N Yond itk 1Q8M€ peitdaHC bl

D g SRS Rl I pRECRRE, AR B bE Ao ring o
aroma\t’m SNg ;i systesay having Py guglﬁregag_rs fm@m@g &pups lech as 2-methoxyaniline, 3-
methosyﬂﬂﬁﬁlbtél-lﬁi%&y@ﬁahhgez M QRS J- ém&oalﬁlﬁheemgﬂo%ﬂhé Ztﬁll%¥oan111ne

3l uti. g second primary am ne conprising
-fluogogp ]P% fﬁ‘@foa?ahaﬁ 2.Nrf Pty lambincaer cbmgtbyiyl-mgth@wpmhne
consisting of inert functional groups, the second

[0045ppr i rmrsymélé‘ﬂﬂmﬁnﬁ@l@ﬁ ﬁrh:ﬁg afine CONSishlg d?gorﬁfstn?é‘of‘ bRy, group and an
group consisting of Inert

and an Q

°rga“>g ‘Bﬁ’aﬂl %ﬁfd%%@m“%%lﬁnaé EoHRTR Rl S ugrefa vf ingicated below:
Structure 4a indicated below Ral2' Rall' Structure
4a Ral3'" NH z Ral4' Ral5' wherein Rall’ to/through
Ra'5' represent the substituents off he Bi'bmatic ring.
[0046] In an aspect, the primary am an conprise an
-NH2 group aﬁ@mﬁy@ﬁécarbyl gr oup;R8 Jremmat i vel y,
the primary am ne can consist of an -)NHZ group and a
hydr ocar byl group. In WD 2007/ 01393414 PCTL452006/ 028068
15 enbodi nents wherein the primary am ne can conprise
or consist of an -NH2 group and hydrocarbyl group,

wherein 8" hy/thrangh rR3Y |regresentpthe aubstit@erdls 63ltht Qrdadfiic HM% r lQﬁ kdBYdiments that
car byl _group;

t | h
utilize qrs%&)%d é)t%nga [ Qr?nnle oS ¥%1%n@rocwatpgcogra8¥%[}§ rZRHP: angran organyl group
cons1s1§15£tjcé nrmattﬁimblya,l ga)rl{lﬁs thecseéﬁd pgyﬁfycuhﬁﬁd)wm@l’sl%g Br consisting of an -NH,
t t he car rqup can
ETOUP S5t E{Pa? %gﬂ %%gp tc?ﬁség 4o e?c%f‘%t%ngl CYRscean ?%geé}gnated as having
Sﬁwmmwﬁmn&eﬂaﬂuhwlor aromatic. In sone enbodi nents, the
primary am ne conprising or consisting of an -NH2
group and a hydrocarbyl group canrhédve Skaucture | a
wherein Rat represents the hydrocarh group. In
enbodi ments shadwurbihid | 1 ze a secondap ne
conprising or consisting of an -NH2\grgup ahd an

hydrocar byl group, the second pringpry a 3@ conpri si ng
or consisting of an -NH2 group ahRd an H§ rocar byl

group can be designated as having Structure 2a wherein
whereinRAT to/through R**' represent the substituents of the aromatic ring.

[0046] In an aspect, the primary amine can comprise an -NH, group and hydrocarbyl group; or
alternatively, the primary amine can consist of an -NH, group and a hydrocarbyl group. In



represents the hydrocarbyl group. [0047] Acyclic
hydr ocar byl group enbodi nents can include Cl1L to C30
wa@egoehid3hydr ocar byl groups; alternatively, QCT/USI08€028068
acycllc hydrocarbyl groups; lalternatively, ClL to Cl10
ﬂrocarbyl groups; or alternat|v§%y Clto
embog eafé felt S BB ARy P G0pRIIse Pheonsisyefl ancNHy droup andiytdrocarbyl

groupy [t Rdr6caidyD grolh REAbe 0C, & Cgf fl‘ﬂ%c}ﬁ%%ﬁ/ groglg aﬁ%ﬁﬁgwly, a C; to Cy
ependent of the carbon nunb
hydmﬁ@fg}‘lo&famayﬁlte@%‘(?&y % ke tacyie|yéropay o@aumwl @teoupve&sam C to Cs

hydrolaﬁbﬂ Qéllp”&h&epeﬁﬁﬁt@}nq}?erﬂydr&%rb&l' Q’B&i) caﬂ%e%"?i:haﬁ&@@%ﬁaﬁwated acyclic,

drocarb I group.” I n sone enbodi nents
cycl “h BraHasYad @Iidé‘ﬁ FreBgtich dn gorpe pmbadynemsy direoardny hmglle @umprising or
consigink 8 HANHY SoVp aftl SIHRRTLBY, K%‘%ﬁﬁ’ﬁ% @%{'Lct% QY therem R* represents the

alternatively, a tertiar rocar by group
hydroggrbyd ierpupi Viesrbodimeptrethetruiitipaa Wymddmambwmw etmmnsing oanonsisting of

an N%Zt@ﬁ?fn an&e %}?hy%?dégllb&f%rggﬂj rtl%cs_%&}rﬁgl §13’§a8}'€?§1réep§ 1 y gl%g%r consisting of an
-NH (g5ousr gy hydoqsily |ZTquD- ¢80t el 91es1g9@te<i buthpying Strubutey?a) wherein R*
repredeﬁt@hfé%%&roc(aa) tﬂ;yl -1 -propyl), tert-butyl
2- met 2-propyl), n-pentyl (1-pentyl), 2-pentyl, 3-
nt 2-methyl -1 -butyl, tert-pentyl
[0047F2 néfmp leﬁgﬁr‘wl group. ﬁag‘pqﬁiypeqts_ pagt ipclude C; to Cso acyclic hydrocarbyl

groups- ARSIVl - QLY G, %9cl1cpﬁﬁﬁé/darb§/12 gl?bugé ”ﬁieﬁ)é iy pbl Qy | élb acyclic
or. n-hexyl (1-hexyl) group. Spécif non-11mti
hydrogaghul srouBs; 6 altem%nﬁ%lv ycla“fh Gressyle hgqirg«earby@ erstipnThengagelic hydrocrby]

groupg Ezﬁlul&: Hﬁéﬁir @ﬂ al@e@ﬂﬁlvélﬁj THLAL ABYen &P HPRe CQL‘BBHIH At P Yile acyclic

n- propyl am ne, isopropyl am ne,
hydrogiry] fpe. Xt ar?ééchcéléér%%ﬂ)x}lg@ﬂw & P ey ansonedry, tertiary, or quaternary

hydrota89D Udrylpa M &ofne - foBihends; ﬂ{eOMI?JnhQ&))carbyl group can be a primary
butyl am ne (2-meth yl - 2-propyl am ne

ter
hydro?ii lﬁ'l ﬁrtoyp a'lllﬁarﬁ%nvelyn% %@pﬁaw lgiéqu@rbylﬁ@lpn alﬁ:@;@}ay@m arfertiangidrocarbyl

groupsdflaltérﬁﬂlvbl@ 4 Ji\ﬁteﬁ{a}y MWdrdcath§ bl!l}fy Th ‘319 Q@Qétzt‘ﬁe M}'cﬁ(hhydrocarbyl groups
groups bel gng (and whi ch _am nes have

can b%ﬂd?%ley r %Xl @Pf%r}sl Elriat)%)e |1%9ﬁlg>§>ﬂ Roremyd pﬁpml(grbutyl) sec-butyl -
butyl),Sle&Qlfyﬂ@I Methyltleﬁiﬂ)bﬁ)' Yert-B lo(g%tﬁﬁﬂ@rp}’opmfdﬁﬁ 1 -lpelgfll? Whentyl, 3-

i C h rocarbyl grfou od
pentyIg G I S BERHE SO B B o oy bt dbptiiru, neo-
pentyll @ 3Cdiﬂaéth521 l(ﬁrbﬁyl)' N1 O O -heSty R Lok B h € SpeoBic A nGRTiRRRe Qsél:nples of

nmenbe ring or ring syste or enbodi nEnt
Pﬂmawawﬁ ﬁ"nflﬁ‘@grﬂf gr &}%%WP 5 3% &Yelémlwdr%r?ylagrwé frickudey mﬁhp)l amine,
ethyl @inhe, mbﬂr@py@hﬁh@ isSprop\ll t 8KiRE dn-letyE1 a%ﬁ‘i{eb %c-@ﬁ@mn}l&ab-hﬁylamme)

or_ring . Regardl ess
sobut]d (T a-- BT PRI 4 Gy BYe f? Byl 3 PR mopm-pentamine,
neopemaamrne S8 neheRYlShing. ONO YHlled ﬂﬁ&h@a&ﬁ{vnpreﬁamr 1R5BhBY Whi3h QY@ ocarbyl

C30 .cycl jc, hydrocarb
& OUPSC? F%f»’ Eﬁ%ﬁﬁvm%esé&xﬁ %L@z‘ﬁ?ﬂg%ww %Vd%e%?éa%) 59 the prigapy; secondary,
tertiary) br @latefanatyidxoedriyl geoupGhhsde® C10 cyclic hydrocar byl
group. In enbodinents, the cyclic hydrocarbyl group
can 38,2 WO 2007/ 013931 PCT/ US2006/ 028068 16
[0048]cyclc<c§'ﬁp%) 5’? Bhy, ey 59’%‘?‘?1?}?15% @ c MsBge y Frobpdgpgnts gvherein  the

hydrooalgbg] grp&nt yjrchg (thel {ENH@TG&{DS titdchidded a GYBLIOMEIE Y Hnenﬁélodm,nn% or ring

bstl ut ed cycl] ohexyl grou
systen{ Y AR PR € TR e Ry N oot Rbarpl sroup i
attachdﬂo a(dahmnd:tmh ﬂgﬂt BUPL a AlenberSefaSinglod A sAGAB ReYdrdB&sVe Rvhether the

cyclic warocar § %)u% ?{TF nt Sc{%'lpn%{?ls‘fa@%ilgltg?c\yg,' er gy%ia% gﬁrquégtj%;pgpacgn be C,
to Cso gacbcu]wdrc&hrbﬁrgmatp; slekmativeld aCIy;GJ) chexylc }Qﬂﬂébkﬁbyl group; or altematlvely,

vel a cy r alternati Y,
Cito G E’ﬁa“’ ?;Y/ OBFBL O n‘i‘éswg‘%t ‘ﬁ?%sog?erfé{ﬁlf% hydpqgar ﬁ i 9an comprise a
anlne conpr|5|ng an -NH2 group and cycllc hydr ocar byl
group can be a substituted cycl opentylam ne, a
substituted cycl ohexyl am ne, a substituted
cycl ohexyl am ne, or a substituted adanmantyl am ne. In
ot her enbodi ments, the primary am ne conprising or
consi sting of an




-NH2 group and cyclic hydrocarbyl group can be a
substituted cyclopentylam ne; alternatively, a
wG@aiwgniet ed cycl ohexyl am ne; or alternativel yPCEHUS2006/028068
substituted adanantylanine In yet other enbodinments,
ri sing or consisting of an -NH2

Cydoé‘tl%lu %o% £ g%bgtmltgc? IW@? Ay P ag"ryﬁllf?ﬁe”@é ey, a substituted cyclopentyl
groupG YaC bﬁbﬂlﬁhﬂi}y | @gipn @, subthted %&Mb@!@ln §rou1§ y£ |c§’é'1‘ﬁ1%i¥/ %{Uuﬂ €a substituted

amant yl am n In yet other ments,
cyelo ?ﬂ%ﬁ\y@aﬁmaﬁﬁnw §’|’°§P’|°ﬁ§ Sbhstlalteéyéerma@%wbcbrssw cgbeslipents, the

cycll&lward@@fbﬂyg%dpﬂﬁﬁ byh ajf'ﬂldb@tyl gRbb; %ﬁt%ﬁtﬁ%gﬂaﬁ;}ﬁctlopentyl group; alternatively,

cl ne, _Or al ternativel
a cyc?%lewg ﬁféq‘?aé“’ﬂ&d% G&Q}EQWI T2l Cf'tl,fﬁnlétm?b(d Iaﬁ’@mlgan@érgroup In some
embollit@htd(iee BARAY LR SoribIahE b -\llarolly MAOGAEM ardlEBUPerb can be 2

romatjc (t NH2 group is attached to a carbon

substlflgedac laralpe,a% s%s%tﬁﬁfl, elohgxplgmine, pisHeptigyest eigjohernylamine, or a
substiedaQdhiTRAH Smnk €h StHer & dYGEOR E)H%Llrygfn%f%ogﬁr@ﬁé ot%e8nsMing of an

aronatlc %rou (the -NH2 group is attac
“NH. 25018 774 £¥ 8 Méﬁcarbgl HOWP sambhperbsfuted eyelonentylaming; rejterptively, a

substifWted@Yd16heky M Fine; S)blstﬁt@?natl\%%g a£ dhgsruf WEIRRImbhEe 1 yet other
b gronathc hydr ocar byl group of the primary amne is

embogMSHE e PrFPary aegig PP@B‘%SI%OT&‘IOMWB@ g A\, erevpeandreyetistliydrocarbyl

group hyﬁb@@afog%ltylegﬁlﬂéi @y&@ﬁxﬁ@mﬁe Q@clB&p%gn@er Qllgélﬁllrlglltylamme In yet other

roup; alternatively,

g dr
embo %B%tt %PI'H%Y 6@’&? 15941515@% a2 cxsc ayc%r@qarm glvew yan Ia: a@elopentylamine;

altern&BkOly AdyQISBEdy Rmirtty S 0@y, SdaBldRtylabiheSOME enbodi ment s,
the aromatic hydrocarbyl group can be a phenyl gr oup,

ubstitu hen oup, .a_napht hyl group
[0049L | bs%\{ {l]j-{l% }ﬁ ‘\’/’Hygm@]? stpodiepisnsdn inglude, pem‘t@pim@nts wherein the
hydrocuiiys ot Isafbn’&ﬁﬂ Etbié -I\g{z%bkﬁ}p id dtaBHtel €6 2 ERRRANBY SemieP6r an aromatic
group can be a phenyl group,

rin aronatlc h qg g
& OV P @%Hﬁiﬁ mgts whegein A hdrosapy! ar wpy@ppreﬁpﬁ@?aromatlc group (the

-NH, gﬁb@(ﬂ;l dvcHes jto b hﬁb&{ ool thax 1D YIEY DESHBY of a%&h’ﬂlc'rﬁlgaor aromatic ring
a napht hyl group; or

t ly,
sys‘cerr§1 ?{ggq{gl? gev)l}et er %glg)%ithSl}yé{Pﬁarbylrgqu@rq ﬁl@rpnmary amine is aromatic or
compre;ﬁimﬂirmﬁ: S$rouptRe ﬁbﬁimﬁ Hy@rod3t8y1QecHh RY bed QUB 5o ic Giydrocarbyl

bst | phepy ou alternativel
eroup AR B 81 oy HOF G BAEPoGY! S o IS, 8 o i romati

hydrocsatﬁys Eriotyit Bdsohﬁrbllwodlgfeﬁﬂdpthe bﬂﬁfaﬁ& hi'd?focﬁm?lp gﬂgﬁﬁ BirSbe 4 Bl?enyl group,
an aronati c

[ anm ne co i.sin roup
substi te(é1 n%glér i%ﬁup’g? &aﬁl&y gnqumtwge ga@gvé/g £ioupt &dpenzyl group, or a

substltalﬂd beneg] grbumaphétharl e&kmo&ﬁlen@ hel Qﬁiﬂabb”h?&}oéarbyl oup can be a phenyl
a substltutegr

I h h
o JERU BUTS S BRI G & SUBLLLEE

group fserphphyl griupgealtetnati ey rﬁﬂbﬁﬂ gf’(ﬁﬁ{ 6, altbAg eIyl ﬁrﬁgr}ﬁylaﬁblgﬁ | In further
S Y S e T

substitdtedagphthiidreun mealtemamt;sh bubstitedd Benzfiapdiiphy| am ne, or a
substituted benzyl am ne. In other enbodinents, t he

00501P" | HRr ] canpri.sing an - NH2 . nd an _
(005017 o%t%@gﬁhgﬁ%c%r by oHPENE £mpEst é"ﬂ bVt GOl and an aromatic
hydrocayiyl igrep ednt e nailineg |ay sutatitid2 i) 1B8dkthylamine, a substituted 1-

S 068 1 tu na am ne;
naphthﬁﬁ; en? n g?‘? ﬂgg%ﬂfée > & Bl ftu%ﬁ idnafhﬁglﬁmrﬁy I%%R%Jn UG, Or 2 substituted
benzyl gininsy ﬁlatsqnwedngbtoﬁmen’sulhs pmmmtyadm{mmamhmtﬂmmzl gli’o@taﬁl@ bn aromatic
6] e r am ne .C LSt N an
hydrocgrgyl %J g;? glnf’ g% aasrugma t“? ﬁva? s b glflbsg}tiuféa ]olllﬁg , a substituted 2-
naphthjdmninp,ncgs a smbatlwmdtﬂayiyhamme IiPethapibbil@it ke plﬁflar? @il comprising

A5, nd B Vbl ST SPRP LR v 1SR IE LT 1S ity o

napt hyl am ne; or alternatlvely, benzyl amne. In
further enbodi nents, the primary am ne can be

aniline, or a substituted aniline. In enbodi nents, the
substituted aniline can be substituted at the 2-
position. In some enbodi nents, the substituted aniline
is substituted at the 2- and 6- position;



alternatively, at the 2- and 5- position; or
alternatively, at the 2-, 4-, and 6- positions. In
wo@rdweni3senbodi nents, the substituents at the 2PCT/US2006/028068

position, at the 2- and 6- 5bsition at the 2- and 5-
posi tions can

|t
substftil 4 énr‘i‘@}ﬂ‘? bea‘tltgmﬁtf"eﬁhr%/ e e hdemaen et glertively, a
substlaltesléxemyﬂ aﬁme Bubﬁdr Iehqu&ﬁhhent:ﬂ kﬁe@i’rﬁ’rﬁw MEhY eonBistiif drlaR IV, group and

- or alt t at er nar
an aro%%l Plcﬁ % qear y'l Zoyp & r@] LV ﬁ@,thygaml'lllgqqé rﬁphtgbﬁq:rgmgm henzyl amine.

In yetcoﬂlerl ahbodtinedts, @t primzy gﬁqﬁiépcaﬁrlfé i QRBLH; Ifylamlme alternatively, 2-
, 6- di met hyl anal i’ne, ’

d
napth)g rgk%ﬁ%h&%@gﬁ{ fy, ??gnzy al‘BlnE“ |IJ§ élﬁ‘Fth?]p’lbqﬁllpi:qﬁ% theo]prlmary amine can be

aniling 06 a ditbsti@add -abilinhy,| Bﬂéxﬂlﬂoﬂﬁlenﬂs nth@%t%ﬁtute@ el Egﬁgntessubsttltﬁ?ed at the 2-
an - roup

am ne COI’]SI Stl n
posﬂupnl, oﬁjgfq\{%e m}li)ﬂdge Sﬁ) %@lﬂec}: é]ﬁlmebgs su%sntuted at the 2- and 6- position;

alternaiy€ly ditnié 2y hanal p@sﬁmnzoﬁalﬂshﬁﬁ{?éﬁf afithd ey osltu%nﬁ In other
rren S

6-di.i sopropyl anjline. In yet other efbd
embo%tip-i:nrtrsaﬁ? S tlﬁggt ait e{%tqoaﬂ’@orbp the 2-_amlio- ]g}smgp, ahthd 2aamd 5- positions, or

at the a+‘ diahd 6- Pysifoas adnbifdepiidemty lfeaenplﬂﬁarg s@stituent: alternatively; a secondary
.alterpativel di et hyl 1ani i e?

| an I ne;
substltg«i:n[t e‘?ﬁ{;% I);l teﬁla@/ %‘P?’f%‘lfﬁ‘is @b?Yedﬁqtqvplﬁea qpdteraarn qebstiwbnt, In some

emboddndt thetpﬁl’riarymmhﬂé enabtindF atglll\{}gggg{pl aég IL% aromatic hydrocarbyl group can

5-di { |ine
be 2,6 %ime&lg@@sﬁgﬁ, g% %}g?qx}%ng,n?aq qllﬁéprowlana]prtee@rr?aq -flidettputylaniline. In other
embodtﬁ{'l]eﬂaiﬁthb ﬁ)hﬂﬁiyrhyﬂlﬁd'@lnblﬁﬁlg 0[" Qp@ﬁ glr(ﬂl %ﬁﬁrﬁ% %URQ&’& H)E WOUP can
e ne.conprising._or consisting of "an -
be 2.6t amaline! 2 6t oy SisapiogY i ﬁngfahothweubodlments the
prlmarﬁt anumet ldbr&wﬂﬂg \Mﬂ%elNHz R%Gup tafd tahré}&gﬂlcRﬁycﬁoc%%?f gxsb%Btcan be 2,6-

nt.s aromati ¢ hydrocar
dlmeth?/ anah oag’is e ¥e VYT 1eth¥1fu}1 lingg alferaativelig2, gﬂilmroyylamilm alternatively,

2,6- dl-temhuty]aslhhlg: Oralﬁﬂlﬁﬁvel:y‘; I ngs-af teAbutyMaRl 3! o%eﬂﬁgle@n 2-1so ropyl-6-
t he 'second primary ne

gr.oup

methylgnaﬁne oga(l:lmjx}/ gqu%g me%lagc Ngn -NH2 group and an

aronatlc hydr ocar byl group can be designated as
[0051] hav imgpnfStembotlinteats Ahe phedre hlﬂlngaompﬁ&{gtd?rc%ﬁhn&f]a% -NH, group and

nt t e substituents of th ar omat
an aroxﬁ?cg: lg};dg 6er1 gemR 5an Pﬁ]@ I 341, aqewe]ﬁat”sto/thrgegh R*" represent the
substltlsufb of the laBmlatloihydrb&rhw glolys:  Myeaibagidehi ltha® GRkHR a‘%Eco‘hﬁ‘ Snrcn]ary amine

hy roc ro can |ndependently
comprifhf BBl AR AP @P éfroaﬁ i 5 S8R PFERCg Oy bereb, fhs sezmpd primary
amine hgm[m;mgr dzxybonglstmgpof o -INH} @fouptdndedry aromhafid hﬂrd}o&;%yl group can be

0 nde den car bon nunbe
demgnalﬂ%ﬁdd’sgfga@{? y%trug&hyqar whereig [1 il&o?l%lhgnt Teprpgent the subst1tuents of the

aromatig hiykrodatyégtosp.of t he cyclic hydrocarbyl group or the
aromati ¢ hydrocar byl group can be primry, secondary,

[0052] t er fn' %yodlrﬂéntsq L@&he &%ﬁ%en& roqI t%(F: g:&?ly Bgc& a.ﬁyb Iglforl]lafcg'a}he aromatic

nments, OCa
hydrocaabyérgmupccahyamemmy|beswcsta cidéiyﬂrocamyltgeo@, alrhaiRELY, 2 C; to Ci

hydroc'cll?l%/ij r@%ﬁg‘{(ﬁ 3é1terga[tlgylg a - t%) %{5 ﬁ%c{:ocaeqy){ grogp f ]Elﬁcqe%c%)y of the carbon number
of the cm}@ rha@raﬁal@érl sefrstiupt, the sxﬂ»lstttmantsad:ﬂtheedyyhc }@dﬁm%ﬁrgﬁ&fp}br the aromatic

hyd I Leabodi ment s, clic
d rocaFBﬁj r@g%gr EQ/F g‘rl%ig sec%ld?ryt TERP: 8F q er’é\%ﬂ?ﬁ‘{}f"@rb groups. In some
emboduﬁgms(, @ngcﬂjwhyé](g)bfgbyltwba’uﬂtuemanr e aponnt hiyﬂrpcaﬁb)hydubstlﬂleMan be a

prlmaryzk%ycfc%ﬁgé‘l%¥ QT%H%QB%OS%&% (}%gné)gz{rgﬁ 1%1 @P%Pﬁtv? y, a tertiary

i Sopr opyl
hydroca{bgl BToupd §r alteg@bml);gl a q@emesh Y1y drbeartpt (gmtup) Int Bk -dibboiiments, the

cyclic h§c_@%de1ﬁ§y3 %‘llou]% s@gtﬂﬁéﬁ]& 2)1‘ anrllrc:ﬁ‘?al?ltc: ¥1¥der§>(iaﬂglg gil%tyfjént ganqa%r:]atn){eltﬁyl, ethyl, n-
___________ (2-met hyl - 2- butyl) 3- nethyl-l-butyl,
3-met hyl -2-butyl, neo-pentyl (2,3-dinmethyl-I-propyl),
or n-hexyl (1- hexyl) group. One skilled in the art
will readily recognize which cyclic hydrocarbyl group
substituents or aromatic hydrocarbyl substituents
belong to the prlnary, secondary, tertiary, or

.



[0053] In substituted phenyl group enbodi nents, the
substi tuted phenyl hydrocarbyl group can be a
wQ@2®abs198t ut ed phenyl group; alternatively, a PCT/US2006/028068

2, 6-di subsi t ut ed phenyl gro&% al ternatively, a 2, 5-
or alternatively

propygi( 1lOJbst t.ut ed p@ gr
rgpx 1%)8{9&/1 ng§ ( lg]?”@@l)p Seq-lpptgdﬁ-@utyl) 1sobuty1 (2-methyl-1-
propyda)nbﬂdjutye (ﬂ—lﬁiﬁthﬂmplﬁpbbﬁ hlpkﬁtple(@p&ﬁ’cﬂ')‘ )Q'-pe'ﬂ%ﬂlj RAGALPYL m&h Butyl, tert-

pens R LB ok Hosith by pirye. s gt Lavons), o

n-hexgl (2-hGX>®' grw tOri@lsiIcMEdJﬂQHé/drt w1 ke WhBEL .
betituiod ohat O%rgder oéar y clic }a/drocarbyl group

substlgugplts o8 aéo Sﬁg laz F@? Q/']I B}hé‘rﬁwntsg]?@@}}g togthp mgimary, secondary, tertiary, or

quateib® bhdtb@iAgm yougtlasss. or a 2, 6-dii sopropyl phenyl group.
In further enbodi nents, the substituted phenyl

ydr c yl gr.o can be a 6- di met hyl phenyl group;
[OOSSEI t eﬁlnsg q?%?cephegﬁ‘;_gr@poqn@pﬂwe%eth? pubsf@tp‘@@, ’phenyl hydrocarbyl group can
be a Zubsatititad phbﬁiflygrofr}) %lt&nﬂivb@oimgnﬂs’ugﬁﬁf&dl hgl{y‘?léﬂyu alternatively, a 2,5-
dmum%Fﬁ tlvel 6-di -tert- butylphenyl grou

el g °fz alierngtivelyr - BAGYTpREtiyed getsayd: group.  In some

embocﬂinbrﬁf maet meitmed phetyl BRBSAPBY] 06 Bin B 2 9% BethBBhenyl group, a 2,6-
tri met hyl hen | group (nesi %?

t
et B ot <R AL 2 o Py, Jarvet ot

embodimens, Itlsees@mtutNl‘@h@lfthWr@%ylangﬁi &h %3 b6- d?rgm%llﬁ?éhﬂggroup, a 2,6-
di ﬂlg% In anot 5 enbodlnent t he rlnary amne ca
lethy ?Pa’fl) SLONP T @ 5PRIGPY, plgn}z}egrglpp &y [fyrthep ﬁ@b@p@nﬁgs the substituted

phenyly hmmarbah droaip | dail KieNg) 2@ DUEHYIHRYYINSEobyh) edltréﬁltaﬁ‘\l'el}s 3| E G-diethylpheny!

o SHTRRFANS. Bl Paleliel BirvclinorBictore hobetoisapieny! goup

alternatioeip| ex2 lﬁ@h-wﬂcumlp}&ﬁyi group;l 'ﬁitférﬁ?ﬁgﬁlohlﬁéllécﬁkipﬂ% 1@y group; or
o the - gro

ahmn%gd%réﬁﬁégﬂ?ﬁgy eXIEgggb%%“@éﬁﬁweX|ng group and t he

i nki ng group are independent el ements. Thus, the

[0054]pr i rfmrey eaﬂibdnmem; mquomrﬁarp gmite &ANBiplitdgh QﬁHﬁ?ouﬂ\ﬂél?d a metal salt
i nkin

- a net {..co eX|n roup and a
compl&rm%ug%wpr i n'Rl er Fﬁl oq,lrg{:rgp t&'lggqup %ﬁ]ﬁ}eézﬂl ﬁ@n@}sg% -Nip grp@ a metal
salt coanZlngrgDmp aﬁtha bﬁlﬂd@%ﬁduphﬁldmg&h@&eﬁnyalﬁmléﬁig' @Bulpg) the -NH,

t t sal t cooneX|n descri bed herein an
group. E@r PFno ler. zéspacrt nilaﬁ)k Fxrﬂg ? Oﬁ'ﬂftaq f agugtsl salg ml@%qg,@oup, and a
llnhngggrgtmmkmgtth@meﬂhll-&ltg:romphxﬂg%ﬁfup ke the RIS |gfbup[ @ﬁﬁe”}?xllyl the metal salt

n mary am npri si
compl&m[% grl ﬂltédS 0 Pl%m?%\“g@ua o bndg%enagir aqlemegg,} t TEWIPee ?’inﬁﬁry amine
compriging ¢p cmanstina of am kNHg ggxup,uqo nletah ka1 Gorhpl€xinge brdlip, Sk ta linking group

hnklnggﬁ)é%étgli%lg ?%r?;gg%% %ﬂ]l_p tR“%i? %2 518%3 %&@g%icnﬁgﬁl uesmsgtagrxgrJ Sctng‘t[lr?ahon of
the mmUSQmEXi@QW deh&ribath éreeirQaiide fHieekirkiteS grotie 1iRkh@lthe metal salt
k&%' fol o) L .represents the Iinking
eomp g%nﬁﬁ?ﬂh ﬁg%& éh??mthe nmetal salt conpl exing
roup and the | i nki ng group can have structures
[0055] | ndﬂfb@ﬁléﬂlmqms fbalplrlma@ amge a'(mhﬂrﬁmg or c@s 3t ofveml JH, group, a metal

slt coh B8] srd e afTR fhorh Uy SRR B SRy g CAR B2, group

can havgiStmctyedainet al  sal t . The | i nki ng group, L, can be any
group capable of linking the netal salt conpl exing
group to the -NH2 group. The linking group includes
al | atoms bebttist¥e tghe primary am neQdi-NHpgen atom
the -NH2, and the netal salt conplexing group. If the
metal salt conpl exing group is acyclic, the Iinking
group includes all atons between the prinmary am ne
nitrogen atom and the heteroatom of the netal salt
conpl exi ng functional group. For exanple, in N N




di met hyl et hyl enedi am ne the |inking group is -CH2CH2-
and the netal salt conplexing group is the
wORMdidvet hyl am nyl group, and in 2-phenoxyet hpCHDE2006/028068
t he Iinking group is -CH2CH2? and the netal salt
However, if the

exi s t he phenoxy group
wherd, 8 B S B Sl ropmalox B o SmBIL e bisesg o Bk ingeroup, In some
embodiafthi) theshetdl dallicBmplexih Shou AR thé ﬂlﬂhﬁgggr&[poéég hh\ré(‘slhﬂgtﬁés 1nd1cated in
7th§ﬁﬁd&h@ gtons betmeen the primary amne nitrogen a
a TPRFOUXE¥m cont ai ned within the ring
containing the netal salt conpl-exi ng heteroatom of
[005611 he Tk ﬁhbtaBs’alttcoﬁﬁgﬁhgéﬂoﬁlgt(% @ Be a y%o%iﬂihﬁng b Beteroatom capable

2-am.noet h ne e linking group is
of com n%tﬁ])esp ﬁet'rg’fb‘ ligking gE%l ,ec)@p ,1?@ agy &{9pP icapablgenf linking the
metal%alpydim}ﬂbmryg g@tﬁ}ﬁwﬁhe LN, L 61%5 '?HH lﬂﬁkﬁigl'%‘&\)pghﬂﬁe's i BnksNRtween the

pr 1maEyO ﬂ:ﬁ]lng Syt%)éerg piaﬁlp t}}es Nse argfi thﬁ rﬁeézfll sgit ﬁ:yl]np]g}gl@g, grouandf ithre metal salt
comp]EmﬁMO@iéfabﬁﬂhﬂ &hd Intkidgl g%ipﬁl%lﬂfe@élpatbrﬁs G gle% gnaghzﬁnnﬁe nitrogen

; ﬁ%g? sal t co IeX|n %%rou the 2-pyridin
atom [a 1 eﬁeﬁ(@t% fhesmeta nW@JﬁxW@ c@gbal gryupe akorpexamplg, in N,N-
dlmetgﬂﬂhbper@mﬁiﬂfde%d’ﬂglkﬁlg@&@ 193t RJOIL ARAME mef s a‘l"toJBHlp?e)ﬁ} ?%roup is the

NNd ﬁhermtm salt. In enbodinents, the netal
- 88 UVPH ISP oY & ARheexvethyianting theBuking wenp i o HCHs| ang the metal
salt complsingloedip@the fhehSty A upY @loweved, i€the hOteoaBmPbT %Qnetal salt complexing
Q%B a hetero%ton1 alternatively, a C10
group %‘ 89?8%% T e fiking goypmcludes al thefers bww theyprgggary amine
nltrogéro atGﬁu Aol fi @@ ﬁﬂﬁﬂ S(bﬂ?@nedawﬂﬁﬁ Ql{eoﬁﬁgo %ntalnﬂn% WHmetal salt complexmg
hetero rrentté 1 salt COITp exl ng er oat om of
flfﬂ]él elpetal sal con@%géw%g @rr%]ap]@alﬁ 24 & a@g@g‘r@pﬂ)pyrldme the linking
group Sis | {0BL,CHRI drdoge nl;net@I s:ﬂh QERPIeKiHS -grdup Bt Er2- 1?&5}? in 1+(2-
et a

| exin heteroa om of the
aminot e e O 6B Ryfeh il sif domplexing gy is the 1-
piperiditfl @Foup £41d Gl Bﬁlﬁﬁio@yndiﬁb&h@ﬁﬁl@ﬁg §1@1|1ﬁ isGYIRA £rd tAY metal saét complexing

oato of the metal salt conpl exing group can
gnupﬁﬁéﬁ%ﬁgﬁh Yof"Phosphorus. In further embodi ments, the

netal salt conpl exi ng het eroatom of the netal sal t

[0057]c oniihe et sgit @uiploxaig ga@pry@@rbte a8l glt%ﬁﬁl BrhptBing a etk datim capable
or a ern i vel

of com h] er Egrhuﬁsll l’nég{ 53l L 0 goderﬂglt%g}edpetgéplf (@gﬂﬁqn&(grﬂlg) can be a C, to

Cso grgwo uqnnpramgca) mttanomtoﬁld dltérhﬂfvaiy he(czefooeioogfbﬁﬁzh t&prilthg A Blteroatom;
salt i.n a-diim net al npl.ex such

alterna%%]? a%( to E@ mi:% gglgrglﬁ:ésm(géi héter(}%ﬂnf aéagterrglﬁﬁely,glqz It(bgﬁgroup comprising
a hetema@hor Iiaddme Iembadhmaﬁt athe 3Adtd] QONPhPIxRG REFGARRALIP TS Inetal salt

conpi il SHefisR9 B SihothleblE: 5L Tonssd b e s

salt complowidg heterbgomtoh é1e Illm;ﬂ lsalS@Irﬂple&ﬁim’rc&lplcﬁ)@bfg@)@'g& 6A1RE IR yet other

embodgﬁegst : ulgg%ln%ht (i?g{ﬁyelx%grﬁeﬁey?a ogz}e gﬁﬁh amﬁtg %@nﬁﬂ%@q{w group can be

nitrogeandrrppbspherosipln furgirer aﬂnkgdlmﬁiﬂb stei rthatdl et &H@Mng&md%‘altom of the metal

! hi
salt co%ﬁ%glﬂﬁl ny? "811% g% OX}%e tullﬁlg e P?'ggp’d‘flﬁﬂ’éﬂ‘ipﬁlly’ ﬁ%@ﬁ‘ﬁl%ﬂt@maﬁ"ely’
phosphgrus.uPptiemally Itlle%:hetzp hﬁhgdmmﬂxﬁfg@muw:hn gdn@ﬁpaddﬁlﬂaﬁﬂmététogtom which do
en ho I N r a e er
not corgé‘ip)? {H’etnllgﬁeﬁ (gal oz-e1t1rﬁ e rcgra ex g.l g&g éq.’eftt e(ﬁ*ﬁi ha)fldes and

sﬂwon)eztnﬁ@r ¥ d1tgm@Up¢tal salh cahﬂ:dﬂm@hﬂtérbai@&h(syw@lup do ﬂotpﬁﬁiﬁlék with the metal
salt. Sulfidyl group, a substituted phenyl sulfidyl group, a
furanyl group, a substituted furanyl group, a
t hi ophenyl group, a substituted thiophenyl group, a
tetrahydrof uranyl group, a substituted
t et rahydr of uranyl group, a thiophanyl group, a
substituted thiophanyl group, a pyridinyl group, a
substituted pyridinyl group, a norphilinyl group, a
substituted norphilinyl group, a pyranyl group, a
substituted pyranyl group, a tetrahydropyranyl group,
a substituted tetrahydropyranyl




group, a quinolinyl group, a substituted quinolinyl
group, a pyrrolyl group, a substituted pyrrolyl
w@e@ap139al pyrrolidinyl group, a substituted  PCT/US2006/028068
pyrrolidinyl group, a plperﬁﬁlnyl group, or a
HNBSEEbSLItUte pi.peridin group. In enbodi nents, the
t af® BYAUIE sbedmens Fé%Pﬁal calh cpraplaxigg arowp |cambi eydlialkyl aminyl
groupgd ﬂipﬁenyﬂamﬂym& yh s@d’sﬂltﬂﬁéh d By HbBhKYh 2
I ‘E eng)l phosphij ngdhag?gla Y %ﬁlﬂgl{l W%ﬁﬁ‘}‘l@ﬂmyl group;
ama % ¥ glt“tsd Hﬁ@ﬂ;ﬂm@% ﬁ@fl}gpla B osahing D, %d,nphqnmwhosphmyl group, a
substiftedUibhey] F@B&‘Bﬂlhyl%tfp' AYdTIod HRHR p@sﬂl—fﬂfy@gﬁé{% ah QH@} suBstituted phenyl

h %hlo pheny r a tetrahydrofuran
phosp IHVIO%H% 1 algrl(fdﬁryl &O81pr3 ATehK) (cthgryb gioup, & santxpmcn tihagsl etheryl group,
an alkglr QU7 Prl @rodﬁﬂ b RN sﬁll’fﬂ&'&ro@; Bﬁibrst"ﬁn’béﬁi f)ﬂegyfs%mﬁ gig&%uﬁ) Furﬁlyl group, a

i_no group, a pyrroly roup, pyrr
substlgfeg lfﬁranblr grgupp & pp]gﬁnﬂygrog} @usp,l%st]twed; thiwhenyb gobivpen t@r,ahydrofuranyl

groupi & Qu‘tﬁﬁfthﬁh t&fhfdr 19¥dupTa gﬁlgﬂﬁnﬁ ag?ox% a @ubsg%?ed H%ﬁ }'t)haayl group, a

group, a diphenyl am nyl oup, a Ssu

Py“dl%ﬁq]ﬁr?élﬁ;ﬁ subsiitifsd Pyglﬁwlpgrow d mrpkﬂylmyl phiars p Mibstituted mough;ling] group, a
yran}d Ig&h@ rbyslubﬁfﬂﬂ&p@rﬁﬁj’ grgﬁpoy%traﬁyd%f)?ﬁh%dt u‘gd gt'b&ﬁ@tﬁé’ etr?hydropyranyl

group et hery
gt O“P’e% ﬂ\é‘g oy %’Bb a §1b§tﬁrbf§‘i Htuat)lwl preepyd pmﬂelrg]bupg acsubatmami pyrrolyl

group,ad Iyrtolmittyf g@ﬁ% e%tﬂéb’tﬁute@pyrﬁhﬁmfl gl%% fd glél;nc%l[ %ﬁm or. a substituted

stituted p eny
plperlcg )5@16%1?1 i grehed Wpﬁsdﬂlﬁwtal s@}t@qpplezgnmmhq:a{mbnyldla@fyd)alpmyl group, a
dlpheI@I alﬁ1n§lJ§¥6ﬁlb taUdi@idy1 bRk 1 gﬁb{l%er&l}ﬂ%g ﬁ%}ﬁoﬁhﬂ?ﬁ oﬁ{) yan iyt etheryl

am nyl gro

group, & %reﬂ |et sgmﬁpnw alg){l@t}ﬁldy]agrgppp ﬁdﬂxgmyl p;hlﬁgrlrgrm ag’ur@nm group, a
thlophaﬂrl @id&w a %ﬁl’@@dﬁﬁﬂaﬂﬂ %Hﬁp, A tlﬁ&@ﬁﬂ[}ll g%ug f%brl(g{?g l'é‘?oup 4 morphilinyl

V¥ ulfld% gr.oup phenyl sulTi
group; |8>P BYEIPg? Eiﬁyd@nyanyl FOEPIF quingyinyl gmpbpi pyrrolyl group, a pyrrolidinyl
group, airtaeplpatdmye lo¥oup A Iﬂ's&hgﬁﬁb&fﬂn&%$ tEJ Qféﬁl S'ﬂt &Jnﬁﬂ%ﬂ%l oup can be a

u substituted eny
dlalkyld?rgllniély gr% OEE&I‘Y%?W aﬁ’l‘r’éfh Broug, a,spgﬁéﬁyqd @p}@g arngn]yl gnogp;,pq, dialkyl
phosphixyl @r@bb§ﬁiph&iyﬁghosﬂhm%%dp 9@%9&&@3@1@%& g)ﬂoiﬁ)hm¥ group, an alkyl

alternati di al kyl am n roup,
ctheryl groupy £ P 5 Eﬁ%eréil P wasﬁblltfés%lﬁmﬁythe@i &19pD, 2 alliyphafigsll group, a
phenyl phildiaphiroy, a @likdtfited Pherdi Eﬁﬁ&ﬁtgl'o\ﬁﬁ |y pyrﬁhrf}if!l QR&‘S% suBSBnid pyridinyl

g substltuted dip lgy am ny f

group, r‘b‘ﬁ@ﬂ‘ﬂﬂ B0 e s Sﬁfﬁﬁé@wrp 1y, FrOHR; tau@re@twa yphdialkyl aminyl group,
diphephDapinyintbup, §ERIR] plsHISE BEdu |

a diphgahbanpibylnetbup, §1AOURI p 515 Y3t }63‘1 diph F%}Boup gx%gi)r%lallv etheryl

ubstitu L phen an1n
Brotp; gﬁlg é‘gﬁtﬁ?ﬁ 8up 2 Elﬁ'? ﬁ%‘&l 31{0%/? @dhen g@ﬁb@p}yrlﬁhylyl group, or a
morphlunsdbmoupa anérﬁﬁwhlysulcﬁmmlan%q) lgpoupaasylhéﬁﬂt i %rm?,e gygubsme 4
Sti

I
dlphen%l amugpﬂ ?l%g 2 giﬁ%ky? B‘?(Ysg]plp}lé P%%f'fﬁ’ r@gilil;ghenﬁ rpagsrgagﬁly groupy i @ysubstituted

diphenyg rpamqphmal gtogh elﬁgthatﬂ@élsb,sdodlblﬁw anlgﬁﬂ lgfzﬁp Y cﬂlBlrﬁragylldanﬁH}Ll fokd¥! 2 dialicyt
n o er odl ne

phosph?lﬁlo %PI%IP @gl?e%{l l'égy lr,%glﬁap d{gpal@%tl‘ﬁéy ] d}pgpqy\)l”ammyl group, a

substitugerdi dlylienglr eﬂmiﬁ)ylcgfo@, ﬁildiph&’byl pﬁﬁ%@l’ﬁ@ﬁ g, a FhtRKRied d1pheny1 phosphinyl
am nyl group or a di phenyl

ou Lte&n ive

goup; 5 %r%?o Jé{}%ﬁ anjpy e%‘f %ﬂ» W%Wﬁfufgd \iphomy i3 ezaup, a diphenyl

PhOSPhE@TM Ch()ﬁfoﬁiiﬁ&&ﬁ Biphehdl PhURSHihyH Lgtr&iﬁ g'pﬁ&ﬁ/ﬂ%lﬁ@}m g[inp, a substituted

hallgﬂféﬁ or . a su tuted di hen g inyl droup

pheny %ra%‘P\i‘e‘fY? mé{ U 0% 4 B ﬂwe Y Brop; %Bléqmattmlw diphenyl

aminyl Empv,ra diplﬂwl Iﬂfoﬁlﬂhmyl oty rarya;tehyq @thylag?o@l k¥4 pfil P dk}@ggllou? In other
e

et her substitu

embodifpgts il matF‘osaiSXO%Pl%n?gc%f?{upsﬁpgﬁ aylra It eyl %Olfméﬁﬁlalkyl phosphiny]
group; Shdnﬁatldﬁb’ grdiphenyl Gimiflyl &6S of bUdiSiEnIUpHdsshityl Qé'r&iﬂ)p alternatlvely a

alternatively, an alkyl etheryl group or an

sul fidyl group; alternatively, a phenyl etheryl

group, a substituted phenyl etheryl group, a phenyl

sul fidyl group, or a substituted sulfidyl group;

alternatively, a phenyl etheryl group or a substituted

phenyl etheryl group; alternatively, a phenyl

sulfldyl ~group, a substituted phenyl sulfidyl group;

I



substituted furanyl group, a thiophenyl group or a
substituted thi ophenyl group; alternatively, a 1-

woreeophiissnyl group or a substituted 1-norphiliPgI/US2006/028068
gr oup; alternatlvely, a 2-ndkphilinyl group or a

t ut.ed .2-.nor roqu alternatively, a
subst%xl{e%sélglheg}yl ﬂ?lgﬂpgr ‘E)p ara %‘%sflglfegtcgr&egy y @Toég,paltematlvely, a 2~
pyrldlaylt @‘bllilﬁt)ﬂ ¥ elibgtituted 2- ﬁﬁidfn@zh%ﬁ}@ Fb)lt%ﬁlﬁiyxtel}g faf Wlhay] @theryl grloup, a phenyl

Y,

2-tetra ran group aternatlve
cthers] B0, bR R RG] S0 & AybSUE Y it B D BT group, o 2
substigiteau mlﬁ afit gbﬁpat veedaytveld dn QMM QJtHei%}l :"%ijoulg fo? Ufh aﬁcyl sulfidyl group;
al ternativel Y,

substi tut rrolldlnl
alemSEEt § B ST g b O Ry Sy aets Agdyl group, or &

substlglltadwp].ﬁd?lﬂ gr@fpfl allterne@ibdty, a3hémP bﬂ%l Q(bﬂy br erruQé{@ute@Bheﬂyl etheryl group;
peri di ny| rou al ternativel

a“em%fm oP i 9} 5\%8596 #PUen 2oL lisey 2D bErory 2lgrotiply. a pheny!

sulfidgll greup) attérﬁﬁlvh‘],y, a s&bdﬁﬂﬁéd%l%hyl GLBdPI Q{)upa a?t&kﬂ%\}efyu'ﬁetqranyl (&roup, a
rou alternative pyrrolyl "group ©

I
substli\teglfrﬁgl{qltga? e & I WP}(}' FPUPH U %stgmtgcbp}p@ﬂ]pnyé |g§pup,aal‘@matlvely, al-

morpHilgtyl gloyg ro@fatﬁuaﬁﬁﬁte@ﬂ%b@p}@lﬁnyﬁgﬁu ShitetddliRGy, a 2-morphilinyl group or a
group; or a ternatlvely a

t rahydr of ur any
sobstidg ﬁ‘ﬂw £ aBeraarﬂvglyas% Bowianyh geuppon hp@stitaied 12-pyranyl group;

altern:gfvelypa 2-tel&ab/3@§op9iahﬁrgr&@b9§ﬂb§fﬁﬁl§(§ 2-tétﬂ3§ycﬂﬁ§y?alnyls§}!)&p alternatively, a 1-
exin groug can be a di pheny
e

Plpe“‘giﬁ PR | Vet yubstutsdp Spipetigiad %ﬁ’%’h é#fvmataw{ynw lxyvmlwmyl group, a
substit@tet] el @&bll&lﬁifl)/groﬁp ﬂbﬂﬁ‘tﬁ@}&l byl gtgﬁIQ L%losubg’tf’tuted 2-pyrrolidinyl

b titut d henyl
group,g?,l%: efll Ve%f\;lp |g%}lip grrgﬂ&eéﬁteglf}-ﬁlp@dgy{) gg@pp, alternatlvely, a 2-

quinollyDd gmhp tuyd sub&itﬁtydl 2-qfolifyl gﬁdgg%ag’gﬁtﬁfl%lyﬁ gqlaﬂyn‘é%oﬁ loPY substituted

d t
Loyl AR SR B P ETI GO0b o hBPETHah pyrari oy sifptivel, a2

tetrah;&ikdfﬁﬁﬂimtgrc)l@ of.a @bﬁtutédﬂ%@hﬁﬁ‘(ﬁﬁxﬁﬁl}l'l S8PY Br 51%?1%%1%1& r}<192 ﬁflophanyl
or alternatively

grou tul% af%l Ong g S
P8fr%; iﬂ PEYHE £ nfﬂyﬁ)tf"ﬂ?eﬁéffl‘?"dffﬂ‘ﬁ’é% 6 gt gaﬂwmlexmg group
can beGl db&n@ZﬁthlC@‘r&q:)a I&béthat@él? U substithte& dpadyy %Iniﬁ%l Bolyt ait&natlvely,

arbyl rou or alternativel
dlphe“l%g? %fP“Ig PB%}% a§ﬁ‘ﬁ§%ﬁ@ﬁ@@l¥&ﬁéﬁ9ﬁﬂﬂi@@&9@s of
t he am nyl, phosphlnyl ethyl, or sulfidyl nmetal salt
[0059]c o nithe Xaillayiy g@[lp(@p of ﬂhﬁhﬁﬂiyﬁ‘[ﬁjhb@hﬁ@n etﬁ?ﬂ QJB emgent rhéfcalbsﬁlt %omplexmg

group g%lbOdo f%%s cafr{ d E%Fn : “pyeﬁ%lé:%{l |ta|CIzote {{g%tél gp&l}%g gf mp]ﬁ éunctlonal
groupsamlterryitlyelp Iads pdsl Cryydrganglt dagilp, condistinp |0Eﬁi1y1}t ftfﬂatl@ﬂal g@ﬁﬂs or alternatively,

t
a G t%o&p Xrlgr? %&1{;}0& nglstcl:an ﬁeﬁgﬁug%ﬁgal ;rﬁglggg:e X Cao %gxdrlo%rrbyl group;
alternaevﬁbx)du @etot G hb’ﬂtecab}ﬂ)glro@[ Oluﬂteﬁ‘fatﬁzdhﬁ 2a0] vy, hydrocarbyl group. The

substltﬁ)tQ(? ﬁlpeggl a%!ng)s otfrﬁle d l f Ira% glt}%?}o%léplga)d metaﬁwglt comlﬂgxmg group

embodmhemarqaatlmdcpénﬁcnﬂa b}a@(:ﬁfgl dﬁC% ﬂhyx@ﬂ @Eab al@:frﬁtiﬁsly, a Cs to Cy5 phenyl

s SR L PSS S BB  cap ct

compleXinglgrapb sin ba,n&nnamfsed:dméarg,ubmhﬂyt oit qaﬁteﬁﬁhahyds@hﬂ)yl groups In some

embodfé%ﬂgl E?éfgg'o%glﬁ (1f %l’glllp‘ly ;R (%R}%a\g éﬂ dgf a,ﬁﬁ nﬁ% &blt complexmg

group cemsiesti pamaf 8h)n§¢(hr2bgh rgdupo ra&tbmmeEOOaV/ s@ao'ﬁezﬁ% hydrocgrbyl group;
rocar
ltermaSe, AR AR, o 8 <5 S oy et e
enbodlnents the substituents of the substituted
[0060] net &pchs albﬁti@@‘ﬁmfeﬂab rgbggitutedp metah sile c@inpleingprarpg afyddiments can
t r I oups consi sting of .i
indepoffe R S ot a0 ol BT BOFD St o pAE otiona
inert functional group. In other enbodinents, the
substituents of the substituted netal salt conplexing
group can be C, to Cl10 organyl groups; alternatively,
a C, to COorganyl groups consisting of inert
functional groups; alternatively, a C, to CO
hydrocarbyl groups; alternatlvely, a C to C5 organyl

2

I



I ndependent of the carbon nunber of the organyl group,
and the organyl group consisting of inert functiona
W(grz(m/pm%nch organyl group and organyl group CRCEUSI0061028068
inert functional groups é&n be a prinary,
e or quat ernar dr ocar byl group

oup%ﬁcg;gggrcnga{{ctﬂ%% ou% A5 ndp%mppty ongﬁlgebp am SgRg axﬁpqdments the

substxyrems pf the estistitirict gnefmi salmmple&mg GtouP B bed Jgt?lf/z? oxr%gru@é BRufs, a C, to Cs

t
o] B HERHD oL ARS8 coosqpdenr 00,

functiged tosup a riy ogfeﬂ Hl’ﬁbodlnﬂﬁﬁsp QlﬂHjﬁjBEtlhﬁnts dthge GAERGRI W%ﬁlt ngplexmg
|nert functi onal

t he . or an p consi sting_of
&r °“PgCP8 ﬂfﬁ&g ¢ ﬁt@ g%]g‘n%}?up@r DIt Edh i ttP g @eanvheroups consisting of inert
functibhe Qi dups) allte@ a0 2 Q& No QO RYdrSRrHA Eﬁ‘)'ﬂbsd Qlterditivelyn ? c, Jo Cs organyl
fide

al_kox p.or etheryl "gro or a Su
scoupgl Qi B By 110 g Oy oeT T SRRt OB ERRYS. e euncionsl groups

Indepa{dgﬂl’bﬂ thedEaohbR GRB&! &t the grg@ﬁyl &8l Ind 4O 61N %o@ﬂ%&fﬁ&mg of inert
AmctiSAD be a trlfluoronethyl group; or alternativ
une 1f”f‘ai BRPRS B B! P orginyleRbp apRristing of 1P%fuiﬂﬁmn@1 groups can be a

primafyy B&ohdaRA ker @i WP qﬁﬂ&nﬁ? 1RdidHr B &ou ?t YN Rhe ARLRIHNEY cach organyl
hal ogen atom or

?@% ?Iternatlvel
&t °“P§P FAt BAPRR §Pnsighnet wagcﬁla BIOPPS 8B e 2 PRSI giemt dternatively, a
seconddig gilvap; a@enatd M fm%r}b Frou}; |oHQRérﬁh%wel§ hJ (ﬁ{a‘ceﬂﬁ QB@T‘ ngependent of
meco$ i odiine; .alternative | ori ne; ternatlve
FRWFmber of fhe opsray! EAMR a‘i’nﬁ@mgs of e ﬁénCla@a@&/ gEpY phe atiganyl group
cons1s|t1ﬁg af et AeXongl @tiis cah tahak |a\h§ildé; a@&h&t FAPY( aﬂf))%“ﬁ}oup or etheryl
SOPr QpoXy group; or alternatlve Y,

gm“pg %t %P‘?‘?a%?r&@ (Sﬁlnflgﬁlpgm‘fﬁ@oéﬂ F07, erEbadieratfe thsforgansl awrbesmsisting of

inert fiunibed! gafupd 3@ YaYFHAGEbRYh yls%(gﬁ); Bltb glféfl{agxt/eg}h & rgglt:}g?%rga ?Lé'?oup In

bsti t t f ot
embocglgmﬁ zl}a 24 B.\nl uglggg %@ga})eﬁrh%@}/ atogxég@ﬁdtgqoggy group; alternatively, a

halogdhea'tdrn afryiltelﬁd{tlveguﬂi @lkbb@l' oy A0 e R¥bo GFRHHR, the Hal%ékﬂedtom may be
group or._the substituent(s)

ﬂuom}e éﬁo@lfbgfor“fuﬁﬁ %loﬁg‘ﬁy Flt‘g%t‘f’el%’o ThiTEgs pig 2lgfrentipelea u%@e a In some
embodiherg ke alkpely ©oaF Qvilbe @mVitidixy BlolifAErhbtRlyY an &hoxSSFRPIedhatively,
. Xdrocarbyl ﬁrou alternat|ve y, a tertiary
1 ISORTOROXS, SEOMRA P 2 8‘3 Y lerhbrierng el v, a quat ernary

hydr ocar byl group. In sone enbodi nents, the al kyl

[0061]gr O LIpde@mdb]lIte)f Inl}edraﬂma ﬁlbijhbersdf gt HyldtiRmb su'@sftltdeﬁle the alkyl group or the

substltﬁ&{l)(gi/?fi the stu stlr'%eqﬁm%tsla t;lcor(qi %1?%%5‘%) gan%g gm%g'gw secondary, tertiary, or

quaterifi@y PYdexyltb)yl gmalbuﬁlly lsclnflel eﬂﬁbkidjﬂhéntst $1&fa1%m:g{dup(<§ tHéJ%dﬁs‘rlltueznt(s) of the
- er u e -Z-

substl‘rllt‘&(l)thllI %f sa&_coren g (giro eﬁ?‘é |b} anﬁgrph Wd¥o(;gr Efle ﬁf%lp’y alternatively, a

secondgl:ynbydryctarﬂyl lgndn;pt altbmaﬁvep,em yibrtidrs - Hﬁ&&)ﬂb‘yﬁ gbdiip)”o}, al®rnatively, a

quater@ Mdoc!arbylrﬁ/n%ﬂpr In some bodg?e?l t%% ﬁ@ﬂ’ i]%/ﬂ })yd@f:eg% substituents

of the gybstitutkd mle'eusaitrcompbxmg feron lchn nseaaﬁheﬂhyl, étﬁjﬁlp@{ito@?l (MpkdpR), isopropyl

o B B OG5 PRS0 i

propylp rnrmawy (11=eyOn ﬂ-ablytyl BaehtyR 2ymetlo-1chusf, Q’éﬂ@érycyl (2-methyl-2-butyl), 3-

cl as 0
meity SRS 6B 630D o8 RT0RA SRR [ meprlh gt (e o
One skilled imthe att valh Iretadd}owpbme rvchidhr by giop bhhe hf)lhlacagtsyw BibsEt@éhts of the
substittpcgd ﬁleta?geptdco Ii]exmé?%argt¥ P}g{n?ggﬁaﬁhg g?‘@g%g g&)é{]da%[ tertiary, or quaternary

consisting O c

hydroctrpylravaarchegdes. group. | n ot her embodi nents, the |inking
group can be a bond; alternatively, an organyl group;
alternatively, an organyl group consisting of inert
functional groups; or alternatively, a hydrocarbyl
group. In sone enbodi nents, the |inking group can be a
C, to C10 organyl group; or alternatively, a C, to C5
organyl group. In sone enbodi nents, the |inking group
linking the nmetal salt conplexing group to the -NH
group can be a C, to Cl10 organyl group consisting of
inert functional groups; or




alternatively, a C, to C5 organyl group consisting of
inert functional groups. In other enbodinents, the

wo powRiorg3group |inking the netal salt conpl exi PQI/YS0§028068
to the -NH2 group can be a & to C10 hydrocar byl
r..alternat to C5 hydrocarbyl group.

rou i.vel C
100606 3 e raUR foR e S%h%"“i*%ft&c%?l@y‘lo { PRrgots can be o
bond,gefnocoi@ar@la@rob@ anﬂ OhRaf) group- co‘x‘i&iﬁfng oR 1nertaﬂﬂﬂct8kal %@Ju%s or a hydrocarbyl

nde I dr oge met hy eth
groupy sg‘p&gﬁﬁm 6‘%“"’8%{ Ve %QP%%I (50U rﬁ&n e @aI\’{PnSe al@ﬁﬁnai%ﬁ?lbg@r organyl group;
altemﬁﬂi\fém in bfgabyl g’rd’hp QbMefing Upﬁﬁ*t ﬂﬁﬂﬁ&lal bfagps bp Litl’cef‘rgt’ugerl§J l'élphydrocarbyl

| - CH2- ), t hyl
group q’(’;ﬁ@’ﬁﬁ-ﬁn]j(’dl %ﬁ?@gg}p 21{3; BapP %a g;ﬁg)_()rganzlng%oup? or alternatlvely,

C; to Ologahid)ekdtid: 1) EhPembointdid) B 1i8KiAd Prou ﬁg’qml@ng Bty A 08 complexing
group - CH2CH2CH2- CH2- ) . In sone non-
group sV P GeRbe pitrke e GeBUhEREM cOsisting ?féﬂmﬁ@ﬁ@nal groups; or

altern@[vélypa (X% a7 a)rgarﬁ'ﬂgl% Vérﬁﬁﬁn fQHé?t fun&ddR G Poubs. B otfer embodiments,
or alterna |vely, an

the ln@s’tu?,éngrg %a]%%u% (mmognple@pg &9Yp dg,}yl]leeﬁ\g-b@r@lppcan be a C; to Cy
hydroéar@ﬂ%@d@%l‘tématﬂvﬂy)/a&tl t@tbﬁfdroc%ﬁ? gents, the linking

group can be a net hyl ene group; ternatlvely, an
alternatlvely, propyl ene _grou

ene ) P.
[0063F006 SO, CERTFT hediydroprabyb fipliag ;romaﬁ@ec(&%?\ )i WegreR " and R*
are 1nd1@t:1aient$}a‘thyﬁrdg&[nﬁ{e&y)yl Byl bRV, Bl ol butyl groups and m can be an integer
f égzgn% aﬁ g¥ F rroll?pg 2- (2-am noet hyl ) pi perdi ne,
om e r¥ pg] groulr\lc:am_‘qﬂ:I aﬁ;gthq:ne group (-CH,-), an ethylene
group e{tcrHelcemoh piohy @roudN-CHLETH LS, faybﬂ@@m)@m fﬁoup, -C(CHy),- group, or a

butyleBé ‘grioa}? Egﬁn(éllz?%f] ﬁﬁe gq %e)nr}e?y Ihfrréﬁlqigecmn%%dlmen% tlxe linking group can be a
methyRn¢ @rqnb Q@izf)hﬂﬁﬂhﬂﬁ@)g@@@)’d @HJJIB,), or a propylene group (-CH,CHCH,-); or

h |
i A
embo@mérils, athg Illﬁ}ahfl toub @ b8 &N gethZlend @FdupORRERY IS, MnORRARR. group; or

no t chl orophenyl ) sul fi de,
ahmn%waﬁéﬂg% ﬁ&ﬁﬁlne 2- met hoxy- et hyl ani ne,
2- ethoxyethylan1ne 2-i sopropxyet hyl am ne, and
[0064]1.- ( Znam“bnmmbﬂny,lthqoprpﬁrry dinine corhpnmrmmetemam dbiiBiBtifg gloh®can be 1-

(Z'anﬂﬁgétﬁ@lgﬁaﬁl n@% thp{ﬁ‘ngﬂ‘glg h.l(i gm}nogt lyl(?rz)(llldrlllge gNN-tgmethyl-

ethylemdNHdmtﬂet Wﬂdtehylemymdemln@, N,N-diphenylethylenediamine, 2-(aminomethyl)-

| d
T TN —
propyl@mingj pﬁe(ﬂ-ylh}lm)e’&plblﬁumﬂ) ehyhmmoethyl)drapdi PR@Aplinoethyl)thiophene,  2-

(ammo%&ﬂ%ﬂ ﬂ)?% r %%A (?r}glth ﬂléor{ylrlae% SP]]fs% 2-phenoxyethylamine, 2-methoxy-

ethyla@mphbn@mthhytnam hﬁqopﬁ)pnsgtﬂybme ehd*lyl(aﬁmﬁﬁethyl)plpendme In some
aln 1 SO et am ne.
embod%nﬁx'ésjp Otﬁ%‘gﬁgg%( ﬁrgtnﬁl% P rlsmr% ITHE&?P g ]ﬁ mec grr?ap ca}g ’E)e N,N-

dimethyiethylenedidnping ohﬁﬂd)cthyg:ﬂg'tenemarmaﬂ DEN-diphenylethylenediamine, 2-(amino-

methyl%)yﬁ:dxgket hy(ﬂ il ethﬁ@ed'l rﬁarghgeZQ?iPléwlgP?sygipg)ethylanﬁne 3-(diphenyl-

phospmmrdm@amnyl étamyioethﬁe[nahhgm@hen&})(miﬂi@h enmiends)@smmmﬁl)e 2-methoxy-
e (O8]

ethylalﬁlﬁagyh%mo t yﬁim(ir% pzhan!ay ﬁ%r?%og(mtg@% llaf'ne, §e_zt( %th%fm:q%qdlments, the

t’ernat | (an1no
pnmar]étamwe) qgmpnsinme ‘megddl tselt p@tplesehgy group can be N,N-dimethylethylenediamine or

N. N—dlgtP?l ?%d\k/%lme( 43&& oyp hﬁ%d%@ %Bﬁf%@ﬁamne 2-(diphenylphosphino)-

ethy]a@@ﬂ'/%@@@ﬁ’ﬂﬂh@@@@)pr@h&nﬁey h]mnmam&'f;ly, 2-(aminomethyl)pyridine, 2-(2-amino-
h Ret t hpx I nd
ety DG e  PRRATE P R R EE v 2 phenony-

primry am ne conpr|5|ng a nmetal salt conpl exing group
can be N, N-di net hyl - et hyl enedi am ne; alternatively,

N, N- di et hyl et hyl enedi am ne; alternatively,

N, N- di phenyl et hyl ene- di am ne; alternatively,

2- (di phenyl phosphi no) et hyl anmi ne; alternatively,

3- (dlphenylphosphlno)- propylan1ne alternatively,

I T

—

e



[0065] In sonme enbodi nents, the netal salt conpl exing
group can have any Structure indicated in Table 2. In
waowe/oeayhodi nents, the netal salt conpl exi ng grOUPSMa&028068

have Structure |c or Structdfe 2c. In other

nbodi nepts, .the .netal salt conplexin roup can have
ethyl%fl'?% c%'ﬂ‘re@m’é}’ceﬂgra”é?er ﬁ?‘fme‘fﬁﬁ?m{% sk ﬁgfq%\r,w%thylamine- In further
emboSintenis] the @ribaryodmifl cotBiriding 20@¢taladalt Q:Bﬁh?fekﬁ@ loYoup Sk HE NN Bimethyl-
1180.or.S_tr cture 9c¢: alte aLElver,, able 2 - Exanple
ethy IR ingn PSRy o NN e st lenedisgiine: . afephativalipo NREG bhenylethylenc-
diaminé?Rabéadivelpl r2disHetyldibssHlitoldtylinineC affrh4 by eB-gﬁ‘phen Iphosphino)-
%t r‘ugt#{ge t4(:1 Rﬁ 1 Rc13 RO13 Rcl5 Rcll RO3 Rel! RC11 o
PrOPYRI{RF; caismalizglip: 4-femiRpregtydrysidine; petematiyelys & f2raminptlylpyridine; or
alternitbB, RathihoBAN4Ghidrdpadhl)iIfRBC180 c18 ¢12 Rcl4 Rcl6 8
R Rc14 Rc16 Rcl1l4 Rcl6 Rc18 Rcl1l4 Rcl Structure 5c¢
tructure 6 tructure 7c Structure 8c Rcl3 Rcl5 Re"
100655, ; YR cbadints themeiixal SOrmp RGNS 99 @ity Rupprure indicsted
in TatRe2.0mRo2d eivbddimkent] themeetd sdRchbaipR&ih I%B%é Sarliado siRchfte REFBtructure
R%tjh4 Rcti Rcl§ Rcl4 Rc16 RC]I7 Rc14 Rc16 Rcl7 Structure
PRt B nagtal sl ermpleing pyn e flase Recturmdq or Structure 4c;

alternd®odly, RedrdAa3d SRGAre BEIReraitdly Rk tuRC &b3r SBudferd bc:Ritefatively,
/ Rc35 -S Re35 -N ¢19 / c¢14 Rc44 R Re16 Rc18 Rc2o

Re34—Re32Re34Re42-Structure 13c Structure 14c

DN
NOOZ T\CO5F N\COZ— 1\C

Table StrHxatpile dctd galSiompldxihg&rdipe WO 2007/ 013931

DT/ 1LIC29NAAL N20NAO 2F
T UgZoUuU00 =9

FOT7 OS2 000
_ORCI _SRCI _NRCSRCG _PRCSRCG
Structure 1c Structure 2¢ Structure 3¢ Structure 4c¢
Rel Rot3 RC13  Rotd ROl Rets
RC15 Re Re17 c15
R°17 Rc19 Rc11 RC13 Rc15 R
—N —N o0 —N RC17 RE21-N R
Ro18 Re12 R c18
Rc12 RC16 c18 RC12 R
Re14 Re14 Rc1§ Re14 Re16 Re18 Ro14 Re18
Structure 5¢ Structure 6¢ Structure 7c¢ Structure 8¢
Rc13 Rc15
Rc11 Rc17
. Rc19 Re! RC13 Re15 O RCES S RC113
RO2-N 20 RE2I Re17 R
o18 > T o Re12 3;:15 Re12 Re18
RC14 Rc1§ Rc14 Rc16 RC18 RC14 RC1G RC RC14 Rc16 RC17
Structure 9c¢ Structure 10c Structure 11c Structure 12¢
Rell Re13 , RC31 RC33 RE31 RO33 Ro41
RC
(0) Re17 = Ret
Rc19 —0 RCSS —8 Rc35 —N
/
Rc14 2620 RO44
RO16 Lote Re32 RC34 R032 Re34 Ro42
Structure 13¢ Structure 14c Structure 15¢ Structure 16¢




Table 2 - Exanple Metal salt conplexing Goups Rc \
Rc51 Rc4l N\ Rc73 Rc75 Rc 3 Rc75 | Re53 Rc43 RC71
wWOoR07RBE3IR0O7 Rcd44 Rc52 Rc54 Structure 17c St rRCT/USE06/028068

18c -N RR 70 P RRc79 Rc61 Resl $ Rc72 Rc78 Rc72 R
78— Re63—Re63 RO4-Re76 Re74 RO6 Rc6h2 Reh3 Structure

O YAV Ew ) T\COU

Table21- ExabipleMétalrselt 2odplexhigr Grotipsr € 19c¢ Structure 20c

Qtrur\fnro ||r\ fa¥d Structu're 12(‘, gjfprnnfi\/plv

TOT

@Pucture 14c or Stryetiure 15c; alternatively,
Styuctete 19c or  Stfucture [20c;_Qr alfgrnatij

Syrugture 21c or /tr ct&ggse 42c. ﬁ Y ot her
e ment s, the
StructBie 3¢; al {4

nefal " salt] conpl
b rmatj vely, KR

Bff ernatively, I§truct%re 7d; Str
Shubfenat i vely, Shmbeteuse 13q; al

16¢c,—alternatively Structure 1

Structure 18; al ternati yely, Strucyd

al perndti vely, Str tufe 22¢. §@0B61 W tdai
rugtures of T , Rc', |RcS,
Ra2T ™~ Re31 1o/thro 35" R04R174t o/ . bt ough _ 076

Redl to/thropugh Red4, Rc6l tjo/through Ro63,
t o/ t hrough R80 can each i ndeperid@niuie2lbe hydr ogétmctuae22c
Pc group cofyeteeEi2Ag of |i nert functionall groups, a

Inunlr ecar hul ar-otn or ! nert f Ilhr‘fl nnnl nr Ql nq lL.n

Ily b LIRS A T S

enbodi nents Rcl, RcS, Ro6, W | to/through Rc20 Ro31
to/through Rc3s' Rc4l to/through Rc44' Rc51

Structtue/1tL b bo SigltvRe $Z; aﬁ@ﬁalw&l@[ $thfcﬁ1bkg McRe 83uMilid tse/ élﬁﬁﬁﬁ@lﬂy Structure
re in 2 can |ndepende

19¢ orkigrslﬁguoi%ogg%haltgﬁgtgv% Wctﬁfz 8&2 quget%Zﬁg Ilbye Ioﬁ@f ?mbodlments the
metal ﬁa]:mmplmag grogp CdifiBive Striyigle O aRddytively BiRctuly 4caz!ﬂtehﬁﬁ{rély, Structure

t d R d 1 b yd r byl
7c; Stléurcgll% 3 Il(%n a{t (lejlgng 4 < ﬁ%‘é aﬂﬂqmﬁgg g{l]‘%lg‘ 9 I qltgr%(a:tlvely),/ Structure

17¢; att@ﬁd.‘tﬂvely,LBﬁmmBEEZEB, alﬁﬁﬁﬂlvdm/strhétﬁw glc; BedfernaBodhl shaéianosigh
Rc4s' Rcsl to/ through Rc54, Rc61 to/through Rc63'" Ro71

/t Rc80 of £ ur b c31 3
onc, 1 RGBS LU L ARG Rt
R° ta/t}@ughok (’imvértgamwghgt{ﬁﬁ pR°é‘om$thﬁt1g1n ®*Bf RI'h ecb’/fhrough R0 can each
1ndepe$1gfglg% bg:j’l drogr o;r S lj_zﬁmyl agregpo?og:sli%gg%gﬂé %unétil%\gg Eps a hyc’irocarbyl

group,co iritdimictignad groupse rth efnbiodimeran &', BFORPR ' ao/Broded RSB, R™ to/through

a3 fwyl Vb c440) G5t dae Is ctionah 50U The o80
R I%r g%ﬁ@?‘fgg r%upg{ g?/g’éwﬁ ligr of&pls Z"gﬁ%ﬂ?ﬁ a0 R}?‘Fg'fﬂh R™ of each
Structyre; fre Tabdena bangindappsdentyy bk Imdm’gbly | ang:lrgmﬁSgro@’uﬂ)m;lﬂﬁlgtof inert functional
groups{jgs g?]{o%{ll?}lcl) r%ggug;u?ﬁi {nelt't r?l[lj gYO)l(IP %gg &IJD edd \ﬁb& can bet Q %ydrocarbyl
group.dlassemt pmbestisersn &°'c BF, R‘& “am’ threph &, rﬁﬂtto/&soﬁbkéf iR58 do/through

R, gt %/ﬁﬂrcﬂlgh ‘ﬁ&,%gﬁ é}&ﬁ,&%ﬁ:&{cé”(ﬁlﬂqs ggéholg&oc%%ach gtructure of Table 2 an
independently be hydrogen, a C; to Cyo organyl group, a C; to Cyp organyl group consisting of inert
functional groups, a C; to Cy, hydrocarbyl group, a C; to Cs organyl group, a C, to Cs organyl group
consisting of inert functional groups, a C; to Cs hydrocarbyl group or an inert functional group. The
organyl groups, organyl groups consisting of inert functional groups, hydrocarbyl groups, and inert
functional groups are generally described within the description of the metal complexing group

descriptions and can have any embodiment as described therein.



[0067] In sonme enbodi nents, the linking group can have
any structure indicated in Table 3. Wthin the
w@eoao139se of Tabl e 3, the undesignated val ancPEEUS2086/028068
the points of attachnment foR6the -NH2 group and the
nmetal salt con‘pl exing group, each RL can independently
[0067)e  h{HFBRFeATOL BRI TEkBgErouPotan digve ey siuguEsUdicatad) in Table 3.
Withih fheCSHhcRe: FTabldBEME hindeRiBsHtE0valneild e HR paints (H’ alf.twﬂnlaﬁrfor the -NH,
emhodi nents, in_can be an integer rangin rom 1l
grownd ey aetl SalF Gammlexingrereupn eash R ca méepeadep@r ?mle ydyager; a menhyl group,
or an €@ R6upl andrh LA Raki By rangﬁ‘rg ﬁ%ﬁﬁl tlg% 4y fiftfher embodl.me ts, m can be an
alternatively, in can - Exanple nki h ng
integqt HgPE O(Tchtori_)al‘fematwclwmzymbﬂ m(i;rarlzsmatlsplwu@tcm be Blalternatively, m

can beb; i GlidHhRival. mbdnbetsure 3L RL4 RL1 - (CH2CH2)- RL3 RL2
Structure 4L Structure 5L [ 0068] In enbodi nents, the
linking group can have Structure 11, Structure 2|,

Tablegtiﬁ&wre@1ﬁ&ng&§h qucture 4L or Structure 5L. In sone
enbodinent s, inking group can have Structure 4L

or _(ékﬁugture 5L In ot hercﬁnjoodr ments, the |inkip
group can_have Structure 2L al ternatively, Strﬁct%re

e Hat i vel vl Struchiii@ el or al {ernati wargure 3L

Structure S5L. c-Acylim ne Cgnpounds [00U69] The
a-acyl i m ne conpounds can bg described usi :
of several descriptions. Wjile the a-a%yl 1
conpound descri ptions may be indi cat edRby AT R such
as first descrlptlon second descri ption, ., these
| abel s ddCRetHndi cate a par|ti cul ar pref@fenc&? o the

descri pt sruned 41t he a acylinine corrpound§truc[ug)9§]9] In a

scription_the a-acylinmne conpound can be

L__first de
[0068hi i remipdimsaisr e digkiag expupciRPBYMBtrusEIp LS irgtiem 2L, Structure 3L,

Structareaﬁy bi S&Rerd BQU@n sdife EIHBJcﬂﬁéntse moﬂﬂ(ﬂ%nér& Ealﬁ%a%( gtructure 4L or
ylim ne conpound can be d escrib as a conpo

Sﬁuctera éﬁr il PRy ef)‘w@ﬁl%ts dbs/dinkingrasoupreey bava rherustyre 24 @lscmauvely, Structure

3L; al@EMtildly, BBudtink URAR AlterBNRMR; Sthidntd¥rs first a-acylinm ne
corrpound description, thée a-acylimne group can be

A urth descri bed as being derived froman a-diacyl
a-Acyli oufus, alternatively, the cx acylinne

conpound.can be described as conpound conprising 1)

[0069RN AFRCHhéylinie @h@dPnddedah bR debdbea @ﬁngﬁaﬂy 86 bf 68RO uéh@npnons
roup

w3 B B B 5 L90ET U St g o ot s

second@deaaayfitiofiefvs, tgsOldPels dtendt wRltbafera@amtRillatprefe@Bot to ﬂﬁ'ﬂéﬁﬁgﬁ’on of the o-
a-acylimne nitrogen group. WO 2007/013931

acyli and %]é %@ . . S
YIBEPU82898/ 028068 27 [00711 Wthin the a-acylimine
compound, the a-acylimne group's nitrogen atomis
[0070Kder | ned ﬁrstodﬂscripﬁﬁl pthé reecyliraiie nenpouniHzn b0 tinimally tdB&ribed as a

compoﬂﬂﬁlgér?ﬂégr]a 9% %z-%c ?d S ]ﬁ%n?rgme n?ﬂgtwg%?e?hztgd g{ah}\éfn%ng cro?npound can

be desgribeaglydsi zm:crmponnd D(ﬂgﬁmngrk)wp a;myhim&megramyanﬂfz)tdﬁea-acyhmme nltrogen
ephpdi s the with the abs

o REAY B BT B S5 9 s

as beingr dyaimgd frrgn oul p-dlanﬁtcainpsrmldt Thosyplt@ndtively dhe tacylinifikédaghound can be

descrifta QY 90m19 L& n&nprgmgl‘lpalg 8-@?&1%1&”&0195 derived from an a-diacyl compound and

2) an a-acylimine nitrogen group; or alternatively, a compound consisting of 1) an o-acylimine group

derived from an a-diacyl compound and 2) an aacylimine nitrogen group.



inert functional groups, and hydrocarbyl groups of the
primary am ne enbodi nents descri bed herein are

w@enaneddBy applicable to the description of thRCT/US2006/028068
a- acylinine conpound's nitrégen group with the

ro e.Iinkin group links the netal salt
100718 R 52 ot B B s Do afdvels drived from

the préamarg yihqunﬁsnBIHg ffoup and1hé eadylidind Mp'ohﬁ'dlzi %&Qééﬂ g?cfupllb&’erlved from the
e a- acy

am ne. Thus, nbodlnents
remalHﬁﬁqr n%;%ﬁ pémgp ape. C h‘ﬁ e awhaplgfampqog@r giqpe can have any of the

embodihiegis nat thy @kiyharyC SHRE l(ﬁfth Elhﬁf‘fEBs@lllceS@1 the -REIML&N) 1Y descrlbed herein.
nprise a netal salt conplexing

; aIt natlve
Theregolr%gl% QqEa Ptllpnme’tie}g BFBIB]?}C’PP%IWW@ linkipg grawn, 1228y [group consisting of

inert ﬁtlﬁdff@hﬂ@rcﬁl@)s,gih@ Updrb@rtyh gropsastYhd lmnﬁh%y Brhink QBEMIGERY H’escmbed herein
alternatlvel onpri se an_organy

are ge&ﬁ@h%%@gﬁ%ﬂg{q ﬁl@ dssrcrlp’r]tpéqu t]aqj ﬁ@t:yhélﬁlaq ccgm:@uzgygs nltrogen group with the

prov1®|thze iR diniing leyoup GEKEARE HEatsald M&ﬁﬂ&@ﬁ?%fbup 914 Brine nitrogen atom of the
ternatlvegéofcon3|st of an organ

cvacyliping Erlp ALY Of {5riie €regP o4 Ueeripark awincc ?@s,@xpmgodlments the o~

acyhngﬁd) wprogad ghoubi daki ddenp@Ee0 b okgaﬁ%ﬂ Boug; "B Ry, SR rlse a metal salt
i M ng nitrogen gr

. nEIeX|ngF%rou§ to the a-ac
°mp1ﬁ’|“{1 PHVeR} PoRTRisE # v’é‘ialxsa tearBlesing gfoun pndgr ]gdfmgl group linking

the mgtﬁbbhﬂt casiexdtg fouPto thaedheyfimnet AiRhirh §5®uﬂ§ogeﬂratom alternatively,
alternatively, consist of a hydrocarb

comprES 4 P{gslllyé BF CS‘} Copsistipe-ofa egcfwlqtlﬁ]ilqll &1OYPDH nﬁaﬁ@ely,wgmgnse a hydrocarbyl
group,aﬁyeknamfdlrﬁ dohdidt @F QA ofaR bréipe aﬁ&ﬁd’cN@@ {mae &-feaoﬁ‘létﬁf Qalt%glplexmg

o $%§ ndent efﬁ C@ a-di acyl ound and

group a’F 1%9“%%0?% n b‘“e’&‘f’t? ltfomPlﬁ?ém%gTa o the ﬁ@%@mmumgen group

nltrogmaatmhe alteutidtinely, aﬁﬁﬁrdfbﬁdorgbﬁl'yp Qroa%)éonsﬁﬁﬁ@ b fkht cf[ﬁ%cggnaq I}?oups or
[ herei n and

0 ment descr
a“ema%"gﬁe%%‘éls of! 1 pat B“raﬁﬂé(ﬁ BPuP-arfiddiionallvy as dhej ragylimineegroup and the o-
acyhnﬁr&(}ﬂii?dgeil groap Sre (alélﬁkd:d demGEbaRite Y, 1ndeB§nd@ntQ:feHeht@ tﬂ@a—dlacyl gompound

an ibed as an a a m ne mpoun
and th¢ P Ip1 naré/t anBlFe 6%?8‘13’03 q}/ rfae gﬁcsglnapeampoglg%ﬁmmcfumq lesgribed using any
combupntllomfyhead%ﬂi’aeyl Abiing eldMehit Q6 Hedein A ht réletﬁl%nts of the primary

nd. description, as in the synthesis of
mnmcasgpmﬁ’%#ﬂ% Bconpound, the a-diacyl conpound and the

primary amine are separate and independent elenents.

[0072] Thudn ai sacdnti eleseiptimd tha -a-z&g?ly’:hinmcﬁﬁp&ﬁm@ru Bél débesetiiaR lah Qlhcylimine
be further described

compohxlﬂ?%r@a&? XIL Comagq%lg%gtrap d%:y cfoqpﬁléndawxg? %B?Par?f G’ﬁlﬂ’ﬁu ithin this second o-

acylimgie eqmrppumﬂemcmﬁmeni, zh;emethm sﬁnhbsishﬂ‘ thé Io&@?l}fmﬂﬁ:c&ﬁp&hﬁ BB ta-diacyl
exa es

AR
compofiit 2 rgjl £ plibe oarlrnﬁrcl)eu S selifoep 884 Wéepgnifeg ARG TBbmoti decond o
acyhmplp mmppurdf de(scrmtlamt the @z—@yﬂlrﬁmd Icamycbund Ctmi) e NfilrtMér tddsdRibed using any

nd .an or ganyl
BTt SIS, EOR PN AR B e
describggl thhrem pAs nmn-jnrrmmgn@(ampkaaﬁht si-aaglirife <Hinou@t Qu ba ek g-acylimine

compollR BbaR e bE oot IRl e o e o T N,
group zmd anM#gang} 2rop; aaelmatva]y, S(ﬁitetcung)ﬁ‘(’pbzamlcﬂgzogib@m wiB8l pAmary amine

| salt .co Xin roup
comprighlh QLR el PP el PRy B 5T BTG cafactng h adiacy
compoglddwlﬁcy |pr1m@nymumsdcomm1b1ng ap-NHp gtousd ﬁEtaD@Rpibh@]eﬁﬂg atbup, and a

hnlﬂng%g?ﬁl%ﬂglﬂ%gﬂ%ﬁgg? gogrrp? ine it onﬁgﬁ“ n?,a,lfﬁmétlhvréleyt tontacting an

a-diacyhcatinpeyd with ppomacy avmlteh:omppslnng W rgtd’i@ 2MOar? B4y D &1%813 donsisting
2 onp
o iner e B P vy EPFBEH ol PRl ol o 3 iy amine
a- di acyl conpound with a primary am ne consisting of
~an -NH2 group and an organyl group; alternatively,
contacting an a-diacyl conmpound with a primry am nes
consisting of an -NH2 group, a netal salt conpl exing
group, and a linking group linking the netal salt
conpl exing group to the -NH2 group; alternatively,




contacting an a-diacyl conpound with a primary am ne

consisting of an -NH2 group and an organyl group
w@ongioswsng of inert functional groups; or PCT/US2006/028068

alternatively, contacting aRda diacyl compound with a

r.Lmar mne c sh ting of an -NH2 group and a
ComPHYAE Bt 2 °‘§’r"6‘36 y%‘f?éargﬂa%‘g}’lpr Hiermativelynseniing an o-disyl compound

with 4 plnll’mhg ﬁmdﬁS:Gﬂishdﬁﬁgl ofig NG, aFotp GRIRY &%ﬁﬂy@ Qroﬁlg aﬁt@x‘ﬁatlvelﬁl contacting an
ound el enent describ herein and

a'dlacﬁﬁl CWBP%‘HM e® BIEAR IS cquting 198 g nilHe igFPup{ OR8] silhcqmplexing
groupt idr edhrdc&@cg‘rd)@t linkihg thdW@etat AR ¥bhpbN8s SOHPRAMIEL SNIEAR ! c alteénatlvely,

| imne conmpound product pro

i %es rib S an a-a
contagfie ARy ?Cgﬁ%cg@c’ﬁ%d H@g& PTIHEY apdtecionsisting of am -N: gravt 4ndran organyl
groupthesdidting eflines lfLﬁﬁtlorﬁﬂg‘ro?@&%lt@ﬁﬂﬁ&l}pﬁmﬁﬁﬁné){up& AR %oﬁﬁound with a

descri bed her In a fourth description,

primaly SRR SO HIECS ‘?}’@ﬁ‘néé hyfsassrtybergumsTheatdcnmanpyompound can
be fursier d&stiiticd usiHg |aﬁ'}d tsnMiRfioh 0f the bl Bacht colng) ent described herein and
enmbodi nent s, a-acyl i mne conmpound can hav

the priggary grpine e@ﬁ“&? SETGE PeFiB- 27b: al ternati vel y,
Structure 2b or Structure 28b; alternatively,

[0073Pt r ulilta.lﬂﬁd?dascnpﬁbrf Wied &8y lifkhe Bhipbelddc8n BO deselibddClsUhu-acylimine
ucture 30b, or Structure 31b; alternatively,

tr
comp&Rf et adio R By ieeth s dosHbeiFh A papeieyfurther described using

any erfSfadingentsrof thélprocSised s ldedclbdiherei, Xt ures of Structure 9b
and Structure 10b, Structure 33b, Structure 34b, or

xture trutur 35b nd Structure 36b;
[0074L, { efllryjlnafQf ?l{lit&l IP’Erc'%E (Osacy e ceppornd ja8 Bepgescribed as having any

structiBt rag Gﬂldlkratbd%igﬁbrabﬁt f. ulCthkroﬁlegﬂmoldiﬁtehtégﬁiér@a@ﬁﬁm}eoé’ompound can have
ture al t ve tructure
Smcr@% r1§§ %r e 27 b Iﬂrﬁe g?’r%’l’ﬁ %ﬁﬁtsgu"ti‘rﬁ 3% -affeptivgiyn@iructure 3b,
Structgre Ap.tndtuca¥d, BaveurSLoh Sinsiere 385, br Sahiétgrersab: L)élt@hﬁmvely, Structure 6b
ugt ur ternati tructure 29 Structure
or sl S G S SR, S h s ot fognd Bsicnre 106
Structigk B@T r$a‘t1¢tme|39b, oStnnxmtem beStadhre S dﬂlﬁtS‘ﬂ{l@cul%‘B*@b  @Mernatively, Structure
r e 35 a d St r t ure
1o, SRR, Seyelht S Seferie STppSuere, i, 5 Seagine gt or altemativly
Structi@e i Umruﬂnactaemb oin eahetr embadiinvied, Yhe oz-s?dyhﬁhﬁ{e WbRpuAl cad Fhve Structure
emhodi fren l i conpound can
27b; %tgrtnatgé f l?&u&tPIGe %é}g a‘itergfitlvgfyn gfr}.lvérle b Ett‘ﬁ?r g) 19b: -Structure 31b;
alternagively rStrattimecd2y; alStratiedly Seruditde 33§t3t1tﬂ16ﬁ1w ﬁlb,lgﬂmxﬁifes of Structure 35b

er nat g tur
and Sé]‘ct&gér:%a ’j ve’I%Qf1V ek rsgré‘ e 7%0%%” L?g ute ‘?’fB‘Ie gfb; or alternatively,
Structuys¢ B¥Fur ds yef oﬁter eobodime? bthe anddylbhing Qi)ﬂ]b&una3&n have Structure 14b;

alterna él)?r §9ﬁdt&é§ 6%% S&l{e ailvel%asm%lfra {éf)Ct ﬁﬂ% 25b 7?46“ Jipycture  18b;

cture or a
altemanmﬁ@mq@@ﬂwmmm@@slseﬁc&ﬁe 80b m-ucﬁﬁabzle & mlxﬁi%@fw BRucture 22b

and Stﬁlct%?e?/\lbéﬂn ?Qxﬁ%ﬁ)\@ éﬁ'g%ﬁ?ﬁb cﬁmﬁfgb 181%%4 b lgl)r gitgmaﬁvely,

Structupg ¥R15R Structure I'b Structure 2b Structure 3b
Structure 4b 0 R19 *1R1 0 R13 R32 Rai-N R14 Rat-N



R11 R17 Rat-N R17 R18 8 R31 R34 R 12 R15 R16 R16 R15
R33 Structure 5b Structure 6b Structure 7b O R32 R
WOR200788393t N Roo 36 O Roo R42 N\ R42 Rat-N 0 PGI/US208&028068

R38 31 R43 R43 R R Rai

Table Bat ExddmpleaAcylimiBdonl¥ouddel R54 R51 R56 R51 R56

R372R39 R41 R39

10b 0 R52 0 R52

R41 Structure
R52 _R54

\ /]

R53 R56 R53R57 R53-R60_ R53 R55 RS5 R55 R5Q Structure

1 1b Structure 12boStructufe 13b @L Q-L|QQL NN
R13 oN 0 R1B \ R14 NORI3 O RL1 (CH Rl4 Rl O Ro 18 R
Am R' R124 RL1IRRI™ k12 R § rg 14 b RN R14
RSt g€t URe 15b Qupubting 16b Struciwe T7b WO .o )
200%{ 013931] PCT/ UsSg006/ 028068 3 R14 Rz RS
Structure 1b Structure 2b Structure 3b Structure 4b
o - R19 R20 0
13
RaPN\ R4 N R R13 Ra1/N\ R
R R RTINS R
A R18 R R18 R31 R%
R15 R'6 Ri6 R R33
Structure 5b Structure 6b Structure 7b
Ra‘!
R40 / R40
Q R42 N\ R42
R43 R43
R31 R31
R37 R R Rl R
Structure 8b Strqcture 9 Structure 10b
o R52
R55
Structure 12b Structure 13b
ot a— ot
Q—L N N N
[ 13 13
N oo )\ R o\ e o \ R
o R2 R14 R15 R14
R"1——(CHa}, Rt R 16
R1 R12 R14 R12 R15
Structure 14 b Structure 15b Structure 16b Structure 17b




Table 4 -

R1I9 N \ R13

WRIB7RIB3IR11 R R31 R15 R16 R16 R15 R33 Struct up€T/L81906/028068

Structure 19b
—  N-RA0 R36..R42

N R20 R14 R13 O R32

Structure 20b30Q |
R31 \ R40 O R31

Exanpl e a- Acylimne Conpounds Q Q-L NQL

O R17 R1 R17 18 R34

L-QN OR32 QL NO

R35_R38 31 RA3 R39 \

L Structire-23b

[al N_R52
‘(

TableMZExaRlprEgaﬁnMonm&nd§43 Structure 21b Structure 22b

NR52 N RS2 RS54 Rya O

\' Q4L
R57

O/ R54 R51 R56 R51 /| R56 R51
RGO R53 R55
25h Sty Ut ur e26b

{ructure

R55 R56—1R5Qe
[ Rall O

R17

R'IG R15
Structure 19b

R58 R533_356 R53
24b Structure
Ral2 Ral ngm

13 Rl R413 R11°

R31 R34
R33

Structure 20b

Structure 24b Structure 25b Structure26b
Ra11 Ra11 Ra11
a12 a12 a12
R13
15
Rat3 Ra1ﬁ ﬁéﬂ Rats RM ;/& ~R
Ra15 a15 Ra15
Ra14 Ra14 Ra14
Structure 27b Structure 28b Structure 29b




Ral4 Ral4 R12 R al4 R Structure 27b Structure 28b
Structure 29b WD 2007/ 013931 PCT/ US2006/ 028068 31
waawie1393t Exanpl e a- Acyl i m ne Conpounds Rall RIBURRD06/028068

Rail Oal2z ORI3 Rail ORal2 R13 R N 14 al2 R13 N R17
RN-_R17 R11 R17 RI11 R14 Ral3 Ral5 RI8 Ral3 R11 RI16
TableRLEBabE oBLE ikt RhdoRie R16 Ral5 RL6 R15 Rad4 R12 RL5

R 8214 Structure 30b Structure 3lh Structure 32 b

Ral2 | Rail Ral2 Rail Ral3 0 Ra 2 Rlall N R332 Roo

Ral3 N R32 Ral4 al5 R36 Ral3 R42 R31 \ N\ Ral4 Ral5 "

R31 R34 R35 R38 RRal4d Rafs R R43 %1 R33 R37 539 RA1R\" grzo
.St fuct ur eQ33b. St t uettur e/ 34k, St udt ur e |35b 13 Ra "
R 3 R R

Rall RY R RI7
” R Rat3 R1:5 F\I’-\:: . "
R 16 R 12 R® 15 15
Raté R'2 R Ra14 R R'® R Rats o RE R
Structure 30b Structure 31b Structure 32 b
Ra12 Ra11
Ral2 Ra11 Ra13 Ra2 Ra11
Q N o R¥
Ra13 N R32 Ra14 Ra15 Ra13 . R42
A R N
Rat4 Rats R Rat4 Rats R4
R31 R31
R33 Rl R
Structure 33b Structure 34b Structure 35b
Ra13
Ra12 Ra14
Ra12 Ra11
Ravt Rats 0 RS2
N R* Rai3 N\
o N i . R
0 Rat4 R319
R® R R56
R31
rle RY R53 RY5
Structure 36b Structure 37b
Ra12 Ra12 Ra“
Ra13 Ra13
Ra14 Ra14
R55 R R
Structure 38b Structure 39b
[0075] The a-acylimine compounds of Table 4 can be prepared utilizing various methods as

described herein. Depending upon the o-acylimine compound preparation method, the o-diacyl

compound and the primary amine can be separate and independent elements in the preparation of the




R54 Ral4 Ral5 R43 R51 R56 R31 39 R41 R53 R55
Structure 36b Structure 37b Ral2 Rall Ral2 Rail R52 R
wWORBERD7R39RA13 O 54 Ral3 O54 N A Rald RR51 R5PCRES2H06/028068
RaR15 51 R56 R58 / / R53 R37 R53 Rho R55 R55 R59
tructure Structure 39b [ 00751 The a-acylimn
o-acyy W&@H’Bgungf bﬂ"&‘lﬁfoée»& / obe-dised sameerngthiaying ﬁgcfvaf’r i-duTable 1),
the Rﬁ“Etoh el Sriatry S856d hAeg élﬁl&ﬁfe@ laldgREN ﬁhlﬂﬂg Eﬂ%%‘s th§L ferable 3) of the
yl i m ne conpound preparation met hod

prlma&s ﬁ%la REY B ETREC ph A rRe e alt emlﬁ@l%@sw B %hwmg Structures 1o-
22¢ (TAHEED) Qﬁ@%gﬁ‘mﬁ ARG Bavidk SHRGRY RRA RbarA8 a4 1nﬁ$]ﬁnéé@c elements of the
2007/013931 PCT/ US2006/ 028068 32 a-acylim ne
c-acyHgRRsFeiounEh of drble &; Thve tre s-agTlimaing) pereRqundopfy babiri4 can be further
descrﬂ)@d/ hsﬂ& Y COHRBiIMLRE ofthd R GE%Ml&yl]QompoﬁMa%% St turteﬁf"slf (Table 1) as

am rgnges havi ng Structures la-4 ['1 nkin
descr@?% J}ﬁfglnm@& s(of b B3ty pimines chavipg iStragtyres h-Ae ah deseritegd herein, the

hnkm'étg%iﬁ?)§ W61, PPabled) b {2 %nﬁﬁfyaémmc'@la%ng @H@ét@?é'SQ s B4sQHRA RerSin, and the

havi ng Structures | c- cgtpr primary
metalgit samplgxing grose Ry thayiag SEuciyres Be%?&r@ﬁlée ah gf iha dreiprerycrarine having

StrucRleImB & cHedhBgin. 8- acyl i m ne conpounds of Tabl e 4.
Thus, the a-acylim ne conpounds of Table 4 can be
further described using any conbination of the W of
MetalSalsacyl conpound having Structures 1-12 (Table 1) as
descri bed herein, the Ra"s of the primary am nes
[007dDavi MEe BhictdlCdalis, EBI-X A-AdlFed A€ StefnhiRe dhd %La%yllﬁmn& f‘& oz-dumme metal

Ki s 1L- él Tabl e rimary
comp Ié?r/]% c'ﬁ‘ﬁ Bestin faplélprs%ngaélya%f‘éa& raF")BdeWéWé rietal sl cahgomprise any metal

from Igﬁﬁlﬁé I\ﬂBﬂﬂﬁroﬁéhWIIE)éf ﬂﬁ: A8 URrsiBhSo By ipBigod® fablet MY &@8mchts. In some
Tabl primary am ne having_  Structure

cmbofpR58, (g S 56 ofe PEILHT N AP OTSHT B G07 EPg: THOpaF. ntlum,
chrongiéth! Sangdithedp, 1r@{m:loﬁal@dndk61 frandtivag glitud; J€ YhikttdB&h&@Eof. In other

| exes can he any salt conpri.sing
emb‘@ﬂ&? b ol 51 LIS e daP, eoalrriglshpper %%ulamsf mixtures
theredif_‘hlﬁmatlfzd’lﬁ NhgFBIURS t1)1’0?1/ /Bedbhl, F&%lx‘bﬂrés' thefeot; NBeleliR e iBh Ofbbalt, or
eriodic ta ement s

m1xtug=ﬁbt§3 tgnat]tVﬁlg Hskely P ’tumeaﬂﬁ IBlétuErefst %ﬁqe%nalternatlvely, chromium;
alternati ve D1 Blterhbdif 1i Leobalty almhuay, nitkeDbbMemb@Rtyabalium.

[0077] In some embodiments, the metal salt is dicoordinating; can complex with two complexing
atoms (e.g. the two imine nitrogen atoms of an o~diimine compound or the oxygen atom of the acyl
group and the nitrogen atom of the imine group of an a-acylimine compound). In other embodiments,
the metal salt can be tricoordinating; can complex with three complexing atoms (e.g. the two imine
nitrogen atoms and heteroatom of the metal salt complexing group of an o-diimine compound).
Typically, dicoordinating metal salts are utilized with bidentate o-diimine compounds and

tricoordinating metal salts are utilized with tridentate a~diimine compounds.

[0078] In some embodiments wherein the o-diimine compound portion of the o~diimine metal
complex is tridentate (e.g. the o~diimine compound portion of the c-diimine metal complex comprises
an o-diimine group and a metal salt complexing group), the metal salt can comprise chromium, iron,
cobalt, or mixtures thereof; alternatively, iron, cobalt, or mixtures thereof; alternatively, iron; or
alternatively, cobalt. In some embodiments wherein the o-diimine compound portion of the o~diimine

metal complex is bidentate (e.g. the o~diimine compound portion of the o-diimine metal complex



chrom um nmanganese, iron, cobalt, nickel, palladium
pl ati num or m xtures thereof. In other enbodinents,
wo b@7oe9al salt can conprise chrom um iron, CPOHIUS2006/028068

nlckel palladlun1 or n1xtu?%s t her eof ;
ron, r.mxtures

t. h
compnﬁwee Fe o? flo e{% epary (8)3 P Y0 CP’?%IH Ted] éﬁ? COH}B(}) eXINg{elqup) &g metal salt can

comprideauickelf palladituey daradiktuel thereof; ake@hativelR | ickel, biBlte@EtivelyS bl a88im.
thereof; alternatively, chrom um alternatlvely,

ro rya veI obalt; alternativel ni ckel ; or
R Tt R R G TN B e R M
be a hiahide, nabadylammetqnste ohnmmeﬁpmabxlm niteRN sutREPhIR%phstd Br &M/@rate In
two Lm ne nlt%g%en ato

some &ﬁb‘%ﬁnen sn&e ﬁ?l?fé g%ﬁ]&ﬁ%eoor 8Fetcenﬁ‘@ g}(%té)ﬁl B]haltdﬁ &an be fluorine,

chlorlm yromige, ompma,ndf tdmsbimitibi gereoft ﬂfﬁﬁaﬁveﬂﬁ €chid¥inBe bidk@EP iodine, or
e CO oun

nbodi t
combl{uhtmns tl}eéﬁo?gaé{efna é\g fIF‘? C%fg)fna tys th%é}m%ea% zltlgeﬁ%pge)ly, iodine. In
carboxplatd) atetuneie, zﬂhﬁt]Iﬂe&X Ipﬁ@loﬁfﬂ@ BBbdEméhts, iiR:atboRy1h8] dBtonate, alkoxide, or

en_a rm and roatom of t metal salt
phenoglde ca}n 8, an csrPo ﬁﬁea aggtonate, ng}g%p oxide; or alternatively, any
C, to cr y palbﬁdylate, ac[étoﬁﬁt@,l‘adioﬁﬁé | A @hedkidt. Baboing eﬁb&ilﬂﬂéﬂti eBflion, X, can be

ne _co

te a-
a GG caoccejtr0 PRy VR %IIB §%H°s°n‘§%‘)éylﬁltﬁ ﬁeE@HV‘?\}\X {2HC1 to Cyo alkoxide; or
alternaltlwljd,enfjatqua plieoxddae It oo dinBlsdimédX) & adidh XOB® be acetylacetonate;

d d f
s S o0l B BRI P2 0,

a- d||n1ne conpound portion of the a-diimne netal
[0080]c o ny$keaxralto ipr iusbsr, paof aaiods, Mriinechy tatihe &t namb&t@hesaild charges

on the &hﬂmlﬁ r%ngﬁ%Hpgqgalﬁﬁxle og%%t?olnﬁfa)& cﬁ‘ I1\/2 :]?)tswgggrafrodlments, pisl,2,0r3,

and the|totelr menliey of prgdivonbargbal X, is oxuds by SIRATLAS of M. In ofher
embodﬁllletn%r{lll@ dt’%gl.lﬁ{be bf dns Z?Rr ;ﬁ% {IY Xxehy' cobalt. In

e conpound
ortlon of the a- d||n1ne nmetal conplex is bidentate
[0081]( e. dn embpsligentf, trwpcvrém@tmpmmdalpsman be thrahiuti) ehlddide r‘ﬂhﬁﬁmum(III)
chloridd® Elﬂ'l)mﬁlg‘fmj ?ﬁio %Qrgy %ﬁgg glu ang 2006/ ?&)8 g’fﬂ“ﬁﬁl% célromlum(III)

COﬁpTISGS an a iimne
bromidgpghsemigm(H) @@d@lcémrrmgn@t{)omm)ige, dhlmnmtn(talac&abtcm@ﬂum (II) acetate,

th
chromlﬁﬂ H %%ﬁlé&gtﬁlll‘a% ﬁtllrgﬁn{nﬂ 12 a (r%)?anrﬁ]g ul:)ﬁ%is}nunbgﬁ)el‘gﬁ?t&rﬂnomlum(ﬂn

nitrate [wﬂ@] chhm;ieaﬁpr@(HI))@hlcmfde,t h@l(H}éﬂaanEahrbn(ﬁanﬂlhmda,niyon (I) bromide,

lron(mﬁ mr%tdel Ho 0X ﬁggt) 21% tlgﬁlg% hﬁo&’{]ﬁ}( SY5dE - %‘E‘h e(g@x fgpigte, iron(ID)

acetyla?ﬁtqqaﬁt EOH(HD|aﬁ%ylecetOpﬁg,slpmﬂDeZ-etbylh@(hm&teatrm an rmﬂﬁe;rmm(lll) nitrate,
bal 0 eto

coba t(ﬁﬁaﬂﬂﬁbdgg F‘(%é}rt] ﬁﬂcﬁﬂla h%l'balgm 'ct:"lg% (ﬁaf?@r : {rl]LéorfEi & ﬁll? bromlde

cobalt(U hypmide, cofal tﬂB loé)lﬂe,c@bbﬁt(ﬁ@t lerfS chlehtdbf acetate, cobalt (I acetate

cobalt(Hj ta@étﬂ@éeto‘{l%leycob%ﬂdlﬁrﬂ)& (rylai%t%mtge (iblaf?&t[:) éetﬁacetonate cobalt(I) 2-

onbi nhat i ons t her eof t er nat
ethylheé@“?@?ﬁ‘@b‘ﬂ\/@ Wﬂa@ﬁ mhawéﬂ) wiratg Vlaeadnam (IH)sb}anderzhnﬂxhum K1) chloride,

Vanaduﬁlggbo&ﬁﬂnﬁfeetetrﬁﬁ%to% Com lle‘ownqglu{ﬂogﬁF 08 %(ﬁ kme%(nga%ese(g} acetate,

di ments, the carboxy ace

mangansseéihy areeaceipnatbe mangan@E Do bopode ammmdse(me chixgit,0 mn@nese(m
ﬂuondeaHéﬁ’g&hS&%(IHPﬁuoPﬁg A% ﬁlhlgg%nesggl) %qﬁc%r ﬁ/eeén%odlﬁlg 8.t i tncocfrﬁmatmg

C10 carboxyl ate, acetonat
metal salp g borplgemivEDschlaride, empronm() cbkmddwhmmlm(m @c€diS, chromium

() ac@ﬁ@tc@flﬂ{lﬁnﬂﬂi Jc@t&ﬂ@é’c&n\éfel %féﬂ) Q&oﬁd% E&nQIl{j achf%%cyié/ 1ron&I) acetate, iron

al ternatively, oxl de;

(D) acetgts, gopEh PQF@fl%ﬁetoaatﬁern@m@y]@P@wtq chialt(Ih cldoies cobalt(IIl) chloride,
enbodi ments, the anion X, can be acetyl acetonate;

.......... aLLernativer, acetate; alternatively,
2- et hyl hexanoate; or alternatively, triflate. [0080]
Cenerally, the nunber, p, of anions, X, is such that
the total nunmber of negative charges on the total
nunber of X anions equals the oxidation state of M In
sone enbodlnents P is 1, 2, or 3, and t he total

. N a



enbodi nents, the total nunber of anions, p, is 2; or
alternatively, 3. [0081] In enbodi nents,

wao pdocoo9di nati ng nmetal salts can be chron1un(|P¢TnB2mmm2&ms
chloride, chroniun(lIl) chPbride, chroniun(ll)

L de. iun( 1 D) f h I
o E s R N L
tricooodiniating umregdl Ish} niceulissle canCliiH Qﬁbrﬂlﬁlﬁlm)) chiéiRie a&lﬁ@mﬁﬂl{maé‘éﬂllacetomte

cet chr ace ylaceto nat e
ron@y it PR ZeeRgmekaneal, SeRibritn (PP Filpridee cobalt(TD)
acetyledfﬁtcﬁlﬁ’leu 1 bihky emeldInﬁeﬁfseﬂle Mc@ﬁlﬁlnbﬁlngcﬁiletﬁ‘lr dafl@an bd &ﬁ‘&ln'ufnkll) chloride;

(I uorid i ron(l uori de,
altem?tivlegr 8&8mna1é(% creérllfaf?’cpqa}e tstﬁfxtafély, pr,oa&]@mh orqd@dql‘@@atlvely, iron(II)
acetylatetumble] dljernatebly €obalt{ID) Bhiblide; SCAkRbBvely, E(Qﬁltg? béelylacetonate.
acetate, iron(ll) acetylacetonate i ron(
t hyl hexanoat e,

[0082 ::Ie]tt ¥1| a %E%?eg{s‘( (?1f (? ?ﬁ%{% g}F@?salté qu(lqkpb( }:qﬂlcg}dp,décke?(ﬂ) fluoride,

nlckelc @albtdrhitid,) nickdi@n i ﬂ&de Cﬁhblaél(lll()l Ac)atafel Liﬁéldelléller)l ae&ﬁadet&l&tlel hickel(1D)

v S A S ABR) bR (R poBMID oy lladomp

chloride; e)hlﬂietdﬁun(ﬁy) Biadride( pdllbdiv@HY Bognide, AR bdide, palladium(I) acetate,
benzoylacetonate

palladéuggg?lﬁfehﬁice g%t?,y?ra@g?%wé(i[é nitgats 5 1 69119 e@bodlments the dicoordinating

metale!;aﬂ‘ty lche Xt&n Gﬁ&k&l(II)C ohiatide, (AibRel(LIy | icb@ta@etorﬁlﬁbbaﬁaﬂlﬁdﬁﬂiom chloride, or
chl or1 de, vanadi um

pa”adl g 8%ty1\’{‘a‘?{‘}1‘g% di Jﬁ(l‘lft{‘ eIppdgRee thetdi %)rlafﬁal salt can be
alternmntpj eixkel (VR IHdmdbl;'m}(tdrrlaltl)/ely,GﬂdeEII) IRFBIOETES, blidmALEY, g;saﬁadium(n)

[) t 1) b
entorfEROTRERE I r BT PO D SRl tEo 11 Tl uoti e
nanganese(lll) fluoride, or manganese(ll) iodide. In

a-Acdiprige MetabObmpleks, the tricoordinating netal salt can
be chrom um(11) chloride, chron1un(|||) chlorlde

[008312 m gme%Hi%%n%ac ea? E(fn’g) 1S igsr & mbgrgeﬁc !3#([? a%PrB:rqf a%veral descriptions.

Whilej the ng-pdylininghinetal demplr:x ah(cth)orﬁcmﬁ)atbe mdlbﬂéﬂ byl lebels such as first

t [ ) .Ac onat e, 1) ..
descnﬂ%gt s%cgl’éde{iésggédoln gébgfn%«z ?z%efs 9 got 1&81031‘:8 cflbg%x?iullqrII)reference to the
descrigtigh of thd e-acylimine metal complexes. - - - - WD 2007/ 013931
PCT/ US2006/ 028068 34 cobalt(ll) acetate cobalt (I11)
[0()84]‘3‘0etolﬂlt ﬁ%rﬁ?gesgxq}ﬁﬂ)ht %h%log: ag@ﬁlgfnﬁ L{?e%ﬁtc%ngtex can b o(fe%c,é@%c} as a complex
betweagiapt Ccaghiimine cderpeimdngnd 3 mmlosaatde Wluhrthm «mgyhmn)e metal complex
descrl}ﬁﬁﬁtaﬁée%ﬁe& A ?ecl Spcdlﬁco )JIllg‘mrﬁ:% 51' c%gq eg(r gxgﬂemsco qd hlls1 1)9 not the

acety acet ona I ron ace yI ac
tent. ¢ Rhe pricthed of prearing thy c-agdismips motd otr!raml@i is| indeperwlent of the method of

d adi t t r dirpat a
escrl‘t?ggr)om %ﬁc?ﬁlﬁmne B@cglr IEdé@?& F{}%F @?Iﬁ\r}% aacﬁ%lmtle 63 %{ c?rp}flex can be
describsd @f g|carples rba%en all erepyliatinevesinpounid md(a mytalcsaltmhe dexeylimine metal
complé?(I &aﬁrﬁ'&aﬁfe}ya%dy by béieddtih Ln )ozaf 7 mul@%gﬁ‘l}? a met'fll salt o>1/r any other

alternativel %J cobal t or a erna
method:dasefibegd P?r)fma as 9‘1*1@)@1@111@9’@@0111{(10@8 Hie nhatel eztbavel Bﬂpmatesand independent

lemerf. IR, @her@; L Ol d

eleme . A eI lﬁlggl%gall o?zﬂJlléC}ic ﬁﬂgfuﬁeﬂe&%ﬁéﬁds n)ﬁl ccinﬁlrlta)%bn of the

a-acyliprgng c@@powd@i@@}e(lq Qeycr@g(blneaqne andritheingtel selt glpment as described herein.
acetyl acetonate, nickel (I'l) benzoyl acetonate,

[0085]Ni C |Il€ b (skdohd %ieé%hpt)/dnh %Qf‘&?ﬁﬁme %eq:'h Q;lomHe!( )caﬁ T)é til:s@}ﬂ?e‘d as a product
uny | oride,

nitrate, pal

producBldp)r %&Y R}‘ﬁﬂ(epq §1es§1]1‘q§@, |hpr§@ ca]gpé)lq (gd:]r 1(1g the dyeaytiinthg metal complex and
can be RadhbradboiBEd dsing £ i

pal | adi unm(11) glacgl%3 Islgoz;lggﬁgn(g%éw%{eé%%?ﬁg&%? {ljﬁ?ﬁn)

nitrate. In sone enbodi nents, the dicoordinating

metal salt can be nickel (I1) chloride, nickel(Il)

acetyl acetonate, palladiun(ll) chloride, or

pal | adium(l11) acetyl acetonate. In other enbodi nents,

t he di coordi nating netal salt can be alternatively,

nlckel(ll) chlorlde alternatively, ni ckel (11)




a -Acylimne Metal Conplexes [0083] The a-acylim ne
metal conpl exes can be described using any one of
w@ewensddddescri ptions. Wile the a-acylim ne PEL/EE2006/028068
conpl ex descriptions may be ?'ndr cated by | abels such
econd scr e%t' on, etc., these

rS escr
[0086? bels® &5¢ %oﬁcrlt)thdg‘r @&D‘eac haf ?’Ft& §OZTPIEoB 666 st ndicated
in Talde$ciid @)trle@mbodmieﬁt@, theo-asYilin® nitdal ¥Bhplex EAMMYVEN®Rture 1d or Structure
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m ne | ex ears to
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e i mne neta ex I ndependen
o0, GhSRRLAL S A X IS el L SO g, 6 LCepenoent
suucmnptdextn Fihers emwhihlhﬁtti, hie ana@ilihdhRR] TBhAlkx CRMMLRX SE@ire 274;

lternPE, eScr | bedz S\i@? r{;p{ exS bet ween an a-acyl i m ne
a %bﬁla’mﬁ}dw%tﬁd § terpaty st tugturey 286y|5ffH?tW§ A4, gpr Structure 31d;
alterngtEpR] Sbucaan3he a}%’rﬁ@i&él@ dStﬁMtuﬁéXUdaSﬁ'ﬁdﬂﬂe a4y, dr ﬁ'r%{'ilﬂemfr‘s?tructure 35d
dS%r%u%ga]ﬁﬂg t saltor any ot her met hod
¢ CHESLFi Heu eI Y |ﬁtfr+F‘Hl@ o dREetaR Poher alternatively,
Structoiet3d. dalytt @he e&fbb@rfrﬁﬁt@ t?aldzabﬁﬁlﬁrla&ﬂﬂﬁn&or%ﬁé;tfegﬁptﬁ$e Structure 14d;
met al conpl ex can be
altem%?é’glﬁg{r |§5@8tuﬁsﬁﬁé ét?n?fﬁﬁ]% P dPdt REuctie ad{d:i o dructure 184,
alternzﬁﬁﬂippStﬂdttﬁé ?@Bﬂerﬁ&%l ﬁﬁtdtul’bel[oglogtg@l’l?e b1 oPBl@hreSEH Structure 224
as, descr.i er n a seco
b T R AR SR A ——

Structale2dd.i bed as a product produced by any process
descri bed herein capable of producing the a-acylimne

cofptex—and—ecan—be—furtherdescri-bed using-any

et 1
netal CUITPTCTA aha

Tableénctﬁxehmtenztﬁssyhrﬁanmwmﬁ@&s@s descri bed herein. W
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[0087] The a-acylimine metal complexes of Table 5 can be prepared utilizing various methods as
described herein. Depending upon the o~acylimine metal complex preparation method, the o~diacyl
compound, the primary amine, the metal salt, and/or the a-acylimine compound can each be separate
and independent elements in the preparation of the a-acylimine metal complex. Therefore, the R*s of
o-diacyl compounds having Structures 1-12 (Table 1), the metal salts, the R™s of the primary amines
having Structures 1a-4a, the linking groups 1L-5L (Table 3) of the primary amine having Structure 5a,
and the metal salt complexing group R™s having Structures 1c-22c (Table 2) of the primary amine
having Structure Sa are separate and independent elements of the cracylimine metal complexes of
Table 5. Thus, the a-acylimine metal complexes of Table 5 can be further described using any
combination of the R”s of o~diacyl compounds having Structures 1-12 (Table 1) as described herein,
the metal salts as described herein, the R™s of the primary amines having Structures la-4a as
described herein, the linking groups 1L-5L (Table 3) of the primary amine having Structure 5a as
described herein, and the metal salt complexing group R®s having Structures 1¢-22¢ (Table 2) of the

primary amine having Structure 5a as described herein.
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Structure 39d [00871 The a-acylim ne nmetal conplexes
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[0090] In embodiments, the o~diimine metal complex can be described as a dicoordinate metal
salt complexed to a bidentate o~diimine compound. In some embodiments, the a-diimine metal
complex can be described as a tricoordinate metal salt complexed to a tridentate o-diimine compound.
It should be noted that while the later embodiment describes the o-diimine metal complex as a
tricoordinate metal salt complexed to a tridentate a-diimine compound, this description does not
necessarily imply that the three ligands of the tridentate a-diimine compound are complexed to the
metal salt. For example, in example 7 a tricoordinate metal salt is complexed to a tridentate a-diimine
compound wherein the metal salt complexing group is not complexed to the metal salt and can be

utilized within other aspects of the invention as described herein.

[0091] In a second description, the o~diimine metal complex can be described as a product
produced by any process described herein capable of producing the o-diimine metal complex and may

be further described using any embodiments of the processes described herein.

[0092] In a third description, the ordiimine metal complex can be described as having any

structure as indicated in Table 6. In embodiments, the o-diimine metal complex can have Structure
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(Tabl?_-eg) %él%_%})rrf@% %mgggévm% Satr]ﬁ%ture 5a, and the metal salt complexing group R™s having
Structures 1c-22¢ (Table 2) of the primary amine having Structure 5a are separate and independent
elements of the o-diimine metal complexes of Table 6. Thus, the a-diimine metal complexes of Table
6 can be further described using any combination of the R*s of a-diacyl compound having Structures
1-12 (Table 1) as described herein, the metal salts as described herein, the R™s of the primary amines
having Structures 1a-4a as described herein, the linking groups 1L-5L (Table 3) of the primary amine
having Structure 5a as described herein, and the metal salt complexing group R™s having Structures
lc-22¢ (Table 2) of the primary amine having Structure 5a as described herein.

[0096] One skilled in the art will recognize that o-diimine metal complex Structures 14e though
39e formally show a monomeric form of a tricoordinate metal salt complexed to a tridentate o-diimine
compound. However, it should be noted that these structures do not necessarily imply that dimeric
forms of Structures having bridging X, groups are not formed. Additionally, it should also be noted
that while o~diimine metal complex Structures 14e though 39e, and other Structures disclosed herein,
indicate that the two imine nitrogen and the metal salt complexing group form a dative bond with the
metal atom, these structures do not necessarily imply that the three ligands of the tridentate o-diimine
compound are complexed to the metal salt. For example, in example 7 a tricoordinate metal salt is
complexed to a tridentate o-diimine compound to form an a-diimine metal complex isolated in a
dimeric form and the metal salt complexing group is not complexed to the metal salt. The examples
further illustrate that this o~diimine metal complex of example 7 can be utilized within other aspects
of the invention as described herein. Provided the teachings of the present disclosure, the skilled
artisan may also recognize that the o~diimine metal complex Structures herein do not show the
presence of any complexing solvent molecules and may appreciate that depending upon the solvent(s)
used in the preparation of a-diimine metal complex Structures le though 39e, and other Structures
disclosed herein, the o~diimine metal complexes can be isolated in forms having complexed solvent

atoms, (e.g. THF, acetonitrile).
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[0098] In a first description, the o-diimine compound can be minimally described as a compound
comprising an o~diimine group. In embodiments, the c-diimine compound can be described as a
compound comprising 1) an c~diimine group and 2) two o~diimine nitrogen groups. In this first -
diimine compound description, the a-acylimine group can be further described as being derived from
an ordiacyl compound. Thus, alternatively, the c-acylimine compound can be described as compound
comprising 1) an o-diimine group derived from an o-diacyl compound and 2) two o~diimine nitrogen
groups; or alternatively, as compound consisting of 1) an a-diimine group derived from an a-diacyl
compound and 2) two o~diimine nitrogen group. In the first a~diimine compound description, the o-
diacyl compound, and each of the two a-diimine nitrogen groups are separate and independent
elements of the o-diimine compound description. Thus, within the first o~diimine compound
description, the o~diimine compound can have any combination of the a-diacyl compound as

described herein and the o-diimine nitrogen groups as described herein.

[0100] In the first a-diimine compound description, the o-diacyl compound from which the o-
diimine compound is derived can be any o-diacyl compound described herein. In embodiments, the
two a-diimine nitrogen groups can each independently comprise an organyl group; alternatively,
comprise a metal salt complexing group; alternatively, comprise a metal salt complexing group and a
linking group linking the metal salt complexing group to the o~diimine nitrogen group nitrogen atom;
alternatively, comprise an organyl group consisting of inert functional groups; alternatively, comprise
a hydrocarbyl group; alternatively, consist of an organyl group; alternatively, consist of a metal salt
complexing group and a linking group linking the metal salt complexing group to the o-diimine
nitrogen group nitrogen atom; alternatively, consist of an organyl group consisting of inert functional

groups; or alternatively, consist of a hydrocarbyl group.

[0101] In some embodiments, the two o-diimine nitrogen groups can be the same. In other
embodiments, the two a-diimine nitrogen groups can be different. In particular embodiments, the two
a-diimine nitrogen groups comprise two different organyl groups; alternatively, comprise two
different organyl groups consisting of inert functional groups; alternatively, comprise two different
hydrocarbyl groups; alternatively, consist of two different organyl groups; alternatively, consist of
two different organyl groups consisting of inert functional groups; or alternatively, consist of two

different hydrocarbyl groups. In some other particular embodiments, the first a-diimine nitrogen
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PCT/ US2006/ 028068 45 a -Dii m ne Conpounds [0097] The
a-di i mne conmpounds can be described using any one of
several descriptions. Wiile these descriptions may be
i ndi cated by | abels such first description, second
description, etc., these

orgamffogqgu%, r
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| abel s do not indicate a preference towards a
particul ar description of the cY diimne conpounds.

WO 0@98)39Bn a first description, the a-diimne POIPs20E028068
can be minimally described 4% a compound conpri sing

ou I n.enbodi nents, the a-diimne
des“%’%"‘? oﬁfﬁ“ "c“glh %’é’ §°§8 A e eompound ieseiptien, dhesfiiming gompound can
have any aefdblh?mOﬂl @f glicotHdiaay]l CbodpolindOasadetdribBd Rerefdi dniQFE brimary amines as
d%m?)gH s In this first a- diimne conpound description,
R 3cylln1ne group can be further described as
bei ng derived from an a-diacyl compound. Thus,
[01044] t eiimﬁielsvmny o-difn@ine %n@pbythd Hksﬂﬁ‘ptfbﬁmh@ l&kﬂac@ﬁ@o@ﬁound can be any o~
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ti,on npound, and_each of t he

compPFRSL b Blotii R ehTR 3 GHEGY LSO Sy e ovo primary amines
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group glpcbgﬁytal gql’mgpppbgmggdupn gltendativel@rthe ﬁmnpxﬁma‘rp ainedoRipHiSes an -NH,
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compl@qlwgup;amﬂ bénlﬂmglsaﬂhnlﬂlhmthehﬂml salemﬁqﬂhxﬁ@rgrwp tohBe INID group;
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e I TR e p——
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t I fferen
compIOeGh A S Dol SD 130t M8 i s Silex B R i 6 QN oo o
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se D
condBrB Akihy Sl GPRENIE lup S Rp sl St HRMbuzpd o tinking group
lmkﬂgdhyaﬁﬂﬁﬂgﬂm@&gﬂuumsmﬁoﬂngNHfgnmmrt functional groups;
or alternatively, consist of two different
hydr ocar byl groups. In sone other particul ar
enbodi nents, the first a diimne nitrogen WO
2007/ 013931 PCT/ US2006/ 028068 46 group conprises an
organyl group consisting of inert functional groups
and the second a diimne nitrogen group conprises a
nmetal salt conplexing group; alternatively, the first
a-diimne nitrogen group conprises an organyl group
consi sting of inert functional groups and the second
a-diimne nitrogen group conprises a netal salt
conpl exi ng group and a |inking group Iinking the netal




conpl exi ng group to second cx diimne nitrogen group
nitrogen atonm alternatively, the first a-diimne
WORE07/OHB1 gr oup conpri ses a h%/dr ocar byl group BETUS1966/028068

second cY diinmine nitrogen gfoup conprises a nmetal
alternatively, the first cY

alt _conpl.exi ng..grqup; .. :
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up consi sting of inert
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from Byprirey aive hgwigird REOMB SInt digr 8mBbdiRMAE RAT OB Stures 1£-13f can have

nitro aat t he rganyl group, netal salt
Structig g 2B R O RBEIBIEs [-hiGHy Ve SUBotts 8y Vet @it pmbodiments, wherein
R" and GRS io$ Sirdgued 11 13€in hdveBEhéteRaly A8 Gubsure 2% . RYSEORRS, Bilicture 1¢

rou of .the i mary am ne becones an a-diinm ne
Emds%#%?%%% 68&%ﬁﬁa£m$ﬁﬁé?‘ he a-diinine nitrogen groups
can have the sanme enbodi nents as the organyl group
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Structiver 24fn Stritterce3tdy o Sthemer ganyiiteGael;, SRictke 198ldk Structure 32£

eS8 SELAE TRl B S S I 90 2 st

Structiny G cantistireg oDStpstved 33fhad Srice 368 HHtBasiveRDOGidRE D4f, Structure

[ her ei e generally applicable to. the
254 8 esc?izgﬁi%gﬁce%?e %}ﬁzsrh&w%’ceyﬁf rn%mrfg’ﬁep nd Hfertiyghy Structure 24f or
Structyye 8¥4. do otheaembddindnisnitic pEigHivLgnpotitkiscah eveStuahure 5@ diternatively,

s SO A0 4RGPS TPt IED PO SL e o

alternagivélya Sfruce n20f, SOUGEE 21, ar seixand o Sufubtpfel 02 ahd)Structure 23f:

- di 1dn C nd c be.descri.bed as an. a dii m ne
e NG EIPONIGY 3, BESERTEE RS St SuChph e 1o s
other ggtodingenkts, fhei ardiiyina wdbmpsmd M hevet $theturd 271 bRdHhaAiKelXStructure 28f;

i i i pt.,on a rs to.imply a .
altemagg%%} S?xlﬁgtﬁ%;ﬂgg :ﬂ:ﬂ%tﬁ%%@% r?g g{a%cgarggﬁt?%éeﬁagvelﬁgt?%w‘e 3t2ifﬁ a:]itematlvely,
Structijre; 3o Strydivge BAE enmixpresaofth truciure3 fanp Sutdure BBE amehitBely0Structure

%gﬁg' 26 L m.ne . ¢ ound is. i ndependent of

3ﬂ;&$ﬁe é%ggﬁp(%g§3%#mﬁ#gngpgg?EF%@Hﬁgﬁél conpl ex. Thus,
while the a diimne conpound can be descri bed as an
a-di i m ne conmpound product of contacting an a-di acyl
compound with two primary am nes, the a-diimne
conpound can be prepared by using any nethod
descri bed herein. In the second a-diimne conmpound
description the a-diacyl conpound and each of the two
primary am nes are separate and i ndependent el enments
of the cY diimne conpound WO 2007/ 013931
PCT/ US2006/ 028068 47 description. Thus, within the
second a-diimne conpound description, the a-diimne
conmpound can have any conbination of the o diacyl
conpound as descri bed herein and two prinmary am nes as
descri bed herein.



[ 0104]
the a-di acyl

wale®eoidved herein.
are the sane. In sone

conpound can be

enmbodf
lLn enbho

nt-

I n an aspect,

any a- diacyl co
ments, the two p

diments_ at

In the second a-diimne conpound descri ption,

npound

the two pri meP@I/EEINEE28068

rimry

| east one of

Tabld NeERmipPd-Piimd ¥ avHoaSi sts of an -NH2 group and a
- —hydrocarb

r-hyv|
VA

aroun or consists
- ARl L

of _an -NH2 grou

and an

or ganyl groy
I n pargdai-cul g
a prqduct of
: dier ent th
RYT antl ar
an -INH2 gr ol
. R .
inert functi

Sturgddbup gnd a Sthysthra2far by

p consi stigatg of |
r enbodi gent s,
react,i ng\
e tRib
orggﬂ
p and a
onal gr%

any
alte

or
ups;

LD

an—NHZ

£
I

i hesrat-t

nert func%&onw
e a-diimmne

acyl conmpoung
I ng
al ter ngfN¥eryy’ c
grougs _¢onsi st
rnativeﬁy, conpr
gr oWluctatet 3T nat

or-oanal

A an
U [¢8 0] ”Ir

Jr oups.

Ra1'

conpound i sy
with t

\
AN R?

DNPr i
ng of
si ng
vel VStructure 4f

alllaYald

S

12 R15

R13

R14

16

consisti g

uTryarrty Y

ooy

alternativelly, consisting offan -NH2 group apd an  Ra¥

organyl group consisting of ipert functional gr oups N’

or Alternativel Y .re€Qsi sting D %Q@I a R32
byl |group f In S “
wonpound i s'\a /praduct acyl R
7 W[ T R er et n R O

b L ar enbodi g C nd is g, R

p?ﬁ? of |reacting,a-gisacyl o K Yor

different pnimary amnes, wherein the Tirst primry

avfictiEe Sconpr i ses HrvetunH! gr oup andtaetuwr/§anyl | gr oultructure 8f

consisting of Tmentfunctiomal—groups and—the second

primary amne conprises an -NH2 group and a netal R&alt

conpl exi ng group

am ng’ cokfpri ses an -NH2 grgup rthd an or ganyl..s
cqnsisting oR* nernt fuqﬁti&nal grgeds and the @
RGT ne conpri €5 s N2 Yroup, @ neta

al ter m#ti Q&
-N

up- and a I
primary amn ne cony

al ternatiyge

Qp,

{ conpl exi ng groupyt hel-N
» first prirearg’'ani ne

gl

y, the
ydr oca
)ri ses

ly, the fifst p

pup,
conpr
p and the se
group and a

ri

i nki RT

i &&S a
cand

fﬂécrcure 11f

sal t conpleé;ng group; alterratively, t
primary amjneggonprises an -

group,_
conplte
an organ
groups an
-NH2 gro
I i nki ng

gr8lip consisting d .
kst he second primary am ne consi si& og®@an
pl exi ng grou

sal t conpgé%ﬂwgﬁﬁroup

S 7

? group, a nE
)king group I
6 the - NH2
| mer’y am ne consi

al salt con
nki ng the mnet

he fir
H2 group and‘

t al
group; &°
sts of an -
f inert §

a
a

st

R52

nd a

to the -NH2

primary am ne conststs of an

hy8r§car byl
consN§ts of

R upi—gnd 3
conpl exi ng d
PCTRUS2006/ @

@i mon

produced by

group, _or alterp

e

28068 RI8 [ 0106]

b
c

e co nd an
C (]
any process des

atively, the fif
- NH2 p and a
cond priNmary am
nmet aly sait rgonpl
i ﬁwrhg\ al
gr oupR? 2007/ 0
In a third descr

St

rib cayf

i
)

St
“F

ne N
\ R’

exj noN

?%1t\\
1393 R"
i ptiong®2 Rt
ag[otgﬁﬁue17f

3

R14

16

pr oduci ng
descri bed
descri bed
a-diimne
structure
a-dii mne

her ei n.

[ 0107]

I n enbodi nents,

the a-diimne conpounds and may be further
usi ng any enbodi nents of the processes
In a fourth description,
conpound can be described as having any a
as indicated in Table 7.
conmpound can have Structure |f;

t he

t he
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[0109;;: i’lﬁi{e%ljlliy? FSE% o@@n%a TRROU}S%B]_ gg‘ able |7 \coyld fog1prepemedriompeyp o-diacyl

compbmll ald bfo privdddy RdtheRdHiciRés s?&@te@%@ nﬁtaﬁeﬂ@én‘t‘ El@mgr%; Thus the Rs of o-
ructure 23f Structure 24 Q R54
diacy C"ﬁé’&“@ra@avm& Syt 1-1RE abiesh, fhsi‘ Feséthe Resmnamn% ?lamgs Structures

1a-4aRﬁthlﬂ@grR§>5 ég:f&ll (gﬁalflélﬂgtdﬂ Elﬁéapiigfa ﬁlﬁ@ﬂa@fn%asg@étur@i&- afd the ﬁnetal salt

comp 1ng2§1f§oup Iga $hayws %LW?SIQC(Z@@@E@ P4 the privfaryRemige mfmg Structure 5a
are sePahtd add independent elements of the o~diimine compounds of Table 7. Thus, the c-diimine
compounds of Table 7 can be further described using any combination of the R*s of o-diacyl
compounds having Structures 1-12 (Table 1) as described herein, the R™s of the primary amines
having Structures 1a-4a as described herein, the linking groups 1L-5L (Table 3) of the primary amine
having Structure 5a as described herein, and the metal salt complexing group R®s having Structures

lc-22¢ (Table 2) of the primary amine having Structure 5a as described herein.
GENERAL METAL COMPLEX AND INTERMEDIATE SYNTHESIS METHODS

[0110] An aspect of the invention relates to methods of preparing o~diimine metal complexes.
As described herein, production of particular o-diimine metal complexes can motivate selection of
particular starting materials, (e.g. a-diacyl compounds, primary amines, and metal salts),
intermediates (e.g. o~acylimine compounds and a-acylimine metal complexes), and o-diimine metal

complexes.

[0111] The methods for producing an c~diimine metal complex generally comprise forming at
least one imine bond in the presence of a metal salt, a metal complex, or combinations thereof and
recovering an o-diimine metal complex. In some embodiments, the method for producing an o~
diimine metal complex comprises forming at least one imine bond in the presence of a metal salt, -
acylimine metal complex, or combinations thereof and recovering an c~diimine metal complex. In
some embodiments, the method for producing an o~diimine metal complex comprises forming at least
one imine bond in the presence of a metal salt. In further embodiments, the method for producing an
o-diimine metal complex comprises forming at least one imine bond in the presence of an a-acylimine
metal complex. Within these methods, the metal salt or cracylimine metal complex, the q-diimine
metal complex formed, and the specific imine bond or imine bonds formed, are separate and
independent elements. Given the teachings provided, the skilled artisan can recognize which
combination of ingredients may lead to a desired a-diimine metal complex that includes the desired
elements. The combinations of compounds that can be used to produce a particular o-diimine metal

complex utilizing the synthesis methods are described herein.

[0112] The a-diacyl compounds, primary amines, and metal salts are separate and independent

elements in the preparation of the o-diimine metal complexes. Additionally, the intermediate o-



Ral4 Ral4 R12 Ral R Structure27f Structure 28f
Structure 29f WD 2007/013931 PCT/ US2006/ 028068 51
waawhie13p3t Exanpl e cY-Dii m ne Conpounds Ral2 RedT/US2006/028068
al2 QL LRRail QL Ral2 Ball NN RI3 Ral3\ NR
Ral3 9 R0 R13 R 14 R11 13 Ral3 R11 R Ral4
acyhrﬁ&i@‘“ﬁ?&‘&dwﬁo TREq §- R limipgirete] gemBlepesgearIbe separplg| apd Ragependent
elemeRﬂsS)f RS0 B Sretad ;&Mpr&ﬁdf&ﬁh %écglﬁggfﬂsr the to%ﬁlﬁmg’elﬁmetal complex
1

Prepagy lﬁé?e‘%%%%guﬁﬁgwg%maﬂm\ ofgbe gfieyl cpmpoyndmdesraied hRRIn, primary

amineRdasthibdd3erdhh, MetdRadid dBR1ibedBerdis -39 ImiRs %orﬁi?oiaﬂdﬁ?elélb%d herein, and
3 R R35 R31 R33 R37 R39 R41 Structure
“‘acygﬂ“r“ﬁ Rt omplexas; desribgd dergmrto praguoe Fbsl@swﬂl%dnmmmeﬂal complexes

ut11121ﬁ@thb herBa HiscRBeiDratatiba thethod3a Provid el iheNeaBie Rttt JRALR disclosure, a

sk1llec§e artisan should recognize how combinations of ingredients may be varied in order to produce a

desired metal complex including the desired elements and their variations.
Methods for Preparing o-Acylimine Compounds

[0113] The method of preparing an oracylimine compound comprises contacting an o~diacyl
compound and a primary amine. In some embodiments, the a-acylimine compound is recovered. In
other embodiments, the a~acylimine compound can be purified using methods known to those skilled
in the art, such as recrystallization. In yet other embodiments, the cracylimine compound is used as

is, e.g., as an unpurified reaction product.

[0114] Within the a-acylimine compound production method the primary amine and the o-diacyl
compound are separate and independent elements. Thus, oracylimine compound can be prepared
using any combination of the primary amine as described herein and the o~diacyl compound as
described herein. In some embodiments, the primary amine can be a mixture of similar primary
amines, e.g. a mixture of primary amines consisting of an -NH, group and hydrocarbyl group, a
mixture of primary amines consisting of an -NH, group and an organyl group consisting of inert
functional groups, or a mixture of primary amines comprising an -NH, group and a metal salt
complexing group. In additional embodiments, the a-diacyl compound can be a mixture of o-diacyl

compounds.

[0115] Solvents and catalysts that can be utilized within the a-acylimine compound synthesis
methods are described herein and are generally applicable to methods of producing o-acylimine
compounds. Production conditions such as reagent molar ratios, temperatures, pressure, and contact
times, among others, are also described herein and are generally applicable to methods of producing

o-acylimine compounds.
Methods for Preparing a-Acylimine Metal Complexes

[0116] Various synthesis paths can be employed to produce the a-acylimine metal complexes.
Described herein are several preparation methods that can be utilized. While the c-acylimine metal

complex preparation methods may be designated as “first method’, ‘second method’, etc . . ., these
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[01 19]Conpl!neatxs%§c2n’d n?et dod,a t_hg in‘ile[cﬂog%ornlggpglring gl? gg!:y?l)r(nelgé metal complex comprises
contacting an a-diacyl compound, a metal salt, and a primary amine. In some embodiments, an o-
acylimine metal complex is recovered. In other embodiments, the oacylimine metal complex can be
purified using methods know to those skilled in the art, such as recrystallization. In yet other

embodiments, the a-acylimine metal complex can be used as is.

[0120] In a third method, the method to produce an a-acylimine metal complex comprises a)
contacting an o-diacyl compound and a primary amine to form a mixture containing an c~acylimine
compound, and b) contacting a metal salt with the mixture containing the a-acylimine compound. In
some embodiments, an o~acylimine metal complex is recovered. In other embodiments, the o-
acylimine metal complex can be purified using methods known to those skilled in the art, such as

recrystallization. In yet other embodiments, the oracylimine metal complex is used as is.

[0121] Within the second and third c~acylimine metal complex production methods, the primary
amine, the o-diacyl compound, and the metal salt are separate and independent elements. Thus
utilizing the second and third a-acylimine metal complex production methods, the o-acylimine metal

complex can be prepared utilizing any combination of the primary amine as described herein, the o-
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°°n5153n%|P (%WHBG G CTEHY DB PUSEIRTETTE A riRericiipeioyd gouph gr @ mixture

of a—aé}ﬂinﬁﬁd’l&(ﬁnpb{ﬂrﬁls pﬁﬂﬁcé&ﬁbytbbhthdztﬁlg An \bd-dlzh:b/ﬂcoﬂ‘lp@ﬁﬂd Wi Qﬁmﬁﬁ% R primary
Sy heS|s thoqiag fﬂﬁscrlbed herei n an

amine PEREHE PRI GO FULDIE: G FoR o LB Hgeiodiments, he

prlma@anlnhémm 1ﬂE1ﬁe|aéynﬂ16§i$) b ¥e So-difthiael uetal QomPIeN dirdt bOR Smﬁtuférbf similar
ent nol ar .rati os, er at ures, pressure, and

primaf SEo g Fﬁﬂ’gmaﬁafﬂraa%ﬁ??&%ggo Wneof an N oynsed hylposrty! group,

a nnxﬁif&joﬂﬂrtmag;eﬁlﬁihad &ohs1§tﬂ@| dfeabNe, fgﬂ)u%)1 Ed B d%asfi gRIuBBeRdidtibg of inert

m ne net al npl exes, ods for Preparing
foncti g DT PR B ERES Si555 SYR e Al NEpr AR P @ metal salt

complpdhdigogan be enpl oyed to produce the a diimne netal
conpl exes by forn1ng at | east one imne bond in the

presence sal t limne me | ex,
o131 ©SERr e R e PPy SaBy HBHTHOPE (b B beyandpnd thir
oz—dunmetﬂ‘lﬂﬂ&ombhk podictior métholls aackibeWlabdve 1§18 tifRfSt Hraary Bfine than that
designated as 'first nethod', 'second nethod', etc.,
t hese designations do not inply any preferences for
particul ar nethod of preparing a-diimne netal
conpl exes.




[0124] In a first nethod, the nethod to produce an
a-diimne metal conplex, conprises a) contacting an
w@2@epliosi ne netal conplex and a primary am neP€DUSIN6V28068
a mxture, and b) recovering® the a-diimne netal
..._compl fromthe mxture. In sonme enbodi ments, the
wtilizgi G i el gy i sPraRound o ogeyiiting meibicumlvy Frstehwae in two

non-likfitated, if tHe pemaK a&rln&dmbd‘totﬂi’&iué’er d-acyBHER Bfpound or c-acylimine metal
ecrystal lization. yet ot her _enbodi nents, the

complex corprisas afrNka gEqup e@nﬂ qgangLgroypdhendthepripgary gmmF oagmted with the o-

acylindhé Bdnipoliiorf d-&c§limee @Hetamd'iﬁaléﬁoﬁid b@‘amﬁ{fe?éﬁt Brrnggz Gl omprising an
net ho the cx acylimne petal onpl ex and

NH, groppand angreansl &pw; gl paheRrinagy emnﬁ Heed dnprefiice aragylisping compound or
oz-acyﬂ'lhhhé rhé%a]t é’&nﬂléxr Sdmpeisédi dnMiNTe, gi'gﬁﬁ ahd GR rﬂ?éaﬁi‘l B{)ﬁig ld&{s dsﬂﬂg of inert

5 the a-diimne nmetal conplex can be prepa
functipp3 BTOEan g ﬁ@ﬁ DT PRt PR villaidy et ivengreqraound or ceacylimine

metal GRAPleR oM Bé%ﬁf?ﬁa‘r}bﬁlqmgﬁ E&thyRis A3 ChnP! Nﬁ%yu#baamdrhem@ﬁl salt %omplexmg

described here In_some particul ar enbodi nents,
group, Hﬂﬁﬁ?&kd&ﬁqﬂﬁéﬂ%ﬂé EEcp@izs thad theee arpeonalimisig examnles and can envision that

Wlﬂlltﬁ@ﬁ@%ﬂlﬁ%dﬁfenk%y o@EAtloR1 Jf Qhéﬂrﬁtoaﬂnrﬁaf?ﬂﬁ]ﬁ?és er]ges&]ﬂ%d herem can be

mary amne contacted with [T m ne
utlhzeémlﬂé‘i@t‘ﬁl‘lémai that diedie PImEY a%@ﬁﬁfeésffe)“ent For ex an‘pl e in
two non-limting exanples, the primry WO 2007/013931

[0132PCT/ 1S?2 @f6th QRBMEB the 5&’{1@@ D Prédbe GRMYiInSRe BRtat MHHIS! Mtbrises a)

a netal salt co exin roup and the a-acylimne
contacij;[]‘gg A o GopRud ‘gﬁ]ﬁ) g ag b pg:ﬁV@@gﬁ]@‘eeqlrdléﬁme metal salt. In

furtheﬁerﬁlﬁddhméﬂtﬁ me@ﬂﬁﬂhmﬂle@%dﬁﬁx% lﬁrﬁieﬁ st ﬁfeﬁﬂofl‘s td38mas those skilled
1? an a-acylinm ne group

ne CO oun C r.ses
in the &Ety §U\9E]&s fetcal 1ﬁat1é)nd IV%@{‘;} @11%@ mpial coqpplexpraduction method,
the o-8iiirthin® g&HpWHO Yl HEHAISIaE tafe%péi’ﬁte andWEERERHPMEmEO Uihus gﬁe o-diimine

r an consist of an _ -NH2 group an
metal (S BE SRR Pl TS CABEIon o s e GO o described
hereinCat tlmlﬁﬂﬁll SR a8 deRARIdereid eLRREd B8 t@cRitH dfThd fresent disclosure, the
ille o&ﬁ 1gnd net a é salt. wherein the a-acylimne
slllec, S50, TraMIE g7 oo Forshimatians e priivg cgrBRi ded med selt may be
variedfisi Gfieied prodites parti RN HniAd heid) codpldxThdh@lin} the 8A8Rine compound
d %]'%F g q@r|5|ng a netal salt conplexing group.
ad MEp' 59t FeFChe t eachi ngs of the present disclosure, the
skilled artisan should recogni ze how conbi nati ons of

[0133]par t Agplikcatie @ty indrsbRent ek edn Héﬁdﬁﬁke‘d)(ﬁﬁhnﬂtﬁ@be R diifBied/metal complex
can.,be.varied in order t e an

I
sytne ] s SRR B 7 Fatert o Raebie ahethods of producing o
dnmlna-anl Icpmplmeesrrﬂiraiuctmmqﬁmexnsasrmdh ¢ IORF YatidE( tBpAines tp%isure and

oo, R8Pl SO0, AR S: A2 BE i) Ry R0 B s of
produqmgm:rymametab@nmmms sting of an -NH2 group and
hydr ocar byl group, a m xture of prinary am nes

[0134]Consfh%t& éﬂgmg% il cc{#ﬂ'ﬁexg%?l%ﬁem afrxllgth%] gan on olfnpgirs?%]lglt %?perequired to

COﬂSlStlng or 1 ner 1 Onha
producg ftheyr-dqytimine gninpawdcandior ﬂslom}}ylamw Mcﬁl @h@ﬂﬁ&eﬂﬂﬂlzﬁl ifiehead-diimine

oS3 BIPRSA R B3V o Ty BRGS0 B g s
procesp utiliaig an oaliaeel aimpommm‘lve)pem,aryEargmesa and Xtroetd @fn and having an a-
acyhmﬁm%@ﬁkb@dy Sncﬁé%@%%%l%? %{e%l lélmgn)% plexes gon‘%l? el Itﬁ% Brr?]dv]cé gvhlch can be
isolate¢ @mif,cprga[unﬁgi @quMS-lN-Eo*gd&dubesa ntdiumlﬂmddftai(camb}jek syt des@riptions
the shﬁémgaﬁ n%ér rec%gfﬁgé/ 4h5trﬁ1? 0 oprmog)z {) ?]anqae ﬁ%%)%{eg %}ést Sk second primary

contacting an-a-d
amine py pagagdyio adeduately dssmbq: tgeipngesf Qe Sklll\]bl?nqhe)ampﬁﬂﬁieﬁ these teachings

organyl group consisting of inert functional groups,

or a mxture of a-acylimne conpounds produced by

contacting an a-diacyl conpound with a primary am ne

conprising an -NH2 group and an netal salt conpl exing

gr oup.




[0127] In a second nethod, the nmethod to produce an
a-diimne netal conplex conprises a) contacting an
wW@2@eplisni ne conpound, a netal salt, and a priPEF/YS2006/028068
amine to forma nixture ané’® b) recovering the
i mne netal lex fromthe mxture. In sonme
may %WBWH’EM}%‘" e‘feﬁéh%‘ itherfiritesaterdapnd EEhsrdipgpetlocomplex synthesis

steps Rtér dnhbi@dd wethngepEas, vy dsc. Kike \WiiifBnd ﬁ@tﬁ?co%lﬁiléxl Sl ss BB can be re-
%ﬁ% such as recrystalllzatlon In yet other
annotgfih, Y PYEKE SOPFHL SLeB AFRIHIR 0 HROMOTHD fisPeRiilizad iberadyeing the o

acylirBifie |c§mpcﬁ1n&9 and@sy tBd) aléeﬁﬁlﬁlhé Rl o8 1%@;@6‘5 Qo REO BMGitine metal complex
In a thjird net he net produce an

synth%;ls @%pﬁ@lsn&%ltl%%ﬁ@(a% @ﬁﬁ}cp@@@n@g thecs@ﬂﬁg apirerytogproduce the o-

acylirAin@ G ¥rbdth e arfaRFROAY Bm R Andlal 'BhBlex&into ﬁ&ﬁﬁk df f P ducing the a-
m xt ure containing an a-acylimne metal conplex by

diiminedtial Compl§es B Fieale ¢ Sifpatige vwrteﬁ a fyathegiscpati may énstude mioregthan one

mixtufd) TRtk ¥R hitkture§ OIBE B6rREWSY 2 Hé%&‘?;)f&' h&'gahtf?s@ second, etc.,
a-dii m ne netal conpl ex. In sone enbodi nents

to proyidg; ynanbiguays treffrences g Fhexmiraes athin tefg- eumne met] sermlodsynthesis.

Thus, kDOHh ik DOSBPRKA hro€dds loPrddise A d-acyBMER 1Rl complex from an a-diacyl
recr stallization. I n WO 2007/ 0139§1 PCT/ USZO 6/ 028068

compeyind, &0 HEIFETY sWPEH; et gnetal pelt abYaeme?@th@eﬁ%ﬁ various compound

descrip TR ldE%ribeiMmeRe $2QImPSsel tBo st€hsd) conBtif ar BN febBfbhund with a first
?eactlon roduct gfgl V@?ﬁl%cﬁhelggiond é% thirg et

prirafy. i B e P 5 BSRIGHHREIPR RPORINRS pRERPSUNG; fhe centacting the first

mixtuRCYHIR B iRal GRIRTRO ¥HEh a §diBnd Bx@lre %@Atimm?@g &-J&?lnﬂfn’e qﬁe&&i complex, c)
am ne are Separate and Indepen ent el enent

contaghing fiS9rORhRrERY BTNt thheperdautgirertp ﬁgmr?@toaqhn@m@peb@omplex and

d) recfeAfkitE bR SomplBe a-diim ne metal —conplex can
be produced usi ng any conbi nati on of the a-acylimne

R g@ﬁ g& % escribed herein, the netal salt as

eag‘ii'é tigss SafvgutsoRepctipp Goplitigns andMetal,Complex and dgtermediate
le‘hereln In some particular enbodiments, the primary

se roduce..the a-acylimne conp and .t he
0357, 5 5 BerBlocin Goatte el AHRORaE 1 MRS Eo B mihest
paths. aMeladtafhﬁ@ﬁfGﬁigeﬁiﬁ @ihplosi@hﬁlItl?]baJa)1oust§)ﬁth@{s’5{iﬁﬂisQre 1lnglcz§t§@hereln and can
t e, pri mar sed to . ,
be sl Rl P R A o PG 1 debed heren.
-NH2 group and a hydrocarbyl group and the primary

[0136Fami n@enemﬂy,awheaelverviatﬂmntaneamme aCydntaoied WlthCﬂmdﬂébd cafpound, e.g. to
form ag o} Q%P/hml e tc%ngéounn}l )(§1I éillra-acmgi%}n% ér?eggg r%;ﬁea( c{lallrg]%t}%teof r1?1ra1m31|'y amine to
a-dlacybmpemdwgangremmp mcdar tatie cqpeblawf praanting theseﬁbyhmnmrcmdipe@d or o-
acylin%%ﬁm@taﬁg%%ﬂlm n SUTRABNE m&aﬁ)ﬁ, ﬁléSt o Of tg?)n%fnﬁ)%arg amlrpe to o-diacyl

rocar gr oup
Compcmodlpatbeatd:swmh 1. 1t1h eltananrylbr; MSrlharCDﬂﬁld);uﬂtérranﬁblﬁEléﬁhhan 1.02:1; or
re tainin n m. ne. net
alterna%@%:_l%l s t'ﬂ]%ﬁétrl]g i o S&He%r embodlﬁnggts gt?lg ll}b&{egnatlch o%Pré%gy bev}me to o-diacyl
compaynd cam rdmgemmwﬁ t lahl:d hatepaiivey; yangﬂﬁme OSt 1l toAed: 1t or alternatively,
y ng co und teach
range BpAHEE o EOZEY b 1R O C AR, BR MG e el RPLRET B oo
compouad cragriieabotdw. dorybu mlmr iembsliménty aretmmiad ratio o:B@ramw armna&) a-diacyl

compo\%lggggnu Bg gea%? tthant 5 pr g LElae gegﬁ{nérﬁggé%ri %ﬁuﬂe rm%: g{]sul?a%t o-acylimine

order

componndriides ot raatily deaogwith edditionalydgiinalergs SOHP PritAshy anﬁﬁ%tlalﬁer the reaction
condie i o R, B b Rinbe et e RECGt A ity bR P ve desiabl.

m xture of simlar a-acylimne conpounds, e.g. a

m xture of a-acylimne conpounds produced by

contacting a-diacyl conmpound wth a m xture of

primary am ne consisting of an -NH2 group and a

hydr ocar byl group, a m xture of




a-acylimne conpounds produced by contacting a-diacyl
conpound with a mxture of primary am ne consisting
w@Bo0an1398H2 group and an organyl group consi stPemUs$006/028068
inert functional groups, or & mixture of a-acylinine
onpou duced by. contacting an a-di acyl conpound
0137 PR T BT S i Lo RS A el SRk to form an

a—acygmﬁie nedd) dorapleEtiyedonatirdg aﬁ@@i@xédﬁﬁ)oﬁ{dohl Brimhry a@tiehnd metal salt, the
the |nar e used.in the synfhesis

molar ? ﬂjrémgtatﬁa trﬁ) ﬁzé:h %ﬂm@ Faél e mppdar gatif capghle of producing an o-

acyhrﬁlhmﬂear confpldx "B YonR @it imeRisYthe tholik ¥did 0@ m@fal P tm&r cb{acyl compound
of an - NH2 gro and hydrocarb

to is GRlie il -y ey i e S greaht wn 0.9:1; o

alternatNldBl gfeatepthan d.981. Oh GAYY lerB6BBNE Qﬁbsinﬁiaf RfioQr thfshit to a-diacyl
rl mar am nes

cti onal or a mxture of
.comp%%-nﬁ.ﬁ?rf @P%Fgﬁ'oglh(? 9&“&) b@%hﬁltgﬁﬁlvglyn@p@ frogyf. §g/ 1 tohpl:bxr plgermatively,
range (ﬁcﬁllﬂp 9:1 @181, | B SR BheP REdbbAikbRS, BEBRM: BRI Sf n{eﬁ? salt to a-diacyl
mne utilized in the first, second, and third
comp‘mﬂﬁ? ‘ﬁ% ﬂgtal conpl ex production met hods descrlbed
above is a different primary am ne than that WO
[0138]20076&%?@13,1w%?&9@$21@ﬁ§/ 3186 6B conBBtell tviithi Z 8fdtal GalDeQAYUE Borm an o-

m ne coppound or a-acylimne netal conplex
acyh"%"r m&%%g?%ﬂp FXi%h o WW?tﬁlrﬁoﬁpﬁé b geler ratio of EmBRY] FRtiRg to metal
salt cariengy notdratio cﬂfaﬁlﬁld)ﬁl@rodu(ﬂlﬁ‘g/ﬂhé By QRO WBRPIRK or the oz—dumlne metal

| | -
compl AR BTG PR SR PHEY SR BB eHQESES etk 111

altematti'velya}essaﬂhgﬁ 1.03: niealeMEiall) desd thad -1021k b hIRLnJiREIR| 1e&amR] ?l( In yet

other ¢ obuodBneélﬁsd mg%l ) er frnn%rtIB %@2{ agﬁn ca[rr]ﬁalgg%gtrp =53 nﬂytobilnlngtematwely,
range ﬁsmd) 50l tprlcﬂd Uuger ﬁbeﬁﬁﬁ‘ifdlmﬁ@e GORDOLNG 1002:1. arn%&ydm Bh®Wiments, the
an _-NH2 group and an organyl

i,se
nmk“ﬁ?gd’w%@ggﬂgéﬂﬁ E%Pbeﬁ@FFl functional groups, then the
primary am ne contacted with the a-acylimne conpound
[0139]or aGmgally,nWMevemaﬁ atdisghpbepouad i Ebnltheteﬂ MRS YrigktyN8Sine and a

r|S| an - sal t | exi ng
meal §ERE' 8 G o lpEatH OB rmaBy bt 58 Phnge saihe o meca
salt ciuh és eangir ®olmo retioi mphbla pfepradqeingSard bche@BANE MdtAl @inpldkat In some
Lthin these enb ment s i.nati f t he
enbodfbbl B HAREURESTRD S OIS PL DS LU, o, o
0.75:1¢ii to . 1t hlg aernpivklyy fenge frdua0.85:Na tb WOS 11t oEdgmativelg $an@é Bom 0.9:1:1
to 1. 09"1 flf efng&l:{‘tﬁlg [egq_]l‘)gg lnentg t%e oi%rtrg%%{ g&g%%g%?egg%ggt)al sa?t to a-diacyl

oduc m ive
Cmnmm@ﬁﬁabmnhgﬂan a diimne conpound with a netal salt,

and b) recovering the a-diimne netal salt In

[0140]]c ur t(ﬁ:%érg e gﬁe@%%%z—a&&ﬂﬁm@b | 1%0'3111{11 I8 c&% \Tzﬁﬂg%metahsaﬁ 15eS to form

purifi ng met ho nown 5SEEK
an o-agyliming metdl easnplexceryant eddiiining tragad . complenl the tiodar fratior dfhmetal salt to o-
Tirnfih %Jn
acy. 1m e ao an})LElg c%g%%%lg% g%m@ %’%IQH acgglg% le cl%lplex or the o~

dummf: ﬁ@@b@ﬁﬁ’@m heiommnfosdlmfmghe Itlbier ratacdmf mdtai@alt MSEI za:blhmlne compound
is greﬁ:&mﬁ‘laﬁx() ) Qtpenﬁfl e%ﬂ gxgatgtr h 2(5 51{4% ﬁgﬁ%ng}ﬁ%{g{] It%n 0.9:1; or

he a- d||mne conpo escCri
alternaﬁﬁlmgr agter tham 8.98ié s dn ptherenibedimients, tFl\l! owelaclextio tolfi enetab satttb ngifollmlne

comper]id }aﬁ Ses Woﬁls(?ﬁt 1 n%ﬁngfa?{%rﬁ%u%gr rangﬁk Iflrol e % EE%ZEE é sho gematlvely,

recognl ze how co
ranges ffgprny). 94 4 tl. InfayIntyet other ¢rlebdinmentsy the mdla rﬁ!la)dﬁjmaa]asalt to o-acylimine

compol@ it bishdt . @-acylimne netal conplex including the
a-di i mne conmpound and netal salt selected. [0133]
Appl i cabl e catal yst and sol vent that can be utilized
within these a-diimne netal conplex synthesis
met hods are described herein and are generally
appl i cable to nethods of producing a-



diimne netal conplexes. Production conditions such as
nol ar ratios, tenperatures, pressure, and contact
w0 20028139anong ot hers, are al so descri bed her ei PCEHOS2086/628068
generally applicable to nmet Bbds of producing
“i é h conpl exes., [0134] The a-diinine netal
[0141 orrpp§5’<er Pt AESTS 2 REPA OIS SP8%tedatraoseacyiging eeppound, e.g. to
form EieEHdiifned ch@poudt QFl e & dliffie @rie@eﬂ Ybrhkp) @h&ﬁ&!&%ﬁkﬂ&f ﬁﬂﬁyr395m1ne to a-
the a acyljmne nmetal. conplexes utilized in the
acylingingy F?l?ﬁOH%d 1S ARY RIfMEEp ping $0 &yativiEg sempoyad ggkap ratip gpable of producing

the ozfdnﬁiﬁﬂemoﬂlﬁox[fﬁto@thec@ﬂiﬁhlﬁ& m‘é}/amwlﬁlﬁéﬁ H%@&n&%ﬁ%tsbﬁl‘é blar ratio of
rocess utilizing an a diacyl conpound primary

prima g to gpryliminggpmpougd cgn %ssﬁlw, I ]aqutq;natlg@lw lpsmﬂm; 1.15to 1; or
altem@tﬁmifo lé@éj&a@[“iulorTh@’rrﬁPay bt o %nﬁﬁ@rty%lrm&om f‘ciﬂ‘?rﬁmé‘%orﬂﬁbund can range

t ernedi at e product which can i sol ated and
from ?x ? L9 &4 éwraltﬁ’sléféj"ehfs rapge frep 8\S§dé@| ltlﬁés@r sAleaptivelyh eenge fram 0.9:1 to

1.1:1.CONRkEX BBliRRSE ShARSAF taBb 0@ PSmarl RiRMb ld. a%ghrﬂlﬁ& 'coci‘ﬂﬂ)und is about

may recogni ze that the two ptinafy am nes can
L1 oot adher epedimgsits, Sbe mialar patiored mgimaghimiae 4o aﬁ@é@r@dcomound can be

teR 6HaA YA tvilel 114QHGKIIAR RIRERSEl (N8 oSk B
O art orovi ded these ?EEE hi ngs VO b”ﬁ% 1013931 (ipriflarl Bffine under the

reactl%??n@]s@e%mel?msm iy eralpdinesd the seypf z@eqsriatma@v epine can prove
desirablRough the first, second, and third a-diimne netal

conpl ex synthesis steps are annotated with steps a),

ﬁ c- diimne nmetal conplex synthesis steps
10142} 5 %%“eraély’ HRASY At & ATPEY BV d¥aTAIcs taouad, @pd a metal salt are

contadil) 0z Afoi for Arlo-UMGRE RREAEEni&E B rbfldr! rhiFP6F prithaP SHE I Wacylimine
%Eg ylim ne conpounds and/or the a-acylimne

compopa 4 n@&iﬁﬁl&"eg‘a? TENC; FRERORNCH S| 3R BNt &INing dorpickk salt to o-diacyl

comp&ie trfde:s Irzﬁlod:@@tbrel dFptoaiisng el ediineRahdta] cothplex. AatsoBE embodiments, the
i ncorporating.the steps required to produce the a-

molar Y PhPTaET GRSl P cpedlimping prRoURdtcaR TRy 84511 to

1.1:1:1; mtanativelynﬁhfwfé&n 0R5:p11a6lW0b:Nd; hteativiyl mng@fr&ﬁbﬁbh :1to 1.02:1:1.
In Qﬁm S ca chate a S|tuat|on wherei'n a synt hesi s
Cef‘a%}?t HIEEWP% LRreanigHe Ot 4iA° Griercy e gprapound i mefalesalt can be about

l1:1:1.scenari os, such m xtures can be prefaced with a
descriptor such as first, second, etc. to provide

namhi us references to the n1xtures wi thin_ the
(0143}, d{@?ﬁ%’f?@ TERERFVEE & FRFEY WYRT Reropicted Fihan oraqylimige etal complex,

e.g. td fomntanrtg&%ﬁa‘pﬂe&,l c&mﬂéi} GtBéS ﬁaola@ rfoO6HUS Bnady afind QM |d 4¥yRfine metal
onpl.ex f ram a ound, two prinma

complex Carlllebs? any r%lmgryn%?lgcf q&?cty 1 :il CH%B]FB ér@{laﬁ &atioq c}e}gable ofy producing
the a—dlmmn@mstahmmplwn th softe embbdinkies Shdiﬁ(ﬁiﬁf mthlﬁﬁf ﬂﬂﬁ{a@i dhif@d c-acylimine

metal cor{1 & ga?q teg%%ea%%ﬁﬁa%a(?%lg g]%lgt%%e ng'be%{;ﬁ g{a Og)gyl ¢ orcre&%g\rf]e , greater
than 00GHT almétheg eatbodimanty, thainoier @asrpOpHihiry Brhing eé-asilinddg thétsl complex

fdrs r h.a_net lt.to f n1 econd
sl 8 00T KU b RS PR ot £l QB B3 hgrs o 1.1
In cert@lu ﬁmh@dlmmgs aheswirnatlopjf laniteyto aatylignivd hétaltcb@plee BaB6ut 1:1.

m xture to forn1an a-diimne netal conplex, and d)

or4af SCRABEREE 0% LTS ST, PRIED 2B e
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react tG %I%Jl he &ﬁc{é@] ﬂn@&uﬂ& orr%e?al ni%x eg? 8‘%) %fne t%gtgeg%%gen\{lcgn be an

i'ous synt
alcohob rqﬂrheoyemlla pr hdi@evaitd bjuhocagbnn hdmsempahabsdlme:&s,ithd k6ladn€@an be an
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a-acylimne conpound or an a-acylimne netal conpl ex,
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a-di acyl conmpound can be any nolar ratio capabl e of
produci ng the a-acylimne conpound or cx acylimne
woreioal1enpl ex. I n sone .enbodi nents, the nol arPCHUSM0©628068
primary anmne to a di acyl énpound can be | ess than
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g}gﬁl val ents of the primary am ne under the reaction
embodigighisy ithsn SOlewb| WeEF methapdl; @lterpgialynethancl rdtemafivelyf isopropanol;
altern@X@BS Ste@4Hy Rt ard MhIRenaG Ay, PhAWRItERS | ditalhEvelyVOneth lene chloride; or
2007/ 013931 PCT/US2006/ 028068 60 [ 01371 ner al
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For e)gampw; &JE ti@ptemPerdidie] andAdr Rk dued deiBteM to ﬂb&@:‘é Gtke &—ﬁlﬁﬁlne metal complex
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than 0.975:1. In other enbodinents, the nolar ratio of
primary amne to a-acylimne netal conplex ranges
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d ﬂbodl nts, the Hnlar Jatio of amn
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an al cohol; alternatively, and ether aIternativer

rile,. or alternativel a hal g enat ed
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aminel et r ahydr opyrans, 1, 3-di oxanes, or 1,4-dioxanes. In
ot her enbodi nents, the nitriIe solvent can be

] i f et ot her enbodi nents, the
OLE@&?M&iM éﬁ BHIGONERICATIONNy | ene chl ori de,
chloroform carbon tetrachloride, or

[0151]1, 2- rﬂte@hﬂlﬁﬁlﬁehtbtah@mpldiegimﬂéa firt $h6 BheBdnt aﬁﬁiﬁbﬁﬂ% Eﬁl’i‘ bé employed in
, € anol

b t t
the poéfln}elg%a 18{1 Hptéqry?gergeglﬁ? H)Bé)ﬁ 8]|e ins. gwt:}grirx Erg{:c;sg gqngbe carried out by contacting

a catal!y&tsyﬁh‘y domaprisirn cadiinding aklal &dnyplexak@t 8dY drlrhdr€ olefin monomers under
rlde or alternatively,

B s B LB oSt Bt LS B o,

the po]yamBZahom er ol[goﬂﬂrlhﬁmdpméesacﬁhprmhmg d&ﬁt&@lng%ﬁ PRI8Xard @dfifRe metal
Iex

compléryé gli elp (goﬁatolf ﬁ&g@% gorlﬁl}qgr‘?gro rﬁgr]?]o Cl‘a?f Da?OIggryfhp H&Aﬁeembomments the
polymerizpiadn 010 njidomerigation pmmst isam Hpliavelefin @rﬁh&tf&rﬁoéﬂ% B&nprising: 1)
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al so recogni ze that an imne bond formation reaction
can al so be dependent upon other reaction paraneters
such as nolar ratio of reagents, and can vary the
reacti on paraneters such as reagent nole ratio,
reaction tinme, and/or reaction tenperature to obtain
desired results.
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[0153]ani riBhe caetsao tpradgc@ahahao&ﬁyi tami utitizeCcanypodindne Metal®@hdlex capable of

n m ne r con
pmdual?ga&;??aa ﬁl%ﬁes ne a?n 0F & %2’198??‘816%8 F I%CFV%%W@! compigx, ggpable of
produdimg apHaedsfime ndnshe atlhﬁaBﬁlE@nMﬁE@tMntohﬁmmm soenpoiibo@ipritihg1) an o-
diiming )éroqj? Id%ﬁ %Fﬁga?llaﬁeacg éog})g)ﬂw a)r(ldg %gré‘él&‘rg]neté{.t]t?%gp {} %‘Z)ﬁﬂ g(g]ISloS’Ilng of an
organyg rgaamglonimlan o nepefuoutiohal ghmpedr 0 rhycﬂrb&rlyyek Iggiilb a@fl 3 B&econd imine

: it reagent enbodi en
ieos b B B89 M W TGS T kb Pl s
compléxgngf gypupetd therse¢dnd npmesmng@ atfm; @r l!lBin&ltlvﬂgi,latm@:{l sﬂE«toahplexed to an o-
o d eld of .areater th
dnmm% g%ogl d Egan(sggsgﬁ%gf 21 oz-dn}/mr group c%e%geqa ér?ﬂ‘l P 1&}9 06819{)un% and 2) a
alternatively, greater than 70 percent based on the
weight of the limting reagent; alternatively, greater
than 75 percent based on the weight of the [imting
reagent; alternatively, greater than 80 percent based
on the weight of the limting reagent; alternatively,
greater than 85 percent based on the weight of the

1nd1cane8 %ereltna




limting reagent; or alternatively, greater than 90
percent based on the weight of the limting reagent.
w( 24@])398eneral |y, the procedures descri bed heP@&l/nS2006/028068
enabl e the pr oduct| on of spétific a-diinine netal
Iexes haV|n Elfferent (or two different type)
first Werfa OB P °ﬁ '“HFQ 2y, prgpy] GLQUR Gonssting ofjingitfimetional groups or a
hydrae@BPAQHGE 288 8) 4 Waokl hiieS Bidgeh Bfoud %hsﬁtuﬁg i aerﬂtt,talts){ﬁ? @amplexmg group
rimary a, es. Not to be gboun heory, it
and afliling glap dHAEE Heansel el Pwlwn& zﬁ@upsf@éwfcm iminodEozenaom. As
the metaPéalt] d-BloE}e cGAFIRA ROmi whidtBe o-RIBREREBpRId & Jg?ﬁfé’ci aPtht two imine
or reaction of the second am ne with an cx acylim ne

grounSFginae S ialeperdeiiclsments. thewdimaipe pigtabsquinlsx cgpabierad producing alpha
oleﬁn@féﬁﬂ b fupB&CIcERBEd | hﬁﬁg M}%n‘fb&ﬁﬁ@ldofttﬂ@mgﬂaf %‘it ds e QL 1R, the o-

of the a-acylimne onpound. Nor mal
diacy} eapppwdgiqm W;lzlcafthet %@"’S@ﬁ F9mRpoyadis dP’é‘é?étaP é@ﬁcabﬁééiem any first imine

nitrogeh 8RS ad SR&IARd WASH, Ll)CelohR imBE hARE Qmﬂ"ﬁ&alﬁﬁ goﬁlﬁexm group as
descr’%r oduce the two i mné group of the di'i m ne conpoun

%’aer%tarlﬁﬁ%ll%ntgrﬁoupdn&fmgﬁ%@ethle%@% orRierpn@spumioche pigthe second
Y@ lesciiRB MeleRe AWMBrabidif 8he
ey g%wgo v%c 2007/ 013931 PCT] {JSZ o%gl/ngglg e C%l% wtilized for
the Proydpige ©f alithe oiletme ram tbe deparibedy nsing ghenaligratiyss o-diipéne metal complex
descripBiRlelitildnt foyalghh oledig praldoh oS EneBAA Th AP/ uﬁmﬁteﬁ R&ein.

a- acyl I mne COI’TpOUﬂd to revert into its conponent

am ne and a-diacyl conpound and thus allows
(0154 'T%Y 8f obihe &rdiingeg @il capilex ginakle € Progieg Alehg. olefins can be

any midfdl Salt bd)BespritRd eiRegn. Ofn bSO diRIng t}&ath&taloé’altasan Wi iR, cobalt, or

E&o | ex duri gtheforrratlon of iimne netal
mixfuges ﬁﬁ?f | S THRSFERRBE, theapeals falti qa9 QO@PHS%B@’C jof cgbalt. In some
embodi@Bhts, @kt Betflishibtare ofiBlist! iroh OsFRltE@%atR8IT CbripR Y tobhIe

limting reagent of the synthesis net hod [0150] In
oduced at anp

ne a- di | ne nplLex is pr
U T o brod & e g @Hﬁéar%?? ths s dgnigymeflcomplex
capabivaif ghdducifig ilplen dlefiristis H@wécﬁ%ﬂﬁtany aldiRyINdtip¥@dyas dedcBBddeterein. In

r.cent based .on e.weight of the ljmting
emboqiiEl b B2 PRty teFie o a il AoPIFAR Al CRpoute. T some
embo@ﬁlbmenthebasiﬁdnrﬁn gtdup weitghto-didiind heetdli BakplHg heaAgetsived from
ernatively eat er th n 65 gerc t b sed on the
scenateGHSrt ALY EHEET PP EGERYRoM (PR FUBRgone, & substuted

phenagtheatq@inohd) phred@upene @nt sEBEREd PhrehdtRinod. gmtoﬁlﬁkfr emb&liments, the o~
than 75

. limtin eagen al rnat vel r
dnmlrpegr ¢ 31?1t bg‘g eg%Bﬁ’hieh glefﬁg CQH’P 5t © %‘h@g thV‘EC{ F9™ @sgyapfthenequinone,
phenamhread:qummator yekyequingtice athe pett dian eﬁ%cﬁxﬁétﬁ@ ke @aB@Ble @oup of the o-
| aht the lipmti reagent. In some . .
dnmlne m\é\F f)mplfe%{hecan i BY t I(ﬁg q,de alf8Rt F(bepapg]&eg?%qqa?,i oﬁlternatlvely,
phenamthretlchplmme oadliernatiadly] pg@nedomotdie a- di acyl conpound. In
ot her enbodinents, the limting reagent for

[0156#jet ef}{@ ﬂ;@{ in? He @ trnq%%l: g%é?_rg%#h:\? %lla?%gﬁ?l the Cafn me a—Hnmme metal

primary
complexe @ﬂWERIOZPfﬁﬂl@llg[ Qi blefiiheanchedhy oigmeyl pRbA Iconsmmm &¥est functional

groupéjc?rsaq‘{srhggglgfl otu? Gs 8 ggbeeﬁther olr T galtsla%ﬁéﬁ Iacgg{%g%%ggé (90¥1Se19£ing of inert

| onand
functieylak frionss. ofShfc firsh i npme oEgget group earc ednkisedl D thenllygroup or a substituted

phenyﬁ%gggf&hﬂsﬂgﬁted}hgﬂl %Jréﬁﬁteco%s?s%gen}mgr?‘gﬂcﬁ rﬁgﬁrgﬁ%s -sﬂt%{gge 1ements the
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-SubSt}blmdthPmyrh @raan; dteefahmly,aanZ érddibsitiind pheatybgrous anplienativalyda 2,4,6-
a cocatalyst; and 2) formng an ol efin polyner or
oligoner. In other enbodi nents, the polynerization or
ol i goneri zation process is an al pha ol efin production
process conprising: 1)



contacting ethylene, an a-diimne netal conplex, and a
cocatal yst; and 2) formng a product stream

weowpioi®sng al pha ol efins. I n other enbodi nentBCT/Uk®06/028068
polynerlzatlon or oligomeri #ation process is an al pha

. roduction _process co LS n 1) contactin
mSUbé‘iltHg?ﬁ Q]ﬁ%}’l Zpup, Ipofhsy R ﬂgbqqlgfleélrsn‘@ﬁ ﬁﬁqlr@gg@rbyé?g@up Sf the first 9m1ne nitrogen

groupCag ak a|2}63dl1metﬂﬂ§he%3/1 ér@tﬁ}ma% BetRyIPRHAGT or &, @a@"@—cﬁ@%%yﬁih@&yl group,
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et hyl ene; alternatlvely propyl ene.
2,6-SE5DIISE) BB PRSIy oo A ter ;o alternatively, a 2,4,6-
trimet®) IpBRNELbEA QR GatH! ysts and Cocatal ysts [0152]
VVthln t he pol ynerization or oligomnerization
the a-diimne netal conplex can be any

roc
(0157 _ ﬂ@arm%epatwaﬁﬂﬁ thg mgibeaiticpmpleag gioRp aninking gasqup linking the

metalfsﬂf mrﬁtﬁbthg%rcﬁl@ 36 18 dedpfd WEBE nifbgeR |a’£omm the loliimine compound of the
a di i m ne netal n?Iex can be

iy 1) P L GGGl T RIPAUSTGIPRE GHBORndD aspcts, the second

1m1ne(g®d$[ﬁbrdaﬁ lcfhgpris)a addialRyl dlhhlﬁf}l Beoug! @H]?héil"}f hMiggh érBlﬂmaasﬁbstltuted diphenyl
ifferent a-diimne

i ound two d
aminy, .gf%g%ﬁaﬁl Phiny g@flﬁe% diRBAY| PRASPHIRY PO AT AsHesgtuted diphenyl

phosphingl @rod;b lafd NEHPRL iB;hklﬁQ R XwEed nbﬁs RAor @e%ﬁémﬁﬁle , can comprise a
di qng_ exed %¥ anda' LI mne Conpoun CO”prlSln
Pyridigyl 42ropR, flo SIS papipdgeerdnt AWas! srvRe ¢ SUémgw r%ralaﬁ cgroup, a

thloplﬁﬁyltgmmj(brfaf sﬁbs&ﬁﬁited&hﬁplhdﬁyl@odﬁ dnfl QORIH, Y I1BKRS Bsdr%itérﬁﬁlvely, can
Stlng of 1 nert uncti onal

compréﬁf: 6’%%&(3{ %@ﬁ%& b@P 1 ggouppit sybgiitated ﬁ]éernébotheryl group, an alkyl

sulﬁdﬁl greuqﬂ atphesit )éulﬁaylngb@ or Sl&lubstﬁtﬂé'(p bExSIdsul Ry @rogp G 1 -T@HZCHo)
group deri ved

hnklng farty ﬁ{jegrcl:e%g 28 ffse U‘i]}%? Sihean gl)){qg:a?llecpglpnqem didkyl aminyl group, a

diphe)il bi@Ge progy, Qttﬁalk‘ﬂ @)ﬁb@hinfmgr@ﬁp, 3R a ApUaHyY bhEPIA group and a -(CHy)u-
consi s rt ctlonal groups _or. a

. e
11nk1n¥I WP% %Frﬁ 18 grcg[} a ‘Wﬂ;atlg? Y,oC2B SOHRIEC i SNy grot@géﬁan—yb gigup, or a
thiophemygtous kit FCHPL lailqngsg%dp, glematiesty, Reh EniBe arldlkyl etheryl group or an

nativel salt conplexed to an a-diimn
iyt QAL AR Bt Yok rouh ST Rl et 1 e ety
group ﬁ)r ﬂnphamyl aulfdy @ythup @MQ?HQCI@MH@%;; @rd‘ub r ﬁqtsohﬁ]eﬂl@odlmel%ts the second
trogen grou onsi sti an _or.gan consi sting
imine glotsp S5y PoriRERe T FBREDT GRBYLEO G ° Sy g SEbbepf 2L roun g tivhens!
phospm)lylgrou@embhuummlgne@w@m@ml Sbtigard JeCAY), -Salking group where m

roup_and Kin rou I|nk|n t he
o2 oSG0, SR 30 SptGa SR RSC pheIga p
«(CH)a bmlnngﬁgoumwhe‘retr&ls mbt altenaivelg,ydan o e AGubdtiaidd Btea} aminyl
ne

the a ou S derlve nd_.the two i
B G 5618,~°91<5“rtﬁgllg‘i1 b e gep feht el oo i 2 or 3
alternagively) qah Rempris aldllﬂﬁﬂjﬂlpaxsphinyl gralﬁﬂoﬁ @suﬁﬁitm%ﬂlbﬂ&lypphosphmyl group
mxla%bh% ]&ze glefgns ca ﬂ q{ descri bed g E
T o WhetS o R 30 3 G BFvely s o OmPT et BB phosphinyl
group tahda aa((ﬁﬁ[gam Vinkmg rppaupnehere &ms Mot 8altehetidelgli daflicBprise a substituted

. s deriyved d ri bed herein, any f t X
dlphenslp ”Hosl%}n¥1r%0%,n Yﬁir %u%&'gé“ %élgrgr B RS &ft s za?fyg’sé@ﬂﬁﬂvely’ can
compriserh wgpheriyl plmgp?cmyg fefrup offe tsﬁistlﬁilasﬂtdlph@rfm bBosbRigy1 i €Upnd 8 -(CH,CH,)-

eln and an ki n oup lin
tinking B3G5 AERRELT s cariiee Aot RRwny ke Sit 8o e lnking
nltrogen group as described herein. Alternatively,
the a-diimne nmetal conplexes utilized for the
pol yneri zation or oligonerization of olefins can be
described using the alternative a-diimne netal
conpl ex descriptions equivalent to the polynerization
or oligonerization cx diimne netal conpl exes



i ndi cated herein. [0153] The process to produce al pha
ol efins can utilize any a-diimne netal conplex
weapabl®3of produci ng al pha ol efins. | n non-|Pei/US29096/028068
enbodi nents, the a d||n1ne W&t al conpl ex capabl e of
If duclng alpha ol efins c e a netal salt conpl exed
Broufy GUARAIVRLY off 2 (FPTHRYISE aman il @hesghinyl gseppand gj- ﬁCerﬁHz) linking

grou;g raﬂlblrmatﬁ@[}d, =0 c&fqﬁr[ﬁb an2-ByiiRg Yéro@)o&pé’ léfl‘lqc,tl%&q 2%yrﬁiu{y'l rg'?&up and a

nitrogen grqup consjsting of an gro
(CHé gﬂ’fﬂﬁ“&& I BTy af%%idwh&loum@ﬁpécﬂr) gnlwggowr@%a atively, a

subst@ftéﬂﬂlpﬁmﬁlﬁ grodp ﬁﬁchﬂ(tﬂ{zb MnkBg nguf) r%%ﬂtngﬁp% c%QlHH.{e 2B etheryl
salt conpl exi ng group and a |inking

groug 2 ﬁkﬁ)qt}&t%dh@w%teg}eryé g}'opp, %Blmgy]eggllﬁggl OB PY g sﬁ@tgﬂe@l@nﬂ sulfidyl

group d‘iﬂi @e(OHthE)gﬁlﬁkl@t Hp; Aerbil @y, Rt oh@re a Phe teﬁlery’i’ ?1]0{1 or a phenyl
mpl exed to_an i i m ne compound consi sti ng 5

sulficyh eRoup o éCT'g‘aC&{ab lipkig\aeuns eErmalively, ditmegmpriso apwhsiduted phenyl
etheryarg@ou%) ofa WBsA0Rd {)ﬁék?’lgﬁilﬁ %’oﬁ&%@@l(@ﬁs@ﬁﬁ llrﬁcﬁlgf ér&ﬁ)t alternatively,

I mne nltro en group consi stin an organy
can cIRILse & PRy %ﬂiﬁq Theiowp ermnbstidHed %@md @plédﬂrgr@lp and 2 (CH2CH2) linking

grouph MHEQSAERY 'carg téthiiRise rﬂidph%)l 185yt @'ﬂ)ub Y Qbﬁr@gﬁ n llﬁfn?éj Broup; or

i conéfstlng of a net al t conplexi ng group
alternpiieiy P GBS A SH RIS Pﬂlﬁéyl frefidul eronp @ndcﬁcr(ﬁziliz@ﬁzh @nlgng)grpup
to the second imne nitrogen atom As the netal salt,

[0158p- di BCyther GO, URKCkebdn@ MM |gfo|ilp thecofsidliok Qﬁﬁﬁt{%ﬂﬁﬁ YRR adiphenyl
erived, andg{he two im groups originate from

aming gt b ARt GO 808P afi}aHﬁYh@Oﬁd@manl o dagbeny! phosphiny!

groupt P& Blittififcd Riihetig iphesphi nghgfouplaﬂ%{f JOF,)GA %rb‘l[pt Whre m is 2 or 3;
ri bed usin i nation ¢ ﬂe tal salt as

a”‘em%é‘@ CHLEOET 87 A P%i’féylagmkﬂ% ZcH SW%BWHHHXI (PR ftanyl group, a

substitulied faradyll gitupEa ﬁ%@@yﬂgomﬁ oﬂ@ﬁb&ﬁﬁ’te@ﬁn@ﬁ&ﬁi bRESlarde BEH,)- linking
as descri bed herein

rst _imne oge
g“’upaﬁial BESHRY 6 AR ot gaéﬂ‘/l @ﬂ&‘% SFAYPaY PReayk eﬂéf‘éﬂrﬂT@}Pb Agubstituted

phenyg éthd’.i‘pl @6up, d@ﬂﬁﬁlsblﬁdylfg@cﬁ@l zﬂpheﬁfld;uﬁﬂi"l érd)di‘)k%)ﬂ’kgstug&ﬁﬁgﬁ phenyl sulfidyl
XI ng grou (0] e of

salt co
grouP?E@%n(g% ¢$r§n gtgr?}@erﬁ* n@Y? yaéhe&%‘?éi‘ii }I@@amﬁ@ge@ gHoup Can consist of
a dialR}lt emidgl ighotbya difiRny- fhhihyli Etguﬂmé AlalisP ROPKRSG] Blokp,l gieg diphenyl

h Eprl t he prod ?%;op of al ol efins can be déscrib

phospry n%*"‘f%‘Pa? f@? 2t PPE0REGPR MRS Tt &l0T SoAlmeatively, can conswt of a

pyridinlg %ﬁfup,pi fuensgl g@cw, vied @idphengl g@buphad el @‘Hzﬁ hahﬁgl go% %]Bergll_ﬁlvely, can
e

consf b T B b e K51 e e e s o

altemqmd@lucznr@nﬁi;tpiﬁa phle@fl iefiBryC @Ffoup ®r aﬂ@ﬁeﬂ?ﬁhﬁﬁd}ﬂ %H a%d a -(CH,CH,)-
ed he enbo%inents t he net al Ft can

ri

ki G355 B30rF SR By 15 "GP (R GRS RERBOYCS ARt epiny] group,
a subsinﬂltedjldn]ﬂlmti}& antitng g’(’eﬂi}ﬁl a SithényC PhoHATKPT |g§d@lp 6O Rukdtituted a diphenyl
phmp&n L aﬂa ggﬁ odi nents, the. salt can

o¥rp%r £ E?l“ R FRYR Yty m nﬁ‘ﬁf P BERxgly, can consist of a
dipherfyDdrb&j1 %‘Eh't&)h@ adiqgﬁyﬁ phmﬁjdl@oﬁpraﬁﬂ}amm}mn ﬂlﬁﬁn@gﬁhﬂ) Wh&l mis 2 or

e a- m ex ab

s G NE, B SonBRTRL p P SO St
phosplmmy’rpgnmlpdarﬁsa d€EHYY, lﬁlﬂcﬁhgh@b@ Wherk in ise2iopd] Maﬁvelﬂ? R@n consist of a

dlphengl ghoséﬁnily? gg)r ouBﬁ af?bn 1W1?eg glf,epéleny %B%éﬁ%?g{r‘@%rag @ gjfgpnl dipliag group
where gt (st,q:)oma‘ altérﬁata/elj; cafil cossistBF aldiphenyp bﬁb‘splﬁﬁﬁ dogipdan |a\L@§Hz)m— linking

ubst
N TS ST (R -
(CHz)au]uﬂdlngt gm@dwhepd‘tﬁ b B: elfeiptiveio van c@ﬁfsﬁdi&%ﬁ}ﬁﬁm @hosphiny group or

» s Bh BU SR SED B L TR T Bty 1 o
derlved from acenapht henequi none,
phenant hr enequi none, or pyrenequi none. In yet other
enbodi nents, the cx diimne group of the a- diimne
nmetal conpl ex can be derived from acenapht henequi none;
alternatively,




phenant hr enequi none; or alternatively, pyrenequinone.

[0156] The first imne nitrogen group within the a
waletomom®3gr oup of sone a-diimne nmetal conpl eREBUS2006/028068

capabl e of producing al pha & efins can be any organyl

S|st|n of in tional groups or a
o iRl BaSPRGY bl o deEerHio duHes Groyr pRonsivalp ey sonsist of 2
SUbSﬁhhﬁ @M@ﬁﬁmhoﬂhﬁ%&mﬂ stiargcal)- lll'ﬂﬁﬁgt grmﬁﬂ" AedrhARaY, can consist of a
fir imne nitro oup ‘can consSi st

of th
2-py ik g 4 F%&Sg&r YRS R Pr e Chthobyanegroump altamatively, a 2-
pyridipglu@sly bnd £ d(@hRMiHkingr Qbip; QRGBS NG s%stlhﬁ%r ﬁ-pyrldnBrl group and a
qg§t|onal r oups I'n enbodinents, th hydr ocar
<CH1§; 158 8Foup; emRbely, pam cqBsIs Pt T Rged eaxemjsroem stlsHitedipherb cihery]

groupda ﬁlﬁﬁﬂ)éhlf@yl%@lﬁ)oér AsubdtiBRdd ghedye A B @H}\ﬂ{) a @ YO d}ﬂ%nslﬁlﬂﬁg group;

i ments hydr ocar byl group_ of firs
a”emﬁtf"fﬁgo FENCHRSY T Blfpletheryl Zramp et p phenyd Slﬁiﬁéﬁﬂ)ﬂm@r@dm -(CH,CH,)-
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lternativel a 2,4,6 WO 2007/
SO Ty ao0n ) AT T BPRsTgelvai gor %@ﬁwfa@h@ubwlfldml group or
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phenyb FLBE(SII ZEPUD 2 (gﬁ-ﬁ héﬁlﬁﬂlg PR Fpr afjernatively, ca% con31st of a substituted

pheny?s@ﬁdill gﬁs@;pmw (ﬂlﬂz@f‘w lidkiR¢Foup. OF A
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cedimBis i P B ROt 2] AETaTiP TEReED GlpIogRRAge of 2 26-
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e GEATR5E 1% EE0R, ! Rl ot e S
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EXAMPLE 1

Synthesis of ¢-Acylimine Compound I ((2E)-2-[(2,6-diisopropylphenyl)iminoJacenaphthylen-
1(2H)-one)

[0174] An ethanol (65 mL) solution of acenaphthenequinone (2.00 g, 11.0 mmol) was treated
with 1 mL of formic acid, followed by slow, dropwise addition (over approx. 8 hrs) of a solution of
2,6-diisopropylaniline (1.56 mL, 8.22 mmol) in 65 mL of ethanol. The resulting mixture was stirred
at 60°C overnight, cooled and filtered to remove unreacted acenaphthenequinone. After removal of
solvent under vacuum, the resulting orange solid was dissolved in ether, filtered and cooled to —10 °C
overnight. The orange solid that deposited was filtered, washed with cold ether and dried. The filtrate
was again cooled to —10°C overnight and additional orange solid was isolated, giving a total yield of
1.91 g (68.5 %). Characterized by "H NMR (400 MHz, CDCl,): 0.88 d, 6H; 1.15, d, 6H; 2.82, m, 2H;
8.18,t, 1H; 7.99, d, 1H; 7.81, t, 1H; 7.39, t, 1H; 6.62, d, 1H. (3H’s are obscured by. the CDCl; peak).
"H NMR (400 MHz, MeCN-ds): 0.89 d, 6H; 1.10, d, 6H; 2.79, m, 2H; 8.27, d, 1H; 8.12, m, 2H; 7.87,
t, 1H; 7.45, t, 1H; 7.30, m, 3H; 6.60, d,1H.

EXAMPLE 2

Synthesis of a-Acylimine Compound II ((2E)-2-[(2,5-di-t-butylphenyl)imino]acenaphthylen-1(2H)-
one)

[0175] An ethanol (65 mL) solution of acenaphthenequinone (2.00 g, 11.0 mmol) was treated
with 1 mL of formic acid, followed by slow, dropwise addition (over approx. 8 hrs) of a solution of
2,5-di-t-buytlaniline (1.69g, 8.25 mmol) in 65 mL of ethanol. The resulting mixture was stirred at
60 °C overnight, cooled and filtered to remove unreacted acenaphthenequinone. After removal of
solvent under vacuum, the resulting orange solid was dissolved in ether, filtered and cooled to —~10 °C
overnight. The orange solid that deposited was filtered, washed with cold ether and dried. The filtrate

was again cooled to —10°C overnight and more orange solid was isolated, giving a total yield of 2.13 g
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Table 8 - Corrpounds of Bxampipes3l-9 N /NN Mn C

EXAMPLE 1
Svnthesm oiS Hw acl%nmme etal Complex Having Structure I

[0176] A solution containing 0.10 mL (1.0 mmol) of 2-aminomethylpyridine in 50 mL of

anhydrous butanol was added via cannula to 0.285 g (1.0 mmol) of a-acylimine compound III and
0.127 g (1.0 mmol) of anhydrous FeCl,. The initially orange solution turned dark brown within 5
minutes and deposited a dark green solid after stirring overnight under argon at 55 °C. The solid was
filtered, washed with 6 mL of THF, and dried to yield 0.242 g (60%) of dark green product.

EXAMPLE 4
Synthesis of the a-Diimine Metal Complex Having Structure II
[0177] A solution containing 0.10 mL (1.0 mmol) of 2-aminomethylpyridine in 50 mL of

anhydrous butanol was added via cannula to 0.342 g (0.91 mmol) of c-acylimine compound I and
0.127 g (1.0 mmol) of anhydrous FeCl,. The initially orange solution turned dark green within 20 min
and deposited a dark green solid after stirring overnight under argon at 55 °C. The solid was filtered,
washed with 6 mL of THF, and dried to yield 0.449 g (80%) of dark green product.

EXAMPLE 5
Synthesis of the ¢-Diimine Metal Complex Having Structure XII
[0178] A solution of 0.297 g (1.3 mmol) of 2-(diphenylphosphino)ethylamine in 40 mL of

anhydrous butanol was added via cannula to 0.440 g (1.30 mmol) of c~acylimine compound I and
0.164 g (1.3 mmol) of anhydrous FeCl,. The solution was stirred overnight under argon at 55 °C.
The solid that formed was filtered, washed with a small amount of THF, and dried to give 0.505 g
(58%) of dark green product. Recrystallization from acetonitrile yielded x-ray quality crystals. The
obtained crystals were subjected to x-ray crystallography. An ORTEP diagram for the crystals
produced in this example is shown in Figure 1. Selected bond distance and bond angle for catalyst
BMS-114 include: Fe-Cl1 - 2.286; Fe-C12 - 2.313; Fe-N1 - 2.181; Fe-N2- 2.166; Fe-P1 - 2.497; P1-
Fe-N2 - 135.19; P1-Fe-Cl1 - 100.77; N2-Fe-Cl1 - 93.70; N1-Fe-Cl1 - 156.18; Cl1-Fe-CI2 - 111.98.

EXAMPLE 6
Synthesis of the a-Diimine Metal Complex Having Structure IV
[0179] A solution of 0.211 g (0.92 mmol) of 2-(diphenylphosphino)ethylamine in 40 mL of

anhydrous butanol was added via cannula to 0.263 g (0.92 mmol) of cacylimine compound III and

0.117 g (0.92 mmol) of anhydrous FeCl,. The solution was stirred overnight under argon at 55 °C.
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atom ﬁﬂﬂawel BNadtiQ¥ &thyRAP lo8¥emdBizit{on) caﬁtﬁysﬁv@l@ﬁ tgitel Q—ﬂuﬁfne metal complex is

-di-t-buyt]aniline nmol ) in 65
ContaCé@th’&WcﬂthylePﬁ & Gl HHg 5*#1*1%9%}1& %%—r@t WSP& grugture cees that the o-
diimirR ViRl b §flexeS RRY BSlisdBdd Tl d dieedtoin® (H'aﬁli’@ Ve IRAEEESoms) and have

acenapht henequi ngne. After regg %I solve under
an acuecsiyiner igoneyahen AlsY arse o amwgsm%r 1 cgtacted. with
ethyleB §iRfa.cofdidiyser ed and cooled to -10 C overn|ght The

orange solid that deposited was filtered, washed with

cold ether and dried. The, fi was agai n cool ed

to -10C overni ght and nﬁﬁ%u%#éage solid was isol ated,
Synth@iiy/éfithe @-Diiigiigd Myia Com@lex Haliho $trdCu2O0T/ 013931
1811 400 aPBoTBCt gy 2155 ol b TPAGSELSERDeBigpinel o mL. of
anhydﬂdds bbtadtd wael added Hia chni2da t(ﬂO 371+ (r.@samal) o cpeylithiat bympound I and
0.130 G4 Fpmooyanitg T rhe lyidpmetiindg el groon at 55 ¢
The re‘Syltlhg‘l%k greoi sdlit®navddiredubdien Velumk t€Complie xaddavdepgpiting a green solid.

re | 176].. A.sol ution.cao 1

his b Bk amtRg MRy P e SRR G Pt £ QoY af G produe
Recryfasitizatioh wasdonadodeCNi a cannula to 0.285 g (1.0 nmol ) of

a-acylimne conmpound Il and 0.127 g (1.0 mol ) of

anhydrous FeCl2. The ini %&N&ﬂﬁgrange sol ution turned
dark brown within 5 mnates and deposited a dark

ree ver ni ght e 5
o182 Tlﬂoé;%? o8k S V\%rggedﬁrt Ergreggr aRh egéh fﬁ% Jo@i&?&“]ﬁ_%g RPTable 9
(prepaaguichs d Bﬂami;hrct wluyioe irdmethyldi® 0@10(‘16@% asof hottmgénegusginture in biphenyl) was
placecp{noaqLﬁ{/IR WLﬁbétantially oxygen- and moisture-free environment. If the biphenyl
mixture was used, about 0.5 ml of methylene chloride was added to the tube. The NMR tube was

then sealed and affixed (using copper wire) to the internal stirring mechanism of a 500 ml stainless



Synthesis of the a-Diimne Metal Conplex Having
Structure Il [0177] A solution containing 0.10 nL (1.0
Wore@p13981 2- am nomet hyl pyridine in 50 nL of aPtHyUs906028068
but anol was added via cannuPh to 0.342 g (0.91 mmol)
of a-acyli e ound | and
steel %ﬁ% ‘%‘,/fé“ gé%eéegl B2 Phsfiringvyoyld 3? &@%@%ﬁawe&ﬁd fe)ﬁﬁaﬁf'ethe contents
into tl@b&iéi&t(g[ Ga8 raabtbini 4y 1B dablatedRgd Qﬁﬁ’é&ﬁ iR hnBy dlsifs |‘§01951§ &tht contained
id after stirring overnlght under arﬂﬁn at 55 C
the al?r*ﬂlé“‘%lcf’%i‘ s fihe ercler WahtiHe B iFrde Wik SStYlenpEandysirring was
cornm@ﬁde& do trftiavd @b dedOtidtd OE M lé&oﬁ@:ss&fe WHME1ddoR Mt RLE gééGt‘ion temperature
MPLE 5 Synthesis o¥ a-Diimne Metal Conple
was cwﬁv Ipctpt dhertereretatige pot P°1[1b‘?|}78‘]emﬂl copling ol Kreh rpactipp wps eq;msenced at
about W@b) fo@fselgc‘tédqlaa‘%h&ﬁyzl BQ}Q&HKH‘ A& ! BN, Tﬂ)l & mttl%fend of each

drous butanol was added via cannula to

reactn{rg_ t ethiriesic) was fslogdn ygitedyiand theampdyar dvere gmaé]yze@ by_@zls garomatography
s e e e e R E G I B gt the o
amout@f pioduchiaeds i | t ered, washed with a small anmount of

THF, and dried to give 0.505 g (58% of dark green

product. Recrystallization fromacetonitrile yielded

x-ray quality crystals. The obtained crystals were

subjected to x-ray crystall ography. An ORTEP di agram

for the crystals produced in this exanple is shown in

Figure 1. Sel ected bond di stance and bond angle for

catal yst BMS-114 include: Fe-dIl - 2.286; Fe-Cl2 -
2.313; Fe-N1 - 2.181; Fe-N2- 2.166; Fe-Pl1 - 2.497; P1-
Fe-N2 - 135.19; Pl-Fe-dI| - 100.77; N2-Fe-d 1 - 93.70;
Nl -Fe-C I - 156.18; dIl-Fe-Cl2 - 111.98. EXAMPLE 6

Synthesis of the a-Dum ne Metal Conplex Having
Structure IV [0179] A solution of 0.211 g (0.92 mol)
of 2-(di phenyl phosphi no) et hylam ne in 40 niL of

anhydr ous butanol was added via cannula to 0.263 g
(0.92 mmol ) of c- acylimne conmpound Il and 0.117 ¢
(0.92 mmol ) of anhydrous FeCl2. The sol uti on was
stirred overnight under argon at 55 C. WD 2007/013931
PCT/ US2006/ 028068 79 The solid that fornmed was
filtered, washed with a small anount of THF, and dried
to give 0.380 g (66% of dark green product. EXAMPLE
7 Synthesis of the a-Diinmne Metal Conplex Having
Structure V [0180] A 0.202 g sanple of

2-am noet hyl (4-chl orophenyl) sulfide (0.93 mol, 80%
pure) was purged with argon for 20 mn and then added
by cannula to 40 nL of anhydrous butanol. This
solution was transferred by cannula to 0.265 g (0.93
mol ) of a-acylimne conpound Il and 0.118 g (0.93
mmol ) of anhydrous FeCl2. The resulting solution was
stirred for two days under argon at 55 C. The dark
solid that formed was filtered, washed with a snal
amount of THF, and dried to give 0.203 g (39% of
green product. Recrystallization fromacetonitrile
gave long, rod-like crystals. The obtained crystals
were subjected to x-ray crystall ography. An ORTEP
diagramfor the crystal produced in this exanple is
shown in Figure 2. Selected bond di stance and bond
angle for the crystals



include: Fe(1l)-N(1) = 2.132 A, Fe(l)-N(2) = 2.197 A

The X-ray crystal structure for the material and the
wetloesss1 ol i gomeri zati on exanpl e provi ded i n Pablus2@®6/028068

indicate that it is not redquired that the netal

compirexing [grpoup of The g-dji e metral] cp X o3
dagi|vel (con®l exiBd) jbond {wilt h| &he [ret al| g |k p&)| 0| hage
anagctj ve echykede ol i goner| zaki|éh| cat alyst | fhén| t he | =
a—thtrrre—fetatrcorplex—s——epnrtacted—wth—etyene
ang | & cocat/a| ys3t g Addi1icna|| lyg|the X-ray| erystales ||
sfEy&G ure ijgizages that [the ag (diif Mnegefak g |z =
mpl exes rmayl be ilsolated iln a dinerjc(f (havj ng
§ bdqgi ng| halpogencat ons) and have ., [an| actd ve| stlhy| £ne
%Eg rizati|on| €3t al yst |when| Eh& |a- di i|@ ng| Betalc | o | =
conpl elx is |contacted with [ethylléne and “a tocatal Vst
EXAVPLE 8 |Synt hesi s of the arDiji m ne Netlal | Conpl ek
BV 4y Strua@esyl [0[81] A sgllwtiwh3efe Oz Pa%e X 19205
ol|)? |of | 24 Cdi ph8nyl phpsphi|no) 8t Y| amin€ jih| 20 = of | <
arhydreus—hutanplwas—added via carnn,'!: to D377 g
(,?51_@(2 nol )| of a-acyli m ne |coppound | I |and | 0./130 ¢
(BL£02 bl ) Sofg aBhydr olis | FEC1RE | Enes s8I @ ionEwas| 8 g | g
S Enfed overhighE |undef ardon| gt BR 8 | gThe| Eesul$ | B9 3
i green|saol ution wap reduced|in vpl yng tp 5nl i n
vacto-—depestHt-prga—green—sot-d—Fh{-s-sg-d—Wwas
f3 Lyer washef_w.t|h. di e ther, and dried|to 9| yve
& 352 gzg ES;@ Q‘gf“‘g;néete%w br%&tg “Ret( Fstalt ga%"i 0‘% WS | =
derg—+A—VeON-—EXAMPLE B 11011821 Pollynpriizati on
pgacedure: |l Separate| rung, eaqg h mpl| exle
Iﬁ-lgegt éd in Taul'e| 9| (|preparegd RS % g‘ftta%dg‘r dqgs‘bl U\ti%n‘*i ff
metifyhene—c¢hhorde—or=as horogenepus—H-xitfe—th
Righens Jewas » pracedk |4 &N NR BUbe bNed 2 (g 1R( 3|98
subst dnt | al|l'y| okygen- knd noi st Ure-T [ ee ‘gnvj T onnent
I§ _1heg b| phenyl| m Xture|wds psed,| apouit |0. of
@Ehgl enezchkl | ) deovies| added 1o | Ehee tabe gThg:r@M% lebeg |
was | tlhep sedled and affiixgd (using copper wne)| tp
thelinqtefnal [styrrirng pe¢chani smofl af 500 [ni Tqi nj €35
10 P80 (3389E PETEUSPIROEIZENR0S 90 31 ecls pl qoizie 2 |2
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mod1ﬁ@t1M1s|\}ﬂherEbf qan Gbe Gnddle be(bné gkilled invtht QrtMnN‘ioM MpMﬁNﬁ %Nhg\fbmt and
~ Xl

teachlnigs op tl’fe \éentlol? tT g emgo%mﬁntt)ecliestgﬁf)eéal@re@l] éreoe a a\W Bnlb’ @d are not

inten€led to be limiting. Many variations and modifications of the invention disclosed herein are
possible and are within the scope of the invention. Where numerical ranges or limitations are
expressly stated, such express ranges or limitations should be understood to include iterative ranges or
limitations of like magnitude falling within the expressly stated ranges or limitations (e.g., from about
1 to about 10 includes, 2, 3, 4, etc.; greater than 0.10 includes 0.11, 0.12, 0.13, etc.). Use of the term
"optionally” with respect to any element of a claim is intended to mean that the subject element is
required, or alternatively, is not required. Both alternatives are intended to be within the scope of the
claim. Use of broader terms such as comprises, includes, having, etc. should be understood to provide
support for narrower terms such as consisting of, consisting essentially of, comprised substantially of,

etc.

[0184] Accordingly, the scope of protection is not limited by the description set out above but is
only limited by the claims which follow, that scope including all equivalents of the subject matter of
the claims. Each and every claim is incorporated into the specification as an embodiment of the
present invention. Thus, the claims are a further description and are an addition to the preferred
embodiments of the present invention. The discussion of a reference in the Description of Related Art
is not an admission that it is prior art to the present invention, especially any reference that may have
a publication date after the priority date of this application. The disclosures of all patents, patent
applications, and publications cited herein are hereby incorporated by reference, to the extent that they

provide exemplary, procedural or other details supplementary to those set forth herein.
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wQ 2007813981 2007/ 013931 83 PCT/ US2006/ 028068 [ ORGBS2006/028068
Wi | e preferred enbodi nent $4of the invention have been
shown and descri bed, nodifications thereof can be

made by one skilled in t §d-AMS wi t hout departing from

the spirit and teachings of the invention. The

What € 0RQghigment s descri bed herein are exenplary only, and

are not intended to be limting. Many variati ons and
nodi fications of the. i nveaﬁti on di scl_o.sego her eL{é are . inebond
AgBEaIHPEPTaHIgE AR W ICANYH SOBRIBhe T S PR TR hEpH A imine bon
in\/th@?%seﬁm@lmh sdligmeeBcodtpldx] dFicb@bin@ivas heof. expr essly
stated, such express ranges or limtations should be

understood to include iterative ranges or limtations
Thg mFt‘lhR‘EOfl‘Fgérﬂi?tWée“?g’FWCH’@dWTW?SﬁS't he expressly stated

a) AB@R&tAY arl d-MByliRine @ASpdAd G metd] B aBbOp imarl athidepddaut 10
includes, 2, 3, .4, etc.; greater than 0.10 includes
bh. fepoveng e oggfiipine r’é"tt%l.c?mplgke of the term "optionally"
with respect to any elenment of a claimis intended to
TheaBthbd at cliihe, stibieRcl) Bt eeyiimihsSconipatid doggrisesran o-acylimine group

alternatively, is not required. Both alternatives.ar .
RS 0 EHh URETRE G SRy o OB ety rmctonal
gh)ﬁ@ﬁ&i&l{] hyﬂllfbgdfgylit@b; afl 2) arrin®esaming cnjaisss, anhbﬂfl% |ehup, a metal salt

etg. .shou nder st ood. t o provi upport for
SR PP A SHE FEBORRE P =51 = E NGt oo o the NE:

gapentially of, conprised substantially of, etc.
[0184] Accordingly, the scope of protection is not

LG S GERFE A0S PR s

tHereof.udi ng al | equi val ents of the subject nmatter of
the clains. Each and every claimis incorporated into

he cihficatiaon ' t t en .
B3] A A DAL RS ALt BLEA oo
deratd afreen an aolditici @dioho abd ehe pefdimiag nitegtro diowe nifsthe fe-acylimine

b RLERE S o BV B RS v o
thehprimary angnepeongrises & diakt! beenipylegourt a dipkamy] eminyl group, a dialkyl
ol . ' ¥ :
B N
anliaflol oslfidys gofip, ad Ipheyatt ewifidyl gavmm furapplgromt izothéphenyt group, a
R SR Vo, § SPREE LR Eot RSP Yol S GRBBE B SO o pyranyt
gpupcediahsdropyranyt frevp, dapaolisyl ioppl sanvenbyhgryun. @ Pyhielstnyd group, or a
plé%rﬁl%g%%us laHd th%nl%gg yogﬂ 391%% pﬁﬁ%g%%oc@&%&@@%l t8 élo hydrocarbyl

group.

The method of claim 3, wherein the 1) the a-acylimine group of the o~acylimine compound is
derived from acenaphthenequinone, phenanthrenequinone, or pyrenequinone and the a-acylimine
nitrogen group of the a-acylimine compound consists of a Cg to Csq aromatic hydrocarbyl group;
and 2) the metal salt complexing group of the primary amine comprises a dialkyl aminyl group, a
diphenyl aminyl group, a dialkyl phosphinyl group, a diphenyl phosphinyl group, an alkyl etheryl
group, a phenyl etheryl group, an alkyl sulfidyl group, a phenyl sulfidyl group, a pyridinyl group,
or a morphilinyl group, and the linking group of the primary amine is ~(CH;)n~ where m ranges
from 1-5.



10.

11.

12.

13.

14.

What is clainmed: 1. A nethod for producing an
a-diimne metal conplex conprising formng at |east

wep@7iomose bond in the presence of a netal saPCT/URBDE28068

conplex or conbinations th& eof. 2. The method of

erein the hod conpri ses: cont ctln
Tﬁﬁ H&rﬂgéwf Wﬁiﬂﬁé B Ji’?dlt) the ragyAing grpup fgf)ﬁae ga ggpmpound is
daiied Efrord NidenaPhthdrBGONRE | lalﬁa thch%z aa 1%1hénnﬁtﬁ>geietgadup c&nrmb &Xacylimine
3. The nethod of claim % the o ? [impe
RPRYBE SensEbRS e & S@ﬁtltate%@mnw T groapthe g s complexing group

02t1R GYikaF) a‘i‘rﬁné‘écﬁﬂpﬁ%"& dheD Ay brdty, A Guiktitufd dﬁfh@t@m Yhinyl group, a
group consi sting i nert functional gr oups

dﬁ*}ﬂal%yé eaqsewylgarwpe S@ﬁf&u@s‘ dtph@l‘/bph%lwyl RS El%?ﬁﬂrﬁukﬁégl group, a
sa@titubNGIZ ey WRIF A %@Jpab p§Adihyl EOFPLEX sNBti@feaYridRd @oup, and the

linking group l1nking. t netal salt conpl exing group
lintsng grotp RfHbe Prépasy pming is ﬁ% WS BPeefnt -3, wher ei n
the netal salt conprises chromum iron, cobalt, or

THE ¥lethb @ 5f c14iReX, @8érein/the cPacylliRie BBHEREHI prr@hl%ﬂ By:3,
mhereln the 1) the a-acy F|n1ne group of the

b- SERRGURE AR o OV 0 PO AT SHSISHE e N group and an

a- GrANA ARG chid@tifg HGNdrl thdBndigfdupH& }Qﬂl‘ébﬁi’b}ﬂfgr&liﬂfhnd
a-acylimne conpound consists of a C
bhyﬂ?@&%@ﬁﬁp‘b?%@%megﬁﬂx?? ‘t he net al salt coaneX|ng

group of the primary am ne conprises a dial kyl am nyl
TYE @i¢thod @f dlhiﬂh? ﬂwﬁereﬁmmfﬁ% oHc@iPine 60@0@11&( ydmprﬁémpiﬂids}ylhﬁne group
a‘%ﬁ 8% %{-acg 1 gh N n(}égl% DROS f()ilglléﬁ?%la%) %f %g P?f a’l%nﬁgalng% grpﬁqtj gggs}élting of inert
f@fcﬁbm%] g@uwrhyﬂydﬁmhrbylcmupg Elmdz) t?@plﬁl‘dzfr? ramhneg:b@sm oftan -NH, group

en r tetra r of ur an

B ot GSking of bt BRI CEiirs o shRsRY fap

group, a pyranyl group, a tetrahydropyranyl group, a
Thel nfethot Y tlaigt Bufherein: p)/thE olag}lirgine t@mpoandydnipeiséstinrydcylimine group

ou r.a eridin d.the Jinkin r.o :
o8 Gy el n® Bhnp BBl Panle B ki iliiByime srove
hgklﬂgl fhe GetalTdak cnmplhx}ﬁig gdoug kaathan cBacylhime aitrogéhaorh) add®) th primary
ac m.ne gro cylim ne conpound i .
oBFiep B o/ e o PR B AR sRHER PR Pt Sriopghiroves or
hpdro@yyép@gpli none and the cx acylimne nitrogen group
of the a-acylimne conpound consists of a C6 to C30
TRE %’Jﬁ&)h Sfaé/iﬁlxrlo%/ﬁgrg%{ tl}eQnte% comﬁﬁs%s 2) the metal salt
conpl'exing group o y am ne conprises a
ajli &bidydting An ﬂy¢yligmm1mtalaompllﬁphemprmam amihe;gndup, a
di phenyl phosphi nyl group,
bg ?&%%£PE%%H£$§QX4E%%hg?mlQphenyl et heryl group, an
al kyl sul fidyl group, a phenyl sulfidyl group, a
Ty mpethadydf gaimupl, whereig lishep hzrapylmyme gremy [gomple| comprises a complex

SEAREL 8l Byt iy 5 b e SRR Sl n
agylingrenifregen aapup fcorsistingrpi3an quylegrﬁun ms@)ngtoﬁ @nert functional groups or

g?dlg&\fﬂ) lg} a‘ﬂﬁ Qwﬂe Exrnﬁﬁlﬂ Gminé ¢ gllléegrh DRuS B’J@? lz{%tdl Salt complexing

erive acenapht equi noné and t he acylimne
griupyangd e dinkjng gieupkinkingdhemefelsalt aorpdexinggrpinin thec Ok igeus.
of a 2,6-disubstituted phenyl group; and 2) the netal
THé hﬁeﬂfé@%@kﬁﬁﬁ M) veHefHPthe metal salt comprises chromium, iron, cobalt, or mixtures

thereof.

The method of claim 12, wherein the 1) the c~acylimine group of the a-acylimine compound in

the o-acylimine metal complex is derived from an aromatic o-dione and the a-acylimine nitrogen



15.

16.

17.

18.

of the primary am ne conprises a di phenyl am nyl
group, a substituted di phenyl am nyl group, a
waele@hemgsl phosphi nyl group, a substituted di pheelyiUS2006/028068
phosphi nyl group, a phenyl %ul fi dyl group, a
substituted phenyl sulfidyl group, pyridinyl gro
gorp af Sawsryining gOBpIIaiTh e eBipine é‘i*f‘t‘ﬁ?l CA@Plex |°?H€’FSF§g°f 2 Cy to Co
hﬁ&&aﬁ:\(pgmaﬁz Gnd rzb Emwetmana emh exuegcgl%mlst & thwlhﬁrynrﬁla@ @&prises a

from he net hod of aim wher ei n

diglgle gmingl BEOURo ﬁp@glaf@ﬂ §m]§¢/le SEBd ab@la legl) plquph%et FIPP> o diphenyl
pl?o '\ﬁrllzﬂ@ )@lrou‘ﬁoglpgfl@ﬁetﬁ&ﬁ ﬁoﬂf eyl MRS g‘?&fﬁs b talk?g SL@tfldy@%roup,

and an organyl group consisting

plegyic 84 @%gr@tnoo WpErBY! FINPdpOBRPRPY! giogRip2 tﬁtr?ay@yfuranyl group, a
ttﬁ@‘ﬁ&‘&? 530919 tﬁﬁdﬁyﬁ%&fﬁﬁ A AEpIERTP OS2 }%'ran-g/h Eroﬁﬁtah@t%h%ropyranyl

a- acyI|n1ne conp
goBppraunelng rﬂf%lpa%mqlﬁl ﬁ@ue,raomsrohélﬁﬂ %wpaogwlp@ ifinyd group and the
itk g}&fﬂ%fgﬁe%&awmhéédrﬁwm&f @M Of, hido QYA BYp I OUP
consisting o |nert functional groups or a
hydr ocar byl grou and 2) the grlnar anm ne consi sts

Tht method afHpaitirigupy ExRdnea) ﬂéfr‘é‘ mingrRHp Ldhrss-apipgpegompound in

tHe rb?afc&h& 4B Gk @@ﬂ‘lplg{ QURSIVA fréin RedliharhinodE, PUehanthinequinone, or
The nethod of claim2, wherein: 1) the a- acyI|n1ne

PESRAIBIOPRE EniIE i ey IIme AUERER SRR 0T fACY RS gmpound in the o

a@fhﬁ'ﬁ:ﬂél thdB1NBmPlek QLR & @@@to@{%ﬁﬁﬁ&@d%c%&ﬁéroﬁﬁ'aﬁd 2) the metal
exing group and a |inking group_ |inking

t he
sORPI<SiaE Bob Apthe RTiFeY grREg ﬁomarlﬁeh%dlalkamlwhgf@% 2 dipheny! aminy]
gfb'uﬁ raQQa@lE&l @ﬁ&mmﬁggou% a 31bl%nﬂrﬂh3§)|hh‘1yl @6y 8n SIRASkIRES e@lip, a phenyl

u

group, consi sting of I nert
e@wbtgxoaﬁ,apn gf Il sulfigy! aroumy%a m&%ra(} iy gigpp. a PyriqiRg group, or a

rf¥BINR Qbut bl 1 InkidhEb) &t thd iRy Biafhe GONDM]) S 8ftercdh ranges from

contacting an a-acylimne nmetal conplex and a prinary
12m ne; and b) recovering the a-diinine netal conpl ex.
12. The method of claim 11, wherein: 1) the

The A6bd 6T AN Fhere@TR @%h&@-ﬁ@ﬂihﬁ&sgr&l;ﬁ@mé e¥cylidfitewapound in
a metal salt and an a- g_ ne corrH]g nd conpri B% an .
the- gepIiPRen @t SopPIghds ﬁ“"éd R | 3R AU e T e nané 18y §-acylimne
QP& gs&upnﬂ 11@f - @i *BYpoudd life &Qﬂﬁinﬁﬁd mgtam‘ompm I‘cbnsmts of a 2,6-

functlon rou a_ hydr r.oup;
i SR S e 2 b, e PR R Sl @iy amine
c@lﬂﬁfﬁkﬁé(ﬂlfi&nygdrﬁiﬂﬁ ,gréupla subktititsd ﬂ@h@inMﬁmMI dibip) g diphenyl phosphinyl

eiPBP o Vgt S AiTheny P%H@P@Fﬁﬁ‘)@ﬁgtpﬂ@}ygﬁ gl o3 SihsgiOea phenyl

s@REy0 FHdup) a pyrmﬁhyl gbadra somsnmt@atpymemyl grbay, enf the lidking B@up of the
nmet hod . of Céﬁ 2, Wwhere %g Eg 1) the a-acylimne
PHREY BTG 1§ NeHar XRAS RIHESYEWpound in the a-acylim ne

nmetal conplex is derived froman aromatic a-di one and
Thhrecthodafidldimil D ewvtieidif the ezmoﬁrlﬁﬁ@ﬁ&b&bﬂ@&i is prepared by:

CT/ 006/ 0 80 8 86 of th
Lo RRARE Fhe P RO By AL Per i s oh g 2y ggpup and an
a G‘rgaﬁ}(b 03P corfaistiigerandot/fimagionall proupset amydmbvebﬂgtoab salt
0 exin ro of the primary am ne conprises a
bﬁig?ﬁ??m%ﬁ¥%vp%§Pgﬁs?m§u ‘phenyl aninyl group, a
cyli abkackingthe sqabylitgihe epnguopnd witlda pkelsglt; anphosphi nyl
roup, an_.alk et her roup, a phenyl etheryl group,
dg ' Bmggﬁloﬁlﬁwmapgﬂf&g exphenyl sul fidyl group, a
furanyl group, a thiophenyl group, a tetrahydrofuranyl
Toe metbod af claim 12, wherein the o~acylimine metal complex is prepared by:




19.

20.

21.

22,

23.

24,

25.

t hi ophanyl group, a pyridinyl group, a norphilinyl
group, a pyranyl group, a tetrahydropyranyl group, a
wa@eionoliognyl group, a pyrrolyl group, a pyrroliBCTyE2006/028068
group, or a piperidinyl gréép and the 1inking group
of the primary am ne conprises a C, to C10 hydrocar byl
a)gr eupctingsn oTHeYRRUPRIUNG rpgtalishl £d 2 RHBAY; PR eongijtingpg an -NH,
%8%(}1 g e{ﬁeor&'n 0195 an@ﬁtn% SO¥drt BB RnSIOHFRRE B aitfdrobd?y1 group;
a- I mne ne conp ex 1s derived from
ac@ﬁaphtheneqU|none phenant hr enequi none, or

l?yﬁ%%g{%ﬁﬁgﬁ%cﬁm& lli{@talacgﬁﬁ))ék' m ne nitrogen group of

I mne compound in the a acylimne netal

THOHREX o? 9ﬂ§1’1 S1t1 Swﬁérelﬁ &p tﬂeoa-ﬁgmﬁfeolﬂ&ﬁﬂ Sonthyek &ﬁﬁhbéé' a complex

group; 2) the nmetal  salt conplexing group.of the
bequzmryetdrwlh andeasryRayS@ineLoRPeHNR PPIBIAINE AN GReyijpHinegroup and an o
hfﬁ t} @l:é;r@ﬁ(ﬂ conglﬁtmérbf aft ofé'al%ll I@"(Jup REQERNY Hherd ﬁﬁib‘tﬂ)nalagroups or

phen group, an al kyl etheryl group,
a pmwtbyl @pm raw 2 @nrpmala mielepnsigiofranail grogp gnd ap organyl group
o4 t'i}?g ﬂf ﬁ{él‘tffl!lrgﬂé)nagéfgﬁiﬂ 101 Qhﬁﬂidaﬁﬂypé/rt)upg roup, or a
i nyl group, and the linking group of the

g;lnarg amne is -(CH2)m where_m ranges fr?

Tiheetred 96 ¢loim 141 aheremp D et é‘fyﬁmfrﬁ’emitjﬂ a%’gﬂfi% %éomplex

b&&@éﬁpa ﬁétaltsgﬁ aftt ACHhdYNHAR SPPRINGmbising H€o-aoyfifiilel gidupeand an o-
nmetal conplex is derived from acenap htheng@aaqwre and
I

aqyHening TAEEFT BOR COMATISING JaPF iy SHLTP T H {132 &P king group linking

th(éq{]aﬁl"s@ﬁi coRplelig %%uﬁ%lth%ﬁ@ylﬂiﬁﬁ@hm@gﬁﬂ)it@ﬁﬁ 6N3) 5 tpSimefy amine
- |suBst|%uted phenyl group; and 2) the neta

cwstmgc@fnqﬂ Srgoyr %@panoqrgwb ZIOPR fepsiahPhinert dgeppyed geoups or @
hﬁh&hﬂﬂﬁ@ﬁ am nyl group, a substituted di phenyl am nyl
group, é)phenyl phosphi nyl group, a substituted

henyl phosphlnyl gr.ou a_phenyl sul fidyl. group
ek e RN conBTiPRE Agtetd) SRS %Lﬂg‘?tata phjerntate o
didin® cSrptuhd Whéreid tiRyd-digthiny Eor@fo@h@con@ﬁ@estalﬁ@dﬁnﬁkd #gup, a first imine

roup of the primary amne is re
nfOgHR oW, 20 2 FRNhBHAGHIPETL ETQP%“T%% LR g O Tt mine

nfvo@&ydrbypl Nne metal conplex is prepared by: a)
contacting an a di acyl conpound and a prlnary am ne

onsi.stin and .an
g% ﬁé‘i@tﬁeﬂgﬁ Forfl &t ?I\#_%‘}%@tq g’h Fn g o%%‘gmg ymﬂ?%{i&)oc ar%ltafe the o-
dBinRe Rioup Js defl CaAMBI ﬂga Hiaeylaompquhd rthenﬁsﬁmmmuimgen gloup con51sts ofa

con act| the a a ound with a |t
RIS deRE B Prgit o R ORI o o Golbi Egion sroup.
arld éhe sed A0 Amidk netlro@bmg&)ﬁp cwlnmm A rhdtd sakt am}apliem'lg] gronptend a linking

conmpl ex WO 200,7/.01393
B T T

conpound, a netal salt, and a primary am ne conS|st|ng

Taé oedmmnﬁ)dl—ﬁhetagccmnmexamﬁjclalm 21, geleydin greompiiming Prapi in gledfed from an
er.t fun tlonal qdroups or a hydr ocar byl group; and

axg)maglcé g

F%@p?ﬁe a-acylimne netal conplex. 19. The
met hod of claim 11, wherein: 1) the a-acylimne netal
Too ropdiaxine o icomplea foritiime®3, Wetreiedhe a-diiatind geoap tis Agdved from
a-acylimne
<SR e RN G oég’% el consisting of

an organyl group conS|st|ng inert functional groups
The o-diimine metal complex of claim 24, wherein the o-diimine group is derived from

acenaphthenequinone.



26.

217.

28.

29.

30.

31.

32.

33,

34.

35.

a hydrocarbyl group; and 2) the primary am ne consists
of an -NH2 group and an organyl group consisting of

w0 p@rpi13osnct i onal groups or a hydrocarbyl gr oupCT/B82006/028068

The method of claimi11l, whefein: 1) the a- acylinine
conpl ex caqnpri ses conpl bet.ween a

ngﬁdmg n’p ao%%p of ﬁfaﬂﬂé 2? n’p @ﬁﬁ’ﬁ?l?%‘?lﬁﬁgeﬁ Igroup cons1sts ofa C,
t@CﬁﬁMﬁ&ﬁﬂﬂﬁggﬁpup and an a- acyI|n1ne nitrogen group
conprising a netal salt coaneX|ng group and a |inking

roup linking the tal t.c | exi.n roup to the

¢ gEymmTinel ﬁﬁm@ 35{1 8%W61“£F?&P f% gt BPPWB&?SGB iR consists ofa Co
t@@ﬁaﬂoﬁﬁtlmyd@cfca@m gré¥g?2 group and an organyl group

consi sting of |nert functional groups or a

TR i) e B ot 2o e G Bromen BB sroup i 2

2fetdilenyighadytorowl 4 ZE-ARISHHBOUBBumfeek ejorliibdpeoptpteryliiide.

conpound conprises an a-diimne group, a first imne

itr ro nd sec nitro u
Tpetiie Gt Bl pLaRR R iert B R ot By eroup of te
s@bid pmin@ ?altro'ﬁléte gduglicomprives aRliAky] eaiipi @xoupf a ikl 2dinyl group, a
ST oottt RERUGORRER vt o6 P AT R0 sy ifheny! ethery
gtolng, dni a’ll%tl shlﬁﬂil%rdﬁjpt i ol gﬂﬁnyp gﬁ)ﬁpl&'l fSitmylogrowp, a@lioptenyl group, a

0 ou stln rt functi.anpa
RO e T BB B GGt 2 THHEIEH o, o pyrany
gﬁﬁﬁ,cmﬂtrahﬁmrbﬁyrﬁﬁyﬂ BOGE A q@noliy] g [ Faslyhgioed, alpysaéldinyl group, or a

PIRGEGTS SENP U B ek g0 B PameRaih solPiie P S Co hydrosari

gpupup. 23. The a-diimne netal conplex of claim?22,
mhereln the a-diimne group is derived from an
1tm1ne %netai rﬁlezcsofna(llumng Zl%eﬁem hhe dmetd]! sall? comgﬁ:?unlg SSroup of the

ex o er ern I’ mne
scd:end uside ﬁlrtmgtn gmemamhpﬂmem e qlidlkyd nlmlnyl group, a dlphenyl aminyl group, a

%sﬁtu?eﬁ Eélen#z% niny 8%%‘& g Srl(ialo lrpgxpse :ﬁ}l#y oupwﬁ ellphenlxp}?‘lﬁ) eph1ny1 group, or a
substituterhidipheryt phoppliigyl genp.ved from acenapht henequi none.
WD 2007/ 013931 PCT/ US2006/ 028068 88 26. The cx
S
Tﬂé O{?él%ﬁ]llen%%%eﬁ gdlr]%!ugf(gg(ﬁqs%é?}éﬁ&%} ’theg%&gleéaﬂé_?gﬁle&ir{g ,f__],;roup of the
s¢wnﬂ oo hiydgey goup codiiseskhpyaiditiyi giomeompsubdtitntesiAspyeidingt group.
claim 26, wherein the first imne nitrogen group
15 r&Sdl it AibtaPcdibled O é}gqﬁl 3, %&élﬁ tﬁemétgp ?aﬁtb%lmp%ﬂllépgroup of the
e a diimne neta l'ex of clalm 27,

sqch@d @BIHF festiiye;: il aﬁf@m‘tqn@rlﬁﬁﬁd?m ellylostheryy gigpp.i & pbenyl etheryl group, a
s&s@tuﬁi:li 'ﬁﬁér%)’étﬂé}ﬁry&upgﬁ QWP suBidgl g@o&y Qgﬂéﬁ#pﬁ@fﬂﬂll gi@lP P a substituted

I1sSoOpro phenyl group he a-drim ne
Sﬁﬁﬁéﬁﬂwbnplex of cIa|n122 wherein the netal salt
conpl exi ng group of the second imne nitrogen group
TRO @nﬁlhﬁfesmaaldéoa{pm of @MYL, YhQUHR; thé nidiaP Bﬁmdmp%@esreﬁkommm jron,

oup, a dial kyl phosphinyl group, a di phenyl

%ﬁgéﬁwmﬁWWSHFWG an al kyl etheryl group, a phenyl
etheryl group, an al kyl sulfidyl group, a phenyl

TaSbAliEhHe nekaD bdtnplék drelaan Y3, viHeRihe AetalYaRRBERKEs BEOUP, a
tetrahydrofuranyl group, a thlophanyl group, a

ridin r.ou r.phi u ran
Tgé/ a—dﬁmlr}é me%al cm%plex opaaigq il ﬂgremq{;e a—Humme cme011¥1d is bidentate, the o-
diimine group is derived from an o-diacyl compound, the first imine nitrogen group consists of a

C, to Cso organyl group consisting of inert functional groups or a C, to Cs, hydrocarbyl group,



36.

37.

38.

39.

40.

41.

group, a tetrahydropyranyl group, a quinolinyl group,
a pyrrolyl group, a pyrrolidinyl group, or a

wEer@enixdsnyl group and the l|inking group of theCpPURIUA6/§28068

am ne conprises a Cl to C1& hydrocarbyl group. 30.

The a-diimne netal conplex_of claim?29, wherein tpe £
thersecand SBine TEEAEHR GXIURFOBTBLAT 8fCit Be 0 SEETHY SR fensisting of mert
fuRtitibh gRRp LAY 1Ry dsRsyRedbml Kyl am nyl group, a

di phenyl  am nyl group, a substituted di phenyl am nyl

group, a dial kyl phosphi nyl oup, .a di phenyl . .
Thshesdimingyeter eRmRlcxopt ﬁlalr%ty}ﬁsg’:ﬁ"frﬁl ethe - iiaig sroup is derived from
aceﬁgﬁtﬁaiegmhorﬁ,r;qllélp&nﬂ@ehequﬁ&e@r gireidgiRomet al conpl ex of

claim 29, wherein the netal salt conpl exing group of

the second imne nitrogen grou onprises a .
T g Rl GBI eloi Sy DL L Pe 2 UBYF PR RRgpssts of
C 38 Caol ¥EmicTydfichBy B ané ¥ ¥e0d Ahing IngtdFer Broupvb@ists f an Cs to
the netal salt conplexing group of the second imnne
Con oy JEcaiip! €oHPpr i ses an al kyl etheryl group, a
phenyl etheryl group, a substituted phenyl etheryl
AR b Rinedndd] khnpRH lobhhisingGraetfl, sald c@hgrizylg il doingdleked to a tridentate
roup, or a sugstituted sul fidyl group. 33. The
o-gUging RPTAROUAGEIPTSBRDI ex of cl ai m 22, wherein the neta
Saldt EamRhé Sesus ha@wediMroh I atnaphebajuinongr phentithessuinone, or
thereof. 34. The a-diimne nmetal conplex of claim 33,
WA ENE netal salt conprises iron. 35. The
2)a- fiistinige Abn GOIFNoANstRE of b aiddidkthylphearkimou, he?,6-diethylphenyl
a-diimne go ound gs idenng%e, the a- diimne group
i STTAEP PLAYHOTHSRTRKIPAER EYP ®¥onpound, the first imne
3)Ni 4 kRERN HHO Flﬂr_o@éiﬂ §Iio]§15 ssOrﬁ»;_frisangl Cihetab saﬂBﬂ)nqﬂegfggygrom m(g)ilpa linking
consi sti n i ner uncti ona QuUpS _or .a to
Py BP BT BB ESTIOeRE RS B PPP S B o R G
89 the second imne nitrogen group consists of a C, to
TKS3O-dBfiha idtalgdonipiexcandiimt 38 gvhefeiri the ribetalf salt cbmplesihg group of the

roups or.a C to C30 hydragcarbyl . up, 36;.T .
oo B e ot ISP Ml 2y, SR aminst o
substeitdiliplengl amipyliggoud e dialieyd phosphinylarempapéipheamedasphmybgroup, or

henant hy enequi non QI _pyr.enequi non : :
S R D G R A 38 e eapd Wipe mipogepygronp i
-(CH)pewltrd mag2or JYr oup consi sts of an C6 to C30

aromati ¢ hydrocarbyl group and the second i m ne

i tr.ogen u Qnsi C30 aromatic
T %loﬂ%t%g? y{apﬁo:)mdﬁeﬁ( 0 §%¥n§%\§n)ﬁa£@ gisiggncéllg Tet al conpl ex
conprising a netal salt conprgsihng iron conplexed to a
tridentate a-diinm ne conpoung pri sing: 1) an cx
dii m ne group derived fr?ﬂ$m» apht henequi none,

Py

phenanthrenequinone,«Ep “qU'-one; 2) a first
imne nitrogen group AR S

2, 6-di met hyl phenyl gripup, gﬂg et hyl phenyl  group
or a 2,6-diisopropyl phényl group; and 3) a second
imine nitrogen group conprising a netal salt
conpl exi ng group and a Ilnﬁlng “group linking the
netal salt conplexing group to the second imne

Thé ¢-didgimn n@tabpomplex of claim 39 having Structure IV:



42.

43,

44,

45.

46.

47.

39. The a-diimne netal conplex of claim38, wherein
the nmetal salt conplexing group of the second im ne
wWoRGrowesL gr oup conprises a dial kyl am nyl gr oRQI/US2006/028068
di phenyl aminyl group, a 9$@bstituted di phenyl am nyl
group, a dialkyl phosphinyl group, a di phenyl
phosphi nyl group, or a subst¢tuyed di phenyl
phosphi nyl group and a I|nk|nm~w o\p of the second
i mne nitrogen group |s - fn "-« ere mis 2 or 3.
40. The cx d||n1ne ex of claim39 having
Structure I11: ucture I1l. 41. The
a-diimne mnetal conplbx/ofc 9 having Structure
['V: WD 2007/013931 PCT. U82006/028068 90/ \ I N
Structure IV. 42. The a-diimne netal conplex of claim
39 having structure VI Strugd@RBY.Cl Structure VIII. 43.
The a-diimne netal conplex of claim38, wherein the
Tﬁ@e& BlimR@nbta LR &0 9191n9§%9m@fstrﬁclﬂ,§e vagcond i mine
trogen group conprises a 2-pyridinyl group or a
subst ituted 2-pyridinyl groupd the 1inking group
of the second imne nitrogen w'“ is -(CH2)-. 44. The
a-diimne nmetal conpl ex > -~ , Wherein the metal
salt conpl exi ng group_of aec nd imne nitrogen
group conprises a p @ PSUF I d roup or a
substituted phenyl s ‘1dymlm and the linking
group of the second |'V/e nitrogen group is
-(CH2CH2) -. 45. A procegs,fod v oduci ng al pha ol efins
conprising a) contacting ethylene, an a-diimne netal
conpl ex, and a cocatalyst and b) formng an _
Thy agi@mmeu metel eompjiresfeclpmodf dfhe%hﬁ»eu@‘?tﬂgsaglﬁswalexmg group of the
sé%&f 0% niftSeen %?&Jppcro%ﬁ% 203 prld@iyefbap oVl %ﬁl%'tlﬁltédr@pyndmyl group
di 1 m ne net 'ex conprisés a neta sa
amddh«pll Bsneroupe! the S@qenél imping pisoge g it (Cliper ei n t he
a-di i m ne conpound conprises: 1) an a-diimne group
THE bldviBfhel HQRD @ﬁl]ﬁe'xdbia&?{lhl 9 rﬂ?lﬁkb‘ﬂd theZhetdl tfaltro%hlpleﬁlng &roup of the

nitrogen group consi sting of a to C30 organ
seearfsingRg HEOSSP SFRBCPIPTISH étPP%Wme@‘% gi54P §F 2 e %tes Phaggl suifiayt
O EROAE TineQrUpRSF t}fé@écoﬁa irAnSAEEE ot RE(CEOERPEN

group conprising a netal salt conplexing group and a
kin group linkipg the netal salt conpl exing group
Rsoqe OF PSS @lcp%@l@ﬁnsgplaaﬂsmg

a) contacting ethylene, an o-diimine metal complex, and a cocatalyst; and

b) forming an oligomerized ethylene product comprising alpha olefins.

The process of claim 45, wherein the o-diimine metal complex comprises a metal salt complexed

to an o~diimine compound, wherein the o~diimine compound comprises:

1) an o-diimine group derived from an o~diacyl compound;

2) a first imine nitrogen group consisting of a C; to Cs, organyl group consisting of inert
functional groups or a C, to Cs hydrocarbyl group; and

3) a second imine nitrogen group comprising a metal salt complexing group and a linking

group linking the metal salt complexing group to the imine nitrogen group.

The process of claim 46, wherein the a-diimine group is derived from an aromatic o-dione and

the first imine nitrogen group consists of a C, to Cs hydrocarbyl group.



48.

49,

50.

51

52.

53.

54.

55.

56.

57.

47. The process of claim46, wherein the a-diimne
group is derived froman aromatic a-dione and the
WO 2008013981 ne nitrogen group consists of a C  tRCIZBA2006/028068
hydr ocar byl group. WD 2007/9013931 PCT/ US2006/ 028068
91 48. The process of claima46, wherein the a-diimne
T prigpess of glavn GQW@FW@&WMH? I§ENR d% AsfbyRe from acenaphthenequinone,
gﬁ@@% O FHRA&uiBhe PYT €nequi none. 49. The process
pﬂ% <ﬂ$§%ﬁ %ﬁg%eg% the a-diimne group is derived
from acenapht henequi none, 50. The rocess of cg%|n146,
Thnmpessyofichen 16, mdereinthe e dimine gipuR igledtid froghceraphthgieqyinone.
C6 to C30 aromatic hydrocarbyl group and the netal

T%&C&leﬁeﬁlmgw&&aﬂ ﬂleqfrsttlﬁﬁle SRERAHoM BRisits bf 9GR Cso aromatic
roup conprises a dialkyl amnyl grou ﬁ? pheny|
hmqqs}qyl grosp gnd thegpeialt salt d:p@@leaqng HERY of ﬁesypncg FREp] n1tro§en group

cdtiyRlskyd dinRa %Qllﬂiyp grjoulg ranHﬂ%eny"il aQithﬁBNﬂ a BiveSHRRE ﬁiﬂherg/[ %ﬁyl group,

or a substituted phosphi nyl 9
a |djafigd HIQOS@}F@G BrEP & ﬁl@h@é{@??éph“iﬁl FEOUP (t’fr"ostjfE?‘il‘“?t%‘i1 1pheny1 phosphinyl
OB REd B ﬁnkn(%(:é?'gﬁp of thdMA64R ilnthein$trogePfs coprised -(CHRE- where m is 2 or
process of m 50, wherein the first 1 mne nitrogen
3group is a 2,6-diallcyl phenyl group, and the netal
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The process of claim 55, wherein the cocatalyst is methylalumoxane, or modified

methylalumoxane.

The process of claim 55, having a metal of the cocatalyst to a metal of the a-diimine metal
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Flory chain growth factor ranging fromO0.4 to 0.95.
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62. The process of claim 61 wherein the a-diimine metal complex has Structure III:

63.

The process of claim 61 wherein the o-diimine metal complex has Structure VIII:



N~1le NCC Structure H 66. The process of claim 60,
wherein the metal salt conplexing group of the second
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Structure VIII.

64. The process of claim 60, wherein the metal salt complexing group of the second imine nitrogen
group comprises a 2-pyridinyl group or a substituted 2-pyridinyl group and the linking group of

the second imine nitrogen group is -(CH,)-.

65. The process of claim 64, wherein the o~diimine metal complex has Structure II:

Structure IIL

66. The process of claim 60, wherein the metal salt complexing group of the second imine nitrogen
group comprises a phenylsulfidyl group or a substituted phenyl sulfidyl group and the linking
group of the second imine nitrogen group is -(CH,CH,)-.



