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PYRI M DI NE SUBSTI TUTED PURI NE DERI VATI VES FI ELD The
present invention relates to purine conpounds that nay
wheoowdefiat as ki nase inhibitors. Mre parti cul BeT/gG2008@00381

present invention relates to 2-(norpholin-4-yl),

6- (pyrimdin-5-yl) substituted purine derivatives,
met hods for MBEHODS GFRFORMINGAN AROTHVSPAL
conmposi tions containing these conpounds and uses of
t hese conpounds in the treatnent of certain kinase

rel at ed GROPIREFERENGE J10:REEATERARPLIGATIQNS:h

for kinase inhibitors has proven to be a fruitful area
[000{]10TTHiB eapPE¢edi P iRdKes Hefdtefdcl ko RRAT ABHEY the Behofita6f ipYi@rity of an

substances. Kinases, which are alternatively known as
apphp#tmsnpf%tar‘éﬁvé‘fcéhmk Synthesie pf yhels Punity Binasn gmde fernary Nanocrystals”
filed é’?ﬁ%ﬁ) %%;)8’?0 ith tfle @fnrﬁIeg %taﬁgse{;g(gntda%laofra a%erﬁ L&’f%%f an8 there duly

speci target nole
assigfiéd b&thl aubver 60/937 79 'Hlewoﬂfdﬁﬁdsoﬁsafd‘@ﬁ)hcatlon filed on October 5, 2007
phosphorylatlon One of the | ar gest groups of ki hases
is inggrrorated hevelt by refencestos allprmeses inchylingen Hsaippjation©f any element
t e r
or pﬁp {)f YHC H'esgta tz(g'l %?Jﬁllgg e(lg (g%\gi %ﬁ\}lgﬁeﬁa{ngﬁ ye%eﬁxgber I?éi?rred to in Rule
20.5(a)ed>ﬂthb BCTppmeaﬁe@Ralwhlaaefﬂm P€ITynal ing and to prinme
the cell for biochem cal reactions in nmetabolism
Certain cellular signalling processes have been
i npli cated as i npor tEFIKLD @BRINVEDIION nedi cal
conditions and the effective inhibition of certain
[0002)e| Therepeat invagionrelaes s€ methovds of irtify Huarbesystahe
potential to stop these conditions devel oping.
Accordi ngly, kinases represent an attractlve t ar get

for nedicina ki nase
i nhibitors p??ggg}gﬁ?y aIF) F%r certaln S|gnaII|ng

[OOO@ e %gﬁgo%ﬁgét%é %?mc?cggsgal? !hlg\(l?’]ég mlag% qil Q gn ?ant qﬁipéan a;fe?xsa’m}q ftechnolo gical

areasassddadiag e dptidst hoptoeleatonad)! @hﬂlbdhﬁmbso@@w;il tlectfsluininekde@t devices,
) bpﬁé are the phosphoi nositide 3-kinase (PI3) famly of
biologicalh dakellipg candyr dagnosticsyeand sy of-delhesth g%enaﬁor@gpqom a%nocrystals
nanoSYS SRRl Pr i tnifOpObLAR oS osBiPs LREB bPHoth their size and
their highnadactarem and i ntracel | ul ar trafflcklng of
proteins. This fam |y of kinases has recently been the
[0004100%90@ the chmoste stidiagh semnireadugtord manpapstaly matertadpihaye been the
chalca gem(ges felg\rflpgxg?enél ngd Idlclzlt *C/g E%tgxﬁzﬂg hl'l?es glh} drfegsrogltflg}r/nﬁrlaetlnterest in these
semiébn88&6L SnandtiSRAE GRaeHAR Ol &Helbysx@e(-ﬁﬁﬁsllev ®hotoluminescence emission
neovascul arj zation and transplant rejection. The
Spamﬁh&ﬁﬁﬁ’blmeglsthl%@esﬁkmnase (PI3K) famly is a gr oup of

s t hat ner at. osphat.j dylinositol '.sec
10004]0 THERS minbttysl Jawerifls RHtn e 8 8 TPAEPelis AR pypich have
fi dathwr% iR gRdRhE] RBYS LalAst hélia Fir AERAGRS dnanmq%h rth
o ythe | arge PI 3K f an1|yl%as been cg?egorlze |2§ge ermic
treatmmteénmlllgsfsé@el s, ehddrugaleliveras |, 1, and III each of

ich has its own characterlstlcs in terns

l000%|Tév@m haves beert ingreasiied Idenssts rigt develnping Freqthgds o gghesizing the
nanolr kg’tﬁs irrﬁ;a% gk ! Q/I\éa;nﬁjﬂs\l" lﬁﬁﬁ(ﬁ-ﬁ%ﬁalhswhlch Wﬁvecﬁell -defined shapes, sizes

osphati dyl1 nosi at e

and mglosmtanyhm dbriodispersé damjwmtdiﬁwuﬂlyd nannas ipanicle3side distribution are

tri sphosphat e. These are further subﬂlvldegplnto Cl ass
an inpQUIZRHPIORCRY R4he BRIOSEYSIaN HhY3RNS BPBHSIIORS Srecasy qEspam cffect is
dqmﬁ&aﬁﬁﬁ) &k &z¥t1 ¢’ subunits (pll0a, pllOb, or pll0d)

conpl’e MAth any one of the 'regulatory' subunits

(p85a, p85b or p55g ). Only one Cass IB PlI3K enzyne

exists, and is made up of the pll0g catalytic and the

pl0l1l requl atory subunit. There are also three O ass |

PI3Ks (Cll a, dIl b, and Il g ) and one C ass II

Pl 3K (Vps34). The class | PI3Ks are the best

understood nenbers of thls fan1|y and are key players
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deregul ation involves | oss of the tunor suppressor
phosphat ase PTEN, which occurs in many aggressive
whe@on4ionor s, endonetrial and breast cancers, PERSG2008/000381
mel anomas. One specific cell signalling pathmay
medi ated by the PI3 fanmily of2kinases is the
[0007NORRIAY shdl BARShdiOdev3tdped &S thetdd369 pRipariRAtHaNedystaNi which an
pathway is critically involved in the nmediation of
orgapeingtaligr prequsoraand anselamnnqabpresurgqarambumgct@dnp@n@ het solvent forming

g e t [ e
nan BRSO P! RO SFC0' M UL 56, B Sur. 15, 1
870cw671c5) ThisandiBbE ﬁl@dlcﬁﬁéd /e thdng Sty ﬁfetﬂddehz@aﬁ:eﬁ @gHInddry Yised in the
and 110 catal ytic subunits. The snma GlPase Ras can

prepaxragen P%WP{}’S% patétpvl@avél ¥l and Elhwdwgﬁcrdrﬁﬁabet bi ndi ng

zes th

[OOOBF og‘ﬁ@f‘glﬁﬂmﬁ 0{11;] ayq bmngege[ﬂggg g 3ﬁ@é§é%l ocrystals w1th core-shell
strudde P Qﬁ’ﬂﬂeﬁ%’trh@tﬁ?é &ﬁﬂswanéf oPa LhleRhaitaine seRicdBadhcting material which

Subsequently, PIP3 recruits other downstream nol ecul es
is coategarith angkteer Bgmtcnedmrl maseriel eldorienamplenbls® $anRYo. #0tP2,901 describes

core e HuctiRe G Bl AL CrRep Y el nanocrystal

prephied Oy Fomithe & RbMpyhRt $dﬁﬁc@idu&t|6f ROBH (b'if-‘th% @Brfhde dficdre nanocrystals.
activation |loop by PDKL . Additional phosphoryl ation

[0008] Thke sméaoéﬁﬂopm)t b€ the nemovrystds of sifkificamtsin teterminirigSnanocrystal
full actlv i on [ rnr ul at e w de ra of .
chargetenistics. pin .rﬂgth%knwn Pd%‘“u a@%OﬁmﬁramogﬁY%aﬁ? gdich includes
mult?sfte}ggﬁ'@ﬁmfﬁidﬁ éaﬁodﬁyemh)é s&fﬁé@pr@ﬁerﬁgﬁ themﬁo&ﬁyﬁisslezﬂi‘mg to surface
n"the cell are strictly regul ated and Several
defetts.piuithehdbe Iqatnatgmsylaldt oft the mapdatysfals eamabsoiie, affifcted in the multistep
arti ctll ar i n rest is the. phosphatase PTEN, which
puri qgﬂggp gaqgfzﬁ@ ack to PIP2 and thus shuts off PI3K
g
[001§ja ng ﬂn%érsﬁg?le ;{Q ?fﬂm%@ggg gle:ﬂ'h&ﬁgfgg ?f&%%gln%g%r%tgﬁ that allows
purificatibh b€naioicortalswithidut affpctgrgcthb byrfaendf Ifhmtnahbd:ry/stals
processes that are critical for tunorigenesis. The
role of the PI3K/ Akt pathway in oncogenesis has al so

been extensively GSiwgSARRIGHIRVENTRIGN i ons or altered
expression of nost of the pathway's conponents have

o . . . . _
OSSR B e R g n s
nanoois@tal afithegeaen] foamuladdlAi. in (hist 'gem:raiffonhkula Ml taubela |metal of Group

1, G WERGP e Gta Bt ok 7885 NG & Perfasl Svitp pfiFiements (PSE)

A ca?ivl?er hipBleaRft 60GR6u ¥ GRGrolp of ﬂ%qul@nfﬂe)/m@HgN iA&8des forming a
been identified as a major tunor suppressor in humans

homegrohoswctadn mixture. dhisnhamadenors ieactionemixXNER| ig@néesaa metal precursor

that ﬁé}téﬁgﬁh me%m{] aﬁgofg(gﬂ%é Ségsdfgﬁatgolé%%g)@f tzﬁ 59 ficludes the element A.

Furtlfed! the HotRspenditdreactidrdmittufeadlto RRNGRE tadsish- g(flalbﬁcﬁaéﬂt of low boiling
t unor s, | ung cancers, and | ynphomas al so bear PTEN

poininfihgmeshed furthes includes byngiag \ﬂéﬁ hamegeapusicepiion Bwurequnder elevated
pres%:r%& AS’FJl ﬁdqgﬁpglfgnﬂy[fgﬂs%ﬁ{i?o% For 10t 2 nﬁx%érﬁﬁsled

I can een shown t hat
1l I,
(0012} %%ﬂédl’e %ﬁ%ﬁ“‘*&fnéﬁ;&ﬁ* 0, PREAGER Sbh PR of forming 2
binaryoranetrystalvef thatganqmleﬁ)anubd\/lh@okethlscgmemi foyrmudd Mif canHee a metal of

Grougo oGP BIRE hehatiots ngharoropd ot of e PSR EER oxyeen. The

meth¥dtifcl8de3 30 hing W Rohed 9enasd e @ oRtnkBie., BlRIY hohd¥nsid Redtition mixture
of PI 3K progress to malignant |ynmphoma when crossed

inclugies b metd -prepvedos.uThevingtal pregrrspiegontsing thevnetal M1 and an oxygen donor.
i ntroduction of Akt and Ras caused gliobl astomas in
m ce. Taken together, all these data provide strong
val i dation for the devel opnent of novel anticancer
strategies targeted at PlI3Ks. |Indeed recent interest
in Pl 3K | nh| b| tors has been |ntense with a nunber of

o o o I T T Y 1
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ki nase. Therefore, by inhibiting nifTOR, rapamycin
causes a decrease in phosphorylation of these

webdoeotzars, and a decrease in protein synthesiBCT/SG2008/000381
effectively bl ocking the pro-growth actions of nTOR
The second conpl ex, mMIOR conp3ex 2 (NMIORC2), is

The 5@&%?&%@ e RSN HiktuYEaldd chﬁleggfn'oﬂ%li?x‘oiv.teﬁt of low boiling point. The
intefaction wth rictor (rapamycin-insensitive

metlmdnfostheroincloflenbiriging thit GRMD gesouis mearitioa dnixturé heder elevated pressure to

equl ati on of the pro- vival kinase AKkt/PKB by
an e{?ﬁ%&% Fﬁ??liﬂf%ﬂ“ieﬁbatili Elaﬁb%}{?éfor%&eﬁ REOCRStY t he

o081 Rt A P S BOGRROT LR o e

nandchyta F @efdiall foRh @ M UMD AL 118 eHi "BéHeraM fofinilaMIMUEd M2 ¢hn independent
sone cells al so suEfresses t he assenbl and function

frompgnerortber be amgialiof Orewn Ha@soupHih GranpsYor@xeup (]I ef Group VIII of the
 ap : . . o ‘ _
psEy ARARAR th EQRKRY RUbtSich VIS, PRnERSE! THER@LRLRE forming o
homegdneas edastiom niikwared Mhisvaid gdydusnesition mikthreiadedes a metal precursor.
(PI 3K)/ Akt pat hway and therefore_inhibjtion of mlOR )
The speseli presurgon conipied thipstal M tandt beimefbM2. Hhe hemegenops reaction
mixtBf {1150 qﬁ@u@s%ﬁé‘%ﬁn&ﬂ&“%heﬁ%@%h&ig@ s 1e8lMPMixture includes a
I nfluenced by mIOR that appears to particularly
non-polposdlaertt of how éndingpeirt. Tlar methodduitier ohaledestbmmging the homogenous

hypoxi a-i nduci ble factor (HHF). W,ith |oss of Von . :
reacig i R PR PTG 'O ELS IR SBRFARS GaLf Spfeble for forming
anatdc@@taicel | renal cell cancer, there is accumulation of

t he” oxygen-sensitive transcription factors HF-1 and
[0014] Fin2yet ARothert bspetiatieoprestint infvesor atited & ¥ nmiledl of forming a ternary

i ncreased stinulation of vascul ar endotheljal growth

nanocgystah pf thpaepsral formpls M1 ARl thiseegeghiormulaMd can hg g metal of Group
red 0 i te t b
L G e o PO 1o%s, CpiZ Y BE o FT A AN B can
independert firoratealth btheabé am eleoneot of0GranpdV ar Girove Vi of the PSE. The method
. ,translational function.and, thu increases H E- 1. )
inclygly FOImEE & ApmggEnol R AILEHRED e MO ABREUS (eAslipp quixture includes
a m&8l PreeSissr. CHEPR] PRFarsdf RERGINS, thd FadtaPMi . TiHeZhomogenous reaction
_ function together to inhibit nlOR nedi ated downstream .
mixtytegalad finghedes Nhe glement Aohnd HeselegeneB. Sudher, ithe herpegapgys reaction
...sclerosis and thei S f t i el et - I
mix e RRLS PR bob ol A8 Lo eI, YhE i tnahse pelygis bringing
the Hohidgecane teactisiemiXtinerundeodlécited Presdifr€lo ahSdevat@iulefiipetture that is
_HF, Thus, studies evaluating the inpact of TSCl and -
suitaplsfor fagming HRAYGBIhst rat e t he connection of increased

G- and. acti ed nrl at hways to. angj ogenesi s. So .
10013F Rofiing i BHh e reBrCaPE PHoR Dehiop deeis 6 R matiq Styroducing a
terndry hﬁﬁ&drygtmfﬁfééé?@aaaefoﬁﬁﬂa!mwpoam tﬁi%%@ﬁerﬁlaﬁ?fﬂﬂﬁi M1 and M2 can

deri vati ves, -779 (tensirolinmnmus), D001

independentofrpmuene anntheabr3s netal Rdfaneppi b, Gedupollh £meyp IV, Group VII or

S| [ ' natural -antibioti.c oduced b .
Grodgy VAL 5 B5E, . FobbaR e mit8h st BASHERS Y hompagoys reaction
mixtéfe. The &f@iﬂog?hﬂt&&{eadfoﬁgnﬁitﬂreqﬁcﬂdde%gﬁhﬁﬁdl présugiodaThe metal precursor

al bi cans, ypt ococcus neof ormans, and_Aspergil |l us

contgipgrihganetal MlathermetalM2apdian oxysenidenar oathessthg homogenous reaction
. : i t ugh i ..
mixtl OB B DI 0GR o R obIRRTRE ThESth ftudes bringing
the H¥ndpenoul teactiiicmixtaganider elepatad prasswato ancalevated temperature that is
. inhibit the growh of several nurine and human cancer
suitablg for forpang 4 panecestitent r at i on- dependent manner, both
i issue culture and xenograft nodels. In the sixt .
0015, oy SERRSEH a&5ct e 1R St ebiies Yo Gugfhod $f forming 2
Institute in the USA, general sensitivity to the drug
was seen at doses under 2000 ng/m, nore evident in
| eukem a, ovarian, breast, central nervous system and
smal |l cell lung cancer cell lines. In addition,
rapanycin inhibits the oncogenic transformation of

~ Nl Al
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nodel with an intermttent dosing schedul e. RADOO1 has
al so shown anti-angi ogenic activity and inhibits human
wo amenksr7 endot helial cell (HUVEC) prolifer atlmir/SGtm8/000381
toxicity reported for RADOOL incl udes
hyper chol esterol em a, hypertr4 gl yceridema, mld
quatéﬁ%%&ﬂ?ﬁm &€ tﬁ@ eﬁ&ﬁl‘)ﬁm&lﬁtl\qpﬁl@Agi Ih i€ gBR&G8Cfotmula M1 and M2
rial or med patients wt vanced “cancer,
can ﬁAEﬁBﬁdlerdlemh ape dncahgdmch mafab bfy Gpoupf Iil] @rowipt IH, ﬂirbub ¢, Group VII or

Gro&pgﬁf ﬁf tﬁﬁ?@ n}:“?ﬁgﬁ ; o lﬁa{qgﬁcgeh%xggggpgﬁr%o%gg g‘ﬁ}eggg la<1ln¥étal of Group
11, Gk &FHPON €Robp R @ﬁhgeﬁi oG dup 0111 SMe!PSEE Hihe liBod mcludes forming a

carci noma. AP23573°i's the | at est rapanycin anal og t
hombgenpespmrat:@@ mixtatei dhe Abmggensiug peastion mikturg ineludes a metal precursor. .

The BREROR SRR AT 4 B np CTER! P Blihr, B nomogenous

reactichtktire ifduddsald €emBntoA gﬁ@ te cdéhsftB. ThedBHRPYHous reaction mixture
solutions at a variet pHs and in plasma and whol e

also pchiiies agomtpolay S@i‘teflboél%r" beilipg @emanﬂlqw@@t@ﬁomﬁhgomélﬁdes bringing
the Hoﬁgiggfé&dggﬁac%on ?fg&ﬁf’ré ﬁfl {E?egfateﬂ r}}gésg ul% tl) akll Jf?\ﬁatc%(f]tﬁ}eﬂptg{a%re suitable
forfmrlmlﬁga‘nama:tysm with cytotoxic or target ed agents. In

phase | trials, AP23573 was adm ni stered intravenously

daily for 5 days every 2 weeks. Dose-limting toxicity

is severe gradeBRIEFADESGRIBTION QEDRAWINGSri ng t he

first cycle. Other side effects seemto be noderate,

[0017NCFigdid314Manar 1h ARBHES Atr8n PR bsiGH EFecton "MEQ85dob§: (TEM) image of
fati gue, nausea, rash anaeni a, heut ropeni a,

binaryj mwetah @balcogﬁppbr Pb$e aadi P&ﬂeam@pcﬁrvgbbdumawb at glevated pressure in
Prel imnary anti-tunor activity is observed at all

Gse levels. There is thus a pl et hora of studies that

001 abd 25fov AT EM Rk 3P biahAhSaf Slldé FROCYSNEAAF Blvated

00 R B TN i OF el af Glad ZRO S8 AF Bbvated pessure
in heranee not shown uni ver sal antl -tunor activity in early

clinical trials. Response rates vary anpbng cancer
[0019)y Jeigure 3 shawy »gbfresadutton: tansmisyon erlueq@@mremcsscmx (HRTEM) image

I S

O
[002‘9 Qf;l% Aim? rrs]‘l_ll%v_\&;ts :3;9% M’itrH h(\gl\f/;a lsisqgm Igﬁlgl oxi dg (II%O si}]'nthesmed at elevated

presss@mdtexm of tunor types that will respond to mT(R

i nhi bitors. Furthernore, because many tunor type
[002klt FiguepoS showses dEM 1m@ges<pfrfgn@r)ag@wmtstr@é? epthe tfh\ﬂa ZnCdSe. The
nanoE@Qt%ﬁya% RarflEbd V3t thy %8mgb§1?6r§zhg¥?€ %E foPmES %H‘Q?eacﬁgn mixture
S actors IC stance or

of Zrﬂeﬂs)lldate{ nrt ¥ rdtiv dﬂﬁ@&m nhj the absg. fox@‘fopﬁﬁhomIoaISenﬂtxecsceyitphosphme
be nol ecul es that directl i nhi bit MIOR ki nas

(TOPaéPMIPwS wlbasteiogivh Phesphisi (RGP hexadeaylaming (ALY, ~and hexane as
il

e sy, T AR 08T A U U e

Figuik Sb shosp h BN atagnofiredhary ghtocdypwals pEgoCale préyared from a reaction

Ilferat|o nds rvival ef t hat )
mixtSfe e aRate; i Ao HRoHE | niné abofiviofy Fd gouat &f Se in TOP, as
well @§ ‘I‘QP@ D] XRf Réxafé ad\le SBRENFERtedSHBbYURE20P5@ Q&Saﬁ)%ﬁt 3.5 hours

such a drug m ght pronote apoptosis in tunmor cel

w1thqu’qé[i0m\ae 1 atrapressuteo Thi (TEM: pmngh;mf Jacapdl h @ln(yw that the nanocrystals

I ddi bi .
prepagﬁ(g%aﬁ\bat%gepr\;gsi@e %[F::;rllélg(?liogé whhle Eli; e%{??{yﬁglp g}}/rggﬂeg without hexane at

1 atrh §jréstiteOdre afanBdots.r PRGB! rasifl 8t in@idate th@UBiIFh apteute €4volRs anisotropic
i mmune responses, denonstrating a potential for

growth efnagperystals. aut oi mune and i nfl anmatory di seases as
wel | as cancer. Through the role of PI3 Kisoforns as
key conpenents of the down stream signalling pathways
of angi ogenic growmh factors such as VEG, FGrand PDG-
as wel | angi ogeni c cytokines and because of the role
of nWCR in the regulatlon of vascular endothellm

o, r . ~O~ 17 — g g— " -, o

hex
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substituted C2-Cl2heterocycl oal kyl, optionally
substituted C2-Cl2heterocycl oal kenyl, optionally
w@aipgnatiot ed C6- Cl8aryl, optional ly substitut ePCTHSE2008/000381
bheteroaryl, optionally substituted d-C 12al kyl oxy,
optionally substituted C2-ClZal kenyl oxy, optionally
u ' d = I y ; j [
(0028, MR U8 SR 88 0T TENY il B Bl R lanocubes of
MgF2:83cCaléd, Ry ScbeyO4 ogspeatavalyl wherelthe itérabydme@! Gxides can be prepared at

S o) TR B 0 o
[002&%\3&?@% gﬁgo}?ts Sﬁlglgléﬁgg %g?gg?ﬁhxgaé%g%\%{ag 'ffrigeure 7b shows a TEM

imag8 Mt EITR0Y handtub&Dah® Tgure Eblsdwd 41tTT8M Gmage of MnFe,04 nanocubes

G 2al kyl ani no, SR8, SO8H, SOPNRSBRI, SO2R8, SONRSRI,
prepaseyRet elevated preyomyg Inhexs. CONRSR9, NRSCOR9, NRSCOORI,

NR8SO2R9 8 CONRS NRS8R9, . ar. cyl; R3, and R4 are ...
[0024], digprey §ﬁ§5§a&atﬁ F‘y]EEM BRaEE Ok Rike:O% PrEpAh UBdHsTupieRig conditions.
Flgugéa ?E}(}Flfﬁct&%STEﬁr 1mag6|oé§|2qﬁdéz|@ %k'_élﬁ\éreﬁlllég%% f)fﬁtngﬂe ch,Gr%llﬁ% to the present
inveritieB SORRTEMREmiage swveals tactyipicalostar $sheped stpctere i the inagpooystal formed

ooty Sy oo SR B ol NP PR
0025 AGRAE D 555 AL IS, GFHBCEROTEE o case o

prep@etbeit isdlvbthermiil nidthatbdt K 80 YC withpdiffereat teyctiomrivhé {Iu+ Sahnin, 2 = 10 min,
c2-Ci 2alkyny|,,optionallg_substituted C2-C . ) )
3 = 38 muneX GXISIGPresHHNE SRAFICYSt i BN AN e TEPESR UG I aligpsity-

oGRS S o
via sSlVEB LAl nRihddPat 38 ~Uabe2@ANSIteA ke RYdxis repiebéniadhk Ywavelength in nm

substituted C6-Cl8aryl, and optionally substituted d-C
and they axis repaesgnts the PRantgprityRo when t aken together with

he .atonp tq which they are attached form an
lﬂﬂzﬁpfﬁlg\ﬁrﬁv Sotsea Faph dlusietinga -Sé’eg,nﬁ@q?éeraary ZnCdSe nanocrystal
prepd_?éd)hﬁc?érgﬂgssgfeoﬁkpa tflo OXYHRN: CARRINTEF Mdut 1:1 with TOPO reacted for
i ndependently a protecting group for nitrogen; each
abouf shaundéigeredditshgws @ praph dhistratong a Hespgetwarp of temarg ZnGdSexfanocrystal

G -C bal kyl . hal 0-Cr | Kyl . hydTOXy¢C1- Coal Kyl
prepagsq [ et 1R a0 OF e SRRam Y Ao tiout TP reacted for
about2 Goddsk Yhe il Xx@Grepreabity lthe wavklehighiCirl nfebald}ible) il @éprésents the PL
~ 6balkyl; g is an integer selected fromthe group
mntengiPfsi sting of 0, 1, 2, 3, and 4; X is a group of
formula (CR 10 2)m each R10 is independently sel ected
fromthe group consisting of: H and optionally
substi t ut ed BETAILEDKPESCRIPTION O EHEINNVENTION from
the group consisting of 0, 1, 2, 3 and 4; or a

harnmaceuti cal | y accept abl e t., N-oxide, or prodru
oozl FHEGHERL ertioRFHER e Lot aipapag pe PerBpEgiahderystals. A
correSUNARIgNAEhovRIsal nitsHRR”le drdhbisC bl 8¢mitbhduictivig rigtter Arm magnetic
..enbodiments of variables of the conpounds of the )
oxidez dpclyding (1) yemnagy Ot hagher sviterns ¢-2ud anipl fenten¥iherethg nggecrystal is a

quanfRPAdCRS ERfsioh ha( el tahbICBPath SRt ch fhdlct sBR. | Nt eger

sel ected fromthé group consisting of 0, 1, 2, 3, and
[0029]. The p3€¥aBt iANENDdNTEPAsed an itlfe shrprising finding A0 domPolas sdlvents of low
is 3. In sone enpodinents gq.is 2. In sone enbad

boilix&g painy cany be conmenieRtly dseho: ghampger@_us iPRaseqipea solvot er%a? process to
form %m%s‘i@ﬂt'ﬁlemﬁf)@r&ﬂa@, WhicRthEbe bhathed afALAIVER lﬂ%ﬁ( tdMperatures, i.e.
) selected fromthe group consisting of F, C, "Br

in a hemnpeyaturet range (eompatable/ ko camentional| methnds R fomwaginapeerystals, are

gt AR bl bt oo o S BRY, BORGRD offFgnd magneti

multiple Rz substituents each Rz substituent is

| ocat ed i ndependently of the others such that where
there are multiple Rz substituents then two of the Rz
substituents may be | ocated on the sane carbon on the

e o
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Br, OH and NH2. In sonme enbodinents R4 is H In sone

enbodi nents of the conpounds and specifically the
weopowids of formula (1), (la) and (Ib), R3 ardr/fd2008/600381

both H In sone enbodi nents of the invention q = 0, R3

is Hand R4 is H This prOV|dbs conpounds of formul a

I c) arnac ut i aII acce
s AT BB AS odS SRSy et
typicafty 4iried Mt APP¥Rsed Ebrﬁ&lﬂ?r ﬁmﬁ@fticﬁﬁ?‘i&rpéoddlﬁ%rﬁm %{ﬁtﬂ§ required.

cont ai ni ng the group i's selected fromH and
Thuscthe@oeamoydmglpm@mmétmgd trelgtes SR@e ipEodvstions| . | n sone
In sone .e iments of the

nts RS | |
10035 RIS BB A Al PRESEH JHie REN ROPPETTE Feahoe. Apdiieve tis
high tragattdreGel@lony hsuall? h@ﬂﬁ‘mﬁﬂ@ﬁ@ﬂnm{'&tﬁ&el WBedBh hM'lleh td&ctants are

sone enbodi nent s stated preV|oust

reﬂug%ta)polmmf%y%hae P@R’E@’SB]?](MWH’%% dridod| #emcéhem SPﬁe1993 vol.
|
115, gyg Rk d ?% rtrlltétg ’E&%ﬁte(d Eagé%?éﬁu%lglpg}e@dagl% &dalgﬂ' h§nocrystals they
typicglbyreequirb gulilfistep svashing, @hish id timenconsymingranddieasmths rt$k|czf affecting
the sBrfa?%progn%es n??ﬁle rx{%{gc?]%srtglls s ]v%?lll %ﬁﬁl%r%xag%g S}téﬁ 5 adks where the
nanoexqmall#;lmd guarturhalomdl By ipbilehsing Henilngbef lof)sultﬂiceaiefects the purlty of the
rnol GRS S oSSR e 58 Rl A S v s
numSFSTOd; ed] tFesd mch@lnﬁ%obs‘iblb' tBéicity, éip@ﬂsi fﬁhd&hélr in4YiBty to dissolve
rovi des conpounds of fornula (111):

simplshiahtprefUEthemeorey i thereapfionntdeashne rsactyrtéawe}g berquickdy injected into a

high? %&éﬁre@olvéﬂg wﬂ:@ﬁﬁﬁkgg- the r@c@ﬁ d%fchl@ &4 cﬁt??‘b%t 1ﬁ 3 large scale. In
nbodi nents of the conpounds of formula (I

other( prgps afteiopts ldve) bmdpqrfqnn)ed dactirqanoyent these |diffiswlftes by employing

oo G i 8, SRR R Sy 0.1

81; BysapipaaKd et hle Advaeced Erl@-Belnleny Roviewe (2068) 661299-321k TRirdmurugan,
' 1d, t.h |s, H ti [ bstit d

A B 4 8 BB 2 TR Prencs of the conpounds of

[003i]o r"fﬁél ?ea’ﬁll )s({l{/&)lem{él’b)l}(&&ﬁeénﬁlor(‘tl tﬂe) vxﬁ‘rd S‘rl;nédrd?ﬁ\ﬁm%l’o The term

I's a group of f or mul
“hydmﬂmmaﬁ’emaeteuﬁ cohendnly esed mngem)gynén e canéextipifsythasis i refers to

cond P RO Pl RO BB 52 SERRAS s e e o

watepachtalgstt Tier ©ah ,“sollethernmal REencril]y feferaitidcdrtiticnseof a:tevated pressure,

and Qif e IR AL SRR ey PR 1 S TLSHpOUELnEP T BTN & used above
its b(ﬁlu)g ﬁdlﬂt) typ(tdamlln ah endlodeld vie}sethdt :{dp)ﬁ)rtﬂl@hlaﬁto‘igeh(ﬁ@tpﬁebsures In the
fromthe group consisting of H ,Z CC 6ha) oal k

contag T PHFILPR eated: pressHR oAy degres apay BTN S epgventional
devide? w?é?ll %ﬁvﬁgﬂ e Bt REctD EQHQoﬁ%bﬁﬁl'tﬁgssﬁfe FEREBY, | a flow cell, a Tuttle
et h propyl, isoprop . I'n sone
type bats dﬁmt@ anl@to@a\@l%é@léé PWSé‘Fﬁiteﬁée@qt@fQ PN fyi examply be closed
hydr(g’%enﬂl&}e't@é ofr?%ﬁ i Phbr tty#:Q %\q{gge %nétﬁ’tg? &h?alﬂér tshgvallable a static
on and speci

e | nven
pressurmqtﬁmmt«bs4 ®f10f ammu#@0 GPp,and labdve fhap pe g(emr)lte(i Wy Imédnis Iof a diamond

anv1lB?e?1 %h}\q.fyquch é{?ﬁsfé&rese %eegy&)%sgegxgsr gr 2Pt gart]r‘?)ll %11:1{ B 3 methods of the
invendiof: Hi typichldmbdixayts almﬁtljdd adcording t)b|the present invention is carried out at
3, 3-di met hy utyl, 2-eth

an elpyAbHE LRGeS o P ééﬁﬁét@tﬁﬁ%tt”d Q}f})ﬁygs in the range

fromca‘%ﬁt! 5 ttﬁgtooatboht 2004tHY IfroaD %cﬁ‘:t iy latm a@&fmo@rmﬁdfr&a%ém 35 atm
H In some enbodi nents |srmta I'n sone

to abenb bé@ gt og firem ab,ouétSI(th fonaboytk0Q atse ai & ceyfaip derpperature and
u
pressgﬂr:}a 3 ﬁﬂe‘s pl eECff‘{H%O&% Pﬁ@% e}étgld:%lg gﬁtgif Hﬁo re%% bitt Qngﬂ \‘?&%ﬂp and easily
(Ib), (lc)a(il), (III) and (V) R6 is selected from
t he groupconsisting of H, NH2 and NR8R9 wherein R8 and
RO are as defined above. In sonme enbodiments R6 is
NHQ In sonme. enbodlnents of the conpounds of the

o N o 7 1\
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optionally substituted
optional ly substituted
wW@piovosslrt y substituted Cl2cycl oal kenyl oxy, PCT/SG2008/000381
optionally substituted - G 2heterocycl oal kyl oxy,
optionally substituted C2- Cliheterocycloalkenyloxy

dissQ{ s PPPIFELEOTEp N U DL P 45 D B e hRRED) lsalpbiity

[oosgﬁgn?da%g %%QB&‘%‘ %@@%%&%@ﬁ%@ﬁ%ﬁémumed reactor

alloWdRBSCRERDf aNRBQ}iINIRSR% hbdﬂ%&ﬁﬁobla,mblvnny lof lavérodirigBpanty wkSch can be

neat {8 P F G e B LT GHERT o BT AP SOy rure resulting

fromeetiny. THelifiventirs alrbasiSglyTound bt thiy D16ps. the feabthﬁl t@hﬁft}é&ned out at
oup i s substjtuted then there rmiy be 1, 2,

high g%%‘tr?‘fltf‘e?&w’@%&‘ﬁ@ crypaligroaRemsyitimear be ﬁbraén%‘ exgn gyt non-polar

solve%ts bf‘lo%@ BEilRE M EER & Mubative XBMPRITELE H@ﬂgF%ﬁﬁ $edetion mixture
n sone enbodi ments of R2 the optiona

can tmmlisfem@ﬂé@ a @grapacgorang purgsd avity witrpgat gash&he snmteasan be heated to
f °
an el&4ils e&ﬁdt& a?'hﬁtﬁ ﬁz{}ﬁﬂs@pé)}/e?er{e% fgsag?ﬂ%%&&f’?&gfengpeléaﬁge, (~200 °C

- C10het er oal kyl oxy,

c2
C3-C  2cycl oal kyl oxy,
C3-
c2

se ec consi s
to ~ 450 9C)ias clematied pmywesﬁlesnmde fmayrhet prevatal fiomotatically ragting and be
f. 1, 2. .an inents .t is 1 and the .
affefih Bymapiag o Rar i R iSeE e Db mEr i defigt ool Fppodiments the
mixtﬁx@rimﬂc&)rdiﬂgﬁy expfbsEli% afifling, @Ip&:aﬂy odafihwed mixdye Foknhis purpose it
§ﬂe enbodj sr |32an Ee%{g nal |y substituted
may t upder. (Pw eam&tgrl%n psh k gqu QF £9p{ingeus motion. This
may ¥ ifistdi@® 88 £afdveghyahpitaion 1§<§l[f@in§n§t9ﬂhg98tg5 rBedhnical stirring,
sel ected fromthe group consisting Q . In

sonﬂi@ﬁen,erﬁéb@g ke s cambiA e eI odh Ao fegibgrature can be
t t

i 10 PR RS o oy A B0 SR! Pl BReionof i

reactimb thei reaation cem thenPEFtapped hyl eimepiy eemoying diedisaband ¢aoting down. The

ﬁnal&&hﬁ%{%{ %@@Qﬁ@ﬁ}o %’,{é{le Wm&@g%n % é% noted in this

regaxﬂnt]iaCEBe td) nhes @ImatedtmdismenMEd Rhe irsadtion RBay 5beranﬁ§ﬂ bst at reaction

tempgagigs (5t RGPS MERK & Bpr ok il “Corghafds 25 °C hidher than the

boilih® poiHt o f( Mk sohamikéd (3 4$o0 Belphgr dredifiobpiogic p’ressure The reaction
accept abl e salt or prodrug theyeof; wherei n R13. and

mixtyge anays 0 #1536 DR BEVEN .8 BAEN S HR A STRRRECF 9 ahoutrsg °C to about

500 ¢S shchds hl§ou|f|586’C' t% alblbl% 408 9 as&lvda)oowia;efoewaum@ °d, ab%ﬁfjloo °C to
RZis a grou formula: This provi des co ounds

aboupB5Q o@nahoat é&é)’c t@nab@ltéﬁafﬁaém}ttuléﬁl Cytozabeuhi Hbile abgpt 200 °C to
abou?ﬁ?(lp‘r(?gf &fg)uE hss €8t aﬁ’(‘ﬁ?g%{b R13, R10 and p are as

ove. | n sone enbodi nents of the conpounds of

{0033 P FaHIRr, (the .intdnors fourld) that ehe, udel d1) nor-pblky s@lRents Wijh Rdow boiling

is selected fromthe group consisting of cyano,
pointogsn; yhspntially nsdygetthe pastcreatnagnp op m}ﬁcatwt%t ftdwaalsp surprisingly
0 f
beensfﬁgrﬁfc 1()) H%‘alﬁvgﬁ%%]tgﬁﬁ}rgﬁimggﬂno?ﬂy&aﬁ ?E’)lﬁﬁg)qii%%% at elevated
pressufds| c)anaaid;bv(z In%()dIMansO%moglhoéngSr ofrcettran g;aggcp'ystals resulting in hlgh

erys R Ao rosiERIm gERBsaB DL i Sonttyi
[0033] %da'dﬁﬁfolﬂ}’!am ﬂﬁle sugab% E\Ml/er}?éj'&vyth a IQQIrHoYIIm% él(ﬁfity see below) solvents

and octyl. In sone enbodi nents of
of nwhﬂgwnd@osif arfeoa\mlhlaie(m)m aoag thoseholvents)witht |4 high boiling point.

! 0

acecglighly G Soits o SR nAARLA I o'y SHESAly eftoclty Whploying the
methedc bf tha gegemdavintipn geltéal ety ihlage sd¢ade produgtiononsi st i ng

of H d1 Br, F, OH NO2, CN, NH2, optionally

substituted Cr Cl2al kyl, optionally substituted C2-C

2het eroal kyl, optionally substituted C3-Cl2cycl oal kyl

optionally substituted C2-C 2heterocycl oal kyl

optionally substituted C6-Cl8aryl, and optionally

substitut ed CI C 18heteroary| or any two or nore of

N PN —~ey oA - M T o



10

15

20

25

30

di oxol ane-3-yl, optionally substituted
tetrahydrofuran-2-yl, optionally substituted
W@ edopaksadr of uran- 3-yl, optionally substituted PCT/SG2008/000381

pi peridine-1-yl, optlonally substi t ut ed
pi peridine-2-yl, optionally s8bstituted

[003Sh p@%ﬁ%{d%%@&é 5?5'{% 1%}%%%}1' 19{35%5?%4, hﬁ%gxgethods of the present invention
encoifaBd@hbdtBmeénty lof fRin® A Binayy, aUbSiatyt ide@fquaternary nanocrystal. Where a
nmor phol i ne-3-yl, optionally substituted

b1na1_|y qarmcwtﬂl aqqg)rgl.egy hlsop@qqgﬁgpql yn%gggqmqu@godlments be of the general

X% t Vv, \%
M5 gﬂp{nl tﬁfé mX lfi cglgﬂa gn t+ly0f§¥g§l% IIIf gﬁ'&g) M1, Group IV, Group VII
or Gtrdmp)kfﬁi pﬁ thei medlcySyst@ptqf dilerhénts §RAItdccondang to the traditional IUPAC

1; I b . .
syst%v ng{;cgi 1ﬁ§ t(ttl%lnewl ﬂ]l@%{:rgysqa su ?Sstgl){xﬁng grc*ulpo rq 'qultlonal system in
bracketS)sdre briup @/ gupliZNgi@ipoy @lrcﬁ@l leydgrcgrpdwn grdup aH Qgﬁoeﬁ IV), group 7

fromthe nS|st|ng of :
(grovm YdBentithla Semme At ot? Prte ﬁgogr Eéﬁf %w%%wﬁaco%ysmm) Cd, Zn,
as wRRtdsoadd yz %Fl@ﬁé héwWtIeP AL Gyabky Mg, a5t Canahd Ba. Suitable examples of
substitu - Cl2al keng optional |y substituted

grougzlll@_rgégrnymw of st neyn B &Csﬁygtgfq) tAlt 6@, and In. Two illustrative examples

o S EEIAFAED, o SPLATHFLCHPL A e s o

illusftatycd examiptenofl g smlqabiecaimhd:ry of lgh(mpl Ytieteroup 7 of the new IUPAC system)

- Cl2het [ b t ed ~Ci
Mn. %Q%F 8%}'&&85;%{{;%%}?“ 85@{0313 a?]ﬁ@ X %rz){lillpt uqtl t*ale few %PQC system) Fe,
Co, NGad&aryl, optionally substitut ed Cr Cl8heteroaryl,

optional ly substituted G -C 12al kyl oxy, optionally _ .
[0036]ibEeneraliy dn G- Maﬂuk(ea@/a oayqcrystaliaseertling teabwethpdtoddhe invention,

L9 Lid
M1, G s plivid g §P1 BRIz el SEhbet Ul e groye 11 such os Ca
Zn, Ry St,Gd, oy IB@)«yf the @room &) suck labsﬁtlj Gut®ad In, of the Group IV, such as Pb,

Sn, @%é?ﬂ%‘f%ﬁ k‘% %&40%% O&E@e bonal ﬂ“ﬁl}’ {}’Ir? {JP?N{ Q-
[003& %Ilé tﬂg %l%v%cfx Qlclér? 'BFlyo@% cogpxi blf Q%H&{og@ﬂ bisé 'aBLgl&lqent of Group

oxy, | onal
VI o€iGxrbep &F oﬁthy‘IRSQ/acconhmg) ttatHeyInsiuhsﬂUPACenbrﬁncﬁture or of group 16 or

2 | am,.no,, SOPNR24 S SONR24 . .
ErouB R JECRRRB 1o Bt OB A GIFI GRS HUTO BT fgpgtion mixture

inchaies! ilf3fcH embbdiaRaRIL Mty prRL@sdeortsiaingt fhe Met@UMI, as well as the
consi sting of H, opti onal y substituted d-C 12al kyI
elemspt foAameta] BIRSRISPY #3 BEpdap.-any TastRed preordipe i g prgsent invention is a
com &Qﬁt '1?1 Sfle stag-%ﬁit %%Wdes QR 'c@H@prde%E batiaf Y 6 formation of a
Ohet eroal kyf , i onal substituted
nanocsyscai At ey derl mgtancedn@tamonmwc §e1bsa ¢arbanaty) OB aprganic (e.g. an acetate,

a steﬁga%[ g!r)rg%l &é?ﬁéﬁ ﬁ(altooqttﬁé) FI onﬁ?xﬁcﬂﬁg% lft%t %ﬁw&péflé or metal precursors

are dsed . gmyidinm laﬁdhyin,c (ﬁpi’:mdns ahd:ryofs thestw o meath/Eeeutidamay, be used in
nd gF“ onal |y substituted Cr Cl8heteroaryl.In sone
any ews ar?é’nts the optionally substituted C2-C
e = g
[003§E ng@ﬁ 95*1}1’ mkrg?%@ﬁg%gaﬁ‘ ?&1%@?(§Iﬁ§l tgll}ove 8? Rf the invention,
the eiezﬁmteqn‘randil Wd\Bemé apptzables tixedlantmdB fcaw be tilndepemdenfy selected of Group

VI of RSttt SrobS: Faih 0L BRI triae SREuSRBgd dgihs In some

emb&dintdntsQRd Elemehd A afd/os theldldiRéht B cdalbeadikdvlved AR his@il@1E Yolvent before
substituted C6-Cl8aryl, and optionally substituted

beln@P“@F@#ﬁ@P@%&’rﬁ?m thé reaefien WHBWEI nent s R24 | s OrC6
ments. R2 is an opti
10038], 51 5o < HEBireeh g DRk JFeyToT o B Somgtal oleate, for example,
enbodi nents the C2-Cl2 heteroal kyl group is selected
fromthe group consisting of hydroxyCrC 6al kyl, CC
al kyl oxyd-C al kyl, am noCrC al kyl, Cl1-
C6al kyl am noCi - C 6al kyl, and di (G -C 6al kyl )am noCrC
6a| kyI Exan'pl es of possible values of R2 as C2-Cl12

o, o
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optionally substituted C6-Cl8aryl, optionally
substituted G -C lbheteroaryl, optionally substituted
wW@e@ak#yt oxy, optionally substituted C2-Ci PCT/SG2008/000381

2al kenyl oxy, optionally substituted C2-Cl2al kynyl oxy,

optional ly substituted C2-C Dhet er oal kyl oxy,

optiaonal ly substituted C3-Cl2c¢cycl oal kyl oxy, optionally
cadmiyps9lpate: Erfnemcziey P IeéﬁIiw‘I%ﬁ@, mé%%ﬁ“&??aPIeﬁI%’ magnesium oleate,
cadmitRSbdd Ble8l, Srfaahdsith BAOEY Sleft] Kbhgantse REIR A, calcium ferrous

substituted C2-Cl2 heterocycl oal kengl oxy, optionally
oleate, i8¢ ifertausdolese.CBmtipmofeyrous eldatm sobalt derossi aleategoralickel ferrous

oleategﬂé%% m’u%%’gltlf\ho% %@g#&%@ﬁz ’érég\(&gtf%gfﬁéaﬁ)ﬁtal 1s formed,

the me@RDprecu0Ddan BOEAed tlondlssChi HeAd|ts efimfetdRM 1 amdl M2iBdependently

) IS inde entl]y selected fro he oup consisting of
in anGeA3i SAPT PR PAABUEE DAt (0 gkt L nsheh & about 100
to ab&utIDDI*CUTRE nfefal Getatse £ 6 thePBé hidXed With SléRehi A4h@@€lement B and the

C2- Cl2al kynyl, optionally substituted ) i
non-gdarcebyisat @ﬂégﬂ tp@ﬁx}g Pt gherdestodfoms the hgraegeneous reaction mixture. As

i 1 i CHG ) j I T . t
o AU O ARELARS B 4 ompersr o
abouh2q ¢ e wedw 10K . In embbdinzeintsywherb $hd metad greCBrs@l B formed at a higher

h | gal k ' I bst | d C6-Ci
tempgEhft I ey o LG BEBES Pidlel i Bl Hafi i, Wngre @ temary
nano&9stal sichad MEMRA, RPIAB, aaVepRedisffomed, i mealiprecursor can likewise

consi stj.ng. of thyl, ethyl  isoprapyl., propyl, .
be fogtpg(f al’yﬁ:Ié%s%er_l% I%piﬁI(tS oé);)&qtépl}/lé payﬂd nglefigﬁygﬁ?rs%/ ingan organic acid at
abouf TEH M WP RO0 . The ket ¥MIrsordcafBhEY b Yk &N Xl element A and /or

butyl, sec-butyl, isobutyl, 3,3- dinethyl-butyl, ' )
elemglt(ﬁ: tla§y mcell asythe neyer-pelar solyra of Inve hgiling peiafy to fash thg reaction mixture.
The Bt R ot WREYE RS gy 4, fom s 20 °C o abous
70 °CaITIhem1_ﬁetathemu$draﬂmlTw af ihsghutsmperatiive wayrbeycobled slowindrefidrie lement A

supstityted,. . If the variable is optionally substituted
and/qrﬁ%IIwPIlgé%ﬁ%degnbodi ments each optional substituent is

[004%%&%&@ pRich¥os&tahRg tihd Qi VA GhIHPinsARE §d foRde®@by dissolving a
al ogen, =0, =S, - CNS -NOQ2, -CF3, -OCE3, alkyl,
salt of theemytal MHI inyanyorgama agidiak 00 *Gae 430 Renyhe metal eztcrysay thus formed

. e Kk : I I Ly 1
is th‘%e%og’?%?fc éiaf(&'xyﬁhg(ﬁi\;{ﬁ‘ér t’gg %%éahl?lég %I)?/(IY ,a naorn y;ro,lar solvent of low boiling
pointtte femoahpmogenais aedckigh aliktpre. Ihen diustrativoexdnyplel thy Feaction mixture
: het.e ryl al kyl ryl al kvl . cycl kyl I .

is forﬁxeefl ea? ggeyr%( %%IIUI%/ Ii%l?'kaéro]a %Wa(; §/(1 %IIOI(]g 2{){ I & ?Ilé( YA precursor may in such
embddahanobe yodédkwrydelectedabmpérupkdibdforecmlding to form the reaction mixture.

het er ocycl oal kyl het er oal kyl , aryl het er oal kyl ,
[004H e tle o8t gbedienenss where akigaryanogrystplots\farmed, the nanocrystal may be

of th%#%*ag i% eL?Ié %Ig;.éi?’[gg:{f %I)IT fﬁ&%ﬁa{/ﬁiﬁ%ﬁlﬁ??@ sy I}roup 11, Group III, Group

IV, Gabigy Nd}(yh@(r@m)yﬂylo,f thg RS$E (ﬁg'(fy gmmnk}ul such embodiments the homogenous
| Kk j a I :
react%i} CIIIIJXSIIII%;?) g‘%ggg% %eg'l %Eﬁ%ﬁoﬁ{é&%@ EIIII)%)I} c oIa ekrylet(%(yl\,/ﬂ' The metal
precunsir erayayol inelule ay boygen dangn (oK pelophenoxy, benzyl oxy,
het er oaryl oxy, aryl al kyl oxy, am no, al kyl am no

[0042]c\A Rinarbnangerysta | of yeneral formplanM ] Aspepaag Ibxma msthod of the present
. Ul iRy, ] I u 0 ,

inverfith P oF ELafple 34 PII‘IUI"T‘“%‘I@IS%FI?% as, Po8h RHTLPUS. sne, Zos,
ZnSeaotn Avka. 1N bimytyarﬁnnga[suai//d)f: gengyal-(yrmu]a Mlqlai@)&ac,i according to a method

of th%%&%%u%&a%%g ﬁg@‘%ﬁ{&gﬁﬁﬂ&“ﬁ&: Mm, ZnO, or

FeO. NRaki6 <hiiex f\NiRd RakpteNRh 8GR &Rincpr Sieatati GONIRA ind MOBashould only illustrate

=0) N =0Q)Ra _and_acyl ., wher.ein c and )
that (e R < TIRBENREHE T CRLN s EBPT VN ey e Rpfsentation
consisting of HCr Cl2alkyl, C G 2hal oal kyl, C2-C
2al kenyl , C2-Cl2al kynyl, Cl1-Cl0 heteroal kyl, C3-d
2cycl oal kyl, C3-Cl2cycl oal kenyl, CC
12het erocycl oal kyl , Cl1-Cl2 heterocycl oal kenyl

NS NA SN ~ o~ A~ . . o
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the invention. The conpounds discl osed herein may act
directly and solely on the kinase nolecule or a
w@owphest7or fragnent thereof to inhibit biol ogp€CEEG2008/000381
activity. However, it is understood that the conpounds
may also act at | east partlaI1® on co factors that are

inv n the phos | ati on proc Kno ki nase
M“t&“ fg ‘iﬂeﬁ wOF Bgeess g@ﬁ&f‘? de o l?"%f%rsz eafgpocrystals (even

thougRli€ bé:HT)n thlel das&lSf (C%S‘érbra@d@hﬁ)smﬁé Iofl BRS 'eﬂﬁ}lple@ngut also includes
cerols. In sone enbodi nents the prote

nanoa@ﬂﬁﬁiﬁeOf é’eaﬁt‘%‘?lpﬁlé?fy Mo tfor ex pmpleeMaOr), er;Cé der axamme AL03), or

M el onpl ex thereof or a functional
3 éU|va¥£% eﬁ%?eof In some enbodi nents the

[0043]9 r AnefmbRy mam?etap foRl ickdrimgao Q'méthdd a6 mrewht invention may in
nmpl ex thereof is an mMIOR protein kinase

somg rea@ﬁémenﬁ] Be @bfthe generak dopsrudk MEM2A0Mb rana M@n’@t thas dprmula can
indefHAEM) n@ 584 QA FXroup 1 ﬁ@x{gﬁ QH’D@%JBE SGItOGE rVI‘%1 or Group VIII of the

eri reonlne prot el asé 1s
PSEf Aangmbntan sltenmohfroaxGtduprébér Brof #SEu hl:otlhgrmhbcuijmlemaladnmary nano-

crysta] Bripen astoRPE L0 B bf Mraressnt B Sh ooy BE SF i eeral formula

MIAB ledaﬁthtme&bnﬂqwlb%ad gital LAETBOP 11, IGrosP 1H, GrOI%p \Y Group VII or
nbodi nents the PI3 kinase or a fragnent thereo

GrOItPoYrHI akthe ke éf and, B san indiepsnsiently be an 9]§P¥9ﬁ’f of ﬁé’r"@o‘f’ or .Csroup VIof
the PRECIRS& ahotﬁkﬁ%nﬂfduﬁeﬁtr g%g} e{r{é)%l:?@&i E&fne@ fae&mi’lln %o a method of the

thereof or a function ereof.ln o

- presentivowntiemmap be ofi rengenbiadi fmptbsM*l@&@;eM@ raad 2 mmrbe independently a

me LR L GRRSORL R GRIRTHL GRRP Bhoimnp i ovven

terna®y Garycrysedl €orpiedtaetdrdiftignta sefsthod b thkninestion fobdyt beo any structure. It
spect the | venélon provi des the use of a conpou of
may {{dnsi3iFe RE PHIFYErEd FRBRME: Sushas & Porrsiell SrusHuss. o Kimays @mogenousa
e.g. SERIEHHALofpOMis6r & ?éﬁﬁlaﬁ 38 sRpleSv§ing composition.
serine/threonine protein kinase or a fragnent or a
[0044p Rl qtetaey AffocOistad fdredtdcostdingaq Wi niéthedbf tHeeréseht mRention may

. a PI'3 kinase, or fragnent or lex t of or_a
in swhﬁﬁa?m%bw%@? ghRetHrmgls M3 éiﬁgsﬁff ARayesMlpnd M2 can

be a RAAAIRITGALA 2R rbp A S@fdu?el/vt mreep VIEoPGRAE VIKLPAREPSE. A and B
f ragnent or a COfT'p ex hereof or a functional

can 19@@]130 ¢rskytbet dneglemént of (Greupy Q.m@mp ndmfghe BSE. Those skilled in the art
o t LR
will S‘agh,pelrt}ﬁ{e agreg% Ft‘ermir gllld?_ (tﬁ 0 go Balso %}ésgagyggltr%gd during a method
accofdiggioahe 1r1vhmamfre tmcaﬂyccxf ipdhennifolnaitgof or a functi onal '
equi val ent thereof. In some enbodi nents the '
[0045]e r llnsirative suamples pf dtesnary ireesystal of tRGREErab formula MIM2A include,
a [
oo Ao BB REE S P AAE RTLL Y YAVREL cazae
SnPHY, SnRbSxgard SnPETd [lagmatite émlﬂmfofmrtemat}(mmbepysﬁahef mlferal formula

r a functional |vaI nt. ther eof
MLAH ki e SO BIRE KPISai08 b Y PAIRAAE VT 8 rgpperytalpf formulas
CdSéSJ'GHS%TetGSS?@on%S aZﬁSH'[@ ZQREL | SABLY a8 Hetre] Qﬂ?@f}lbs'eﬁ PbSeTe,
a class | PI3K or a fragnent théreof or a conp

and PhFe dilugratize feyaoplep9ila ©mary areaerystal eqfefgnnulprl\’léw&/ ghat may be

form{a(hJ rutsxltﬁ% ﬂ?eﬂﬁ)%t of Hl% 1h0é4ﬁ‘ir3>}1' A% H‘[c?ﬁ/ded:? %ax"f‘ocgsttzﬁ qqr t?lra general formula
preventing a cond

M1MthOg rsuchn las thet femtesaMgRe@o.g rcm§©4,p$megnp ZmReg@@,(N)Fe204, CoFe, 04,

and UEFEs In B PHEX DA GE SPisauhaLate B Sbresensrtions MIM2A, MIAB, and

MIMA iy B9t 89 i1 Rtratngd HRThitARA! th@QUiaHedrosthls taheieidry, afi6aning that
a PI3 kinase or a fragnment or a conplex thereof or a

they finphadej threel difgient elemsntst Aeeardmglyp deoye thesrepresentatians MgM2A, M1AB
anel i orates a pat hol ogy or a synptonol ogy of the
condition, the nethod including adm nistration of a
therapeutically effective amount of a conpound of the
i nvention. In sone enbodinents the protein kinase is a
serlne/threonlne proteln klnase or a fragnent or a
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| aryngeal carcinoma; respiratory tract cancer such as
 ung carci noma (NSCLC and SCLC), nesotheliom; eye
waele@easa7such as retinobl astona; nuscul o- skel ePCISG2008/000381
di seases such as osteosarcona, nuscul oskel et al
neopl asnm Squanous ceII carcﬂdona and fibroid tunour.
&Qh%§5er enbodj nent s, ounds, .of thls nventlon can
and dop gonefusion IBrtszlsa LYFRIPmEBR LT he RopYTpitalstag be drawn,

evenl tﬂs&gldlh%nfeaéﬂlﬁdﬁheﬁg 8P QURICcRIACH Ty BRTple irf eMBOdifents of CdZnSe,
adenomat ous pol yps, nyeloid dyspl asi a, endonetri al

CdSelespi MgFexOugl steichiometnngintbe pheesrystali mhldabwwﬂwr accurately read into
[ [ I l.asi

the g%gér\fii ﬁoﬂél}lg%?%{lgé tﬁ‘e aﬁéc%%l %g%rglﬂ ?%ggﬁ% Mﬁ){i@fw@%%? afig M1M20 also

1nclu|dalfmmnstaﬁ¢et mamDCryaﬂaﬁ; (ﬁfahastoichr(ﬁﬂie;w 11, sMBEX (foeiexample Cd,.4,Zn,Se),

N1 Gt {10 e A Bt ot AT b R PR CRE e Mo 1By (for

exan%léj CaSass,)sme[ iMel oL seRssie Mgp%@yblam 131%2', Q0. (for example,

seases that have been attributed sonme degree of
F@“@U&@Dnnune etiol ogy, or that involve pathol ogical

fl ammat ory neovascul ari zati on respons cl
(0046 Rt Sfgmplse (L Q SHectwiy apey A STy el 2B that
may Hel#draRa u§1n?'a§ﬁéiﬁ8d oﬂﬁémﬁﬁ&biﬂchﬂé rzl"rﬁnocrystal of CdZnSeS, CdZnSeTe,
a ranuliﬁé§03|s aller c ast hma, aller

elGdHaSeTal C g8 Te,r Hedn3eSs H Iaﬁ?éféu apdaHggndTe. In this
contégt:ct) 3?1 Zsf/h@tteﬁetﬂhdahl?? F}ﬁ%?%‘é{%ﬁ%ﬁ Hgﬂ?%ﬁ%}mﬁ %xr}rlg/’ illustrate that this
nanoenystalst ars cs»ptemamemeaphgs;hat c¢heyn emmnpriseafwmi ecterxﬂmtsmThet fepresentation

Mll\%lgl A n ns(ge%gag}ly %e}pges%%tgtglg S%"ﬂl %g%é)%wglshe actglysttéls (even though it
can iflitBe€ase of BAZaSES, So deciRamby o m&’fpla)l bmawarmdudes nanocrystals of the

YL N N ST N T 2

exm@wcg-_gr{,@é§% fyndrone Cogans syndrome, comi cal
cornea, com¢c | eukoma, Coxsackie myocarditis, CREST

[0047Tj sIea§ﬁ1rtlﬁr @btedstha ﬁﬂap@demmfawhah& edﬁmam,pdn itérh@ry or a quaternary

nanoﬁ%tptl% 1;5 Sﬁlgc-erd &glplntﬁ? ﬁ%ﬁgﬁf ﬁeelgnlgg%lg{n: %qu %gﬁwblhty of reaction
condfAoR§S4Rh ' tRat SO FEsPBRIveDanbERAI f-ha? et Jﬁid)ﬁﬁés&e@ Qfri&adf. It may for
eczemat ous dermatitis, eosino ic fasciitis,
instapgsshobnilayeredgdarchBe m £ra eore/shalbstansturs|of 4 eorgmanggshell structure,
(Hlnévﬁff] Qg&B{‘anLéJPYIDSJ '?ﬂyaaldh@ﬂl Eotggﬁ) 1@@54*6@1 D%@)‘um B.O,etal., J.

pénp omer ul dnéphtitis ast’ur e’
Physs@hetn. ané199gb aﬂt -946B sBengh Ssitet dl. ,séa@e CI@na\/S@g (laf)g)eagemw 16-18)
o o3l AT SEREG RL RS B ap O L P 7,87 o ay i
structtﬁh(h}leﬁl.ls, ot wl.gMatejald ﬂd:lexmtﬁ‘tlrﬁmL nbler 323-227 €1996) pp. 323-328) or a

w eunoni g, idiopathic thr eni c
mart R ohay gy Preoqugr@%gg% AR ipj Aoyt layer and a shell as
descx‘ﬂ?erda’iﬂ tcb%)enhi%EaPQ‘FOE‘[bﬂlﬁﬁﬁérV IPAT95 GRO0’Ien0296atBBcess Of Forming A
syndr one oderma vulgaris, lichen planus, |ichen
Cadmsigier Ayrd; sSelegipm d?@éaag@g Nan@caystﬂé;u\e dCoBmesite pard)| Nanocrystalline
e ,
Com %f:egglgtgﬁlh{f g‘gff’@%grlchgl_e@g%f (rirgénlﬁ d’? S?é' g@g&ﬁ £ n%ox%bﬁﬁ&lsﬁy reference
hereimyositis, multiple sclerosis, nyasthenia gravis,
necrotizing enterocolitis, neuro e|ItIS opti ca,

[0048])c A alrpadyp Hidigated @lmv@c ibany megthed @resdingnier theepresgng igvention a
I r

hom{gRAO fehddohr mBRLRHY Rifhled (A 4h AR RTRANAN 1Tt one phase, rather

than peg. narcumw@l:dmesmmmsxpmldrennallsioar dihesreagtady ghiatwdeinay also be of a

S ost rior yveitis
tempra,rli‘f%?ngl ioF P%eéags?a%‘ire%l? Sfé,tais? pcﬁaélgg & nsg%?eg S ngx of time for forming
colltls psori asi s, puInDnary enphysema, pyoder nma,
Reiter's syndrone, reversible obstructive airway
di sease, rheumatic fever, rheumatoid arthritis,
sarcoidosis, scleritis, Sezary's syndrome, Sjogren's
syndrone subacute bacterlal endocardltls systen1c
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treatnment of a proliferative condition in a subject,
the nmethod including adm nistration of a
wao bh@papanti cal ly effective anount of a conpounePCD$GL0g000381
invention.|ln another aspect the present invention
provi des the use of a conpoud@ of the invention in the

ax&p 2l i L{’?‘E%ngfegﬁafﬁgeq P%Cﬁlr? ﬁﬁigff@gm)tgrglae:ctauts rf:%:tlgg IWelxture may for example

be a eﬂﬁﬁg Solttién. CPI kdacBon ln%xﬁﬂélQ@dludelsl’h %@Hli)olar solvent, such as a
enbodi nents the cancer is selected fromthe gro

hydrephebicsalyegt, of 1oy batlisg agint. Whsteer nangerystal of general fgrmula MIM2A is
form€Y, et}l@ ﬂﬁﬁllogérﬁ)’h@tréa\éﬁorg hﬁgﬁ.\%fxﬁhﬁibgh MI?r&urior that contains the metals
myel of'i

SIS ycythem a vera, ess
M1 et MboT:l;et hemogqnouh eavtion myishure chldoe clidien ). Wiheteoa chanocrystal of

genefg; n%ﬁrgg%t MlAr er 2" rrgné{ekhl??gl&glﬁgt IO?]% lb%gc em 4 1xt%ceg:1n§%udes a metal
precurestothbncenting tH‘dOllﬁeﬂdDU/gleheShcdn@@ﬂS& re?actﬁxﬁi ittyrepfuptier includes A

and %{C gtg'\e?g-r% ggll}()lcaxse IO gpner O%S@Q%EWZ{J &H"Ié n(ij nE%rpo&enous reaction

mixt$R! ©eBes h YHREOPRcuSYNARE bAGing tﬁanﬁ&ms M¢ fhnaSMiQr @‘ﬁﬁher in such
carci noma, ovarlan cancer, cervical cancer, vagi nal

embegiaents (thexmetah peacursen inshsies ian oxligapedqsioastVAere a quaternary nanocrystal

of thd %@flérgf RSt Ip"i‘i\/[ZtAl??st forABg Gthe ?ﬁje‘ﬁtb fﬂ{cﬂ{cﬁ%ﬁjnmg a homogenous
carcinoma, polyps, Tiver cancer, ric cancer

reactjpanoixaat ititat ¢arhodes ,a myethll prbd:xnstu‘montaanngthe roetalnteld yantl 2.t the element

R T L T AWK TN A —

undeP eleivted PREGRE to SlchttichABBPErafit€ buitiblafor &nﬁm ndnoatyBtals.
tunour such as gliobl astoma, neurobl ast oma,

[004%]StT}CECtth r‘r‘axygpehdynﬁ c&s’alsecbhalem- istupdergiopd magefer to any moiety, group,
ion Q co ! Z%I?at 15 ca a%? 09 rov1 Fing B3 ée%c¥8ro%tmc for an oxidation, in the
AT é“é’d’é‘ % ahaftliding 3% ¢h A

rogllo cancer " suc
forma@O@Eh oG esthl. The oxygenﬁpnéxanggnl@ﬁe@ﬂ orgam@omnmgamc nature. Illustratlve

pirat or act cancer ch_as, | -C
exanipley agen erySenclont at Mo HEUs - GPSS b N i U of BB C A further
illustéRivieRBmpRt i0 HBsarttix§Ht lagigks ! iat Mredpcﬁf@lﬂfgeﬁu&u GRenaally in a salt of the
ost egsar coma, nuscul oskel etal neopl asm Squanous cel

corregpandingomatah ftretate, rf%maat@upﬁsvawnmr%%etmaeta@% prere3gmples of suitable

carb(%{):{lﬂ: REidR ERRd sdkeaT I?:bﬂl%?etéHe@s 84 nbed thht REMRIdAse of a carboxyhc acid
ED DESCRI PTION In this specification a nunmber of

that hasy ne faﬁleeru@edlmal erougs dhavaidietk GO t & GOSN Imasy often be taken to

repre@g'ﬂ tl?eS g)g;;gelt‘l hlgx&rrgaﬁl &%&2 tl'ge %ntlhcggargw 82&2@ ﬁérr 121&19&&&0%1 éﬁ]rposes it is

addeﬂ dlatn \k'/]nme amahodrysta bt tlmegamsral farmuldh B2 A informed, A may for instance

be Siggfogﬁ‘iﬂrﬁ'éc r glt? hath% 3@&%@@%} rlgl?é%ﬁnalrggy &Seaélded during the

fonnht'iﬁrﬂblgfh@ Weackibg nsiRGEe. [Th Gohirasd tieao] @sthe kade dfhite @sraadion of a nano-

may naot be further sugitltuted or fu
crystelyof Gergenciabirranbe i 149 @ metat PESFUTSERys espetal owéi 110 the reaction
mlxrﬁeertﬁat Rtadiy Ah QIS EenSddRet, ith&tenY alfalY BRovidife BR'd&héht O.
mbodi nents the 3ubstituent groups are ohe or nore
[005g]r Al pfiethod o p elied mivehtjors elag Fluekkerfincloni¢ a@digg augurfactant. The surfactant

may go | St%r%gﬁéq 0al og?e}ﬂ?f the ﬁ%ﬁ:cg’gp @Cyfurefa gl@ ﬁp@gﬁefér%%ﬂer adding
the ohébPﬁ{olfé’ mtals (ﬁﬁh@tﬁpﬁ%&‘d’kors CBeFdredr lafter addly xf% HahA&peh or a pnictogen,
eteroc&;loalkyl heterocycloalkenyl

wherg @pplicshloey pr atébe:qsa@m e as Rig of th%ﬁleéﬁ’flfé%%ﬂ léaldﬁﬁ;ﬁi Anysurfactant may be
A I Y,

usedﬁgl%eg{}lggay%k?ﬁ‘léi for i é}rx]c%l Wz;anr (g/t%iﬁ?nt: g%lylf))dll?é K&8Ydw organic phosphate, an

orgameq)hosmpyicadckbraylo,rganyccp]u&pklylb loasidey amlokgahic amine or a mixture thereof.

het.er ocycl oal, k Iheteroalk fera al kyl . .
A suhtg{)lgrodg%? ﬁ%’{b8¥%léci ﬁg}fi rr O(;(xan'}f)kilg qu{%ﬁl t’o about 18 main chain

al kyl oxy, al kyl oxyal kyl , aIkonxycycIoaIkyI,

aIkonxyheterocycIoaIkyI, al kyl oxyaryl,

al kyl oxyheteroaryl, al kyl oxycar bonyl,

al kyl am nocar bonyl , al kenyl oxy, alkynyloxy,

o, . o o o
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term al kyl as an exanpl e, sone publications wuld use
the term "al kyl ene” for a bridging group and hence in
wo bagme4arher publ i catl ons there is a distinctiPCI/SG2008/000381
between the ternms "al kyl" (t erm nal group) and
aIkerne' (brrdgrng group) 3n the present

application uch d| nctlo e an
atomé,r egcam& ?}?30 é% z}bo Inaadp glalérr %r%onoptogls q#rﬁté}/e examples of
sultaBIth*Qamc é‘ﬁ'bd)xyli&aaﬂﬁndﬁda-bﬁ{ anot G td, Rteatit @ﬁdt(bﬁacfécanmc acid),
be an al kyl, cyc] oal kyl, het erocycl oal k

.grou
laurigy @qu? eieacidt St WActadpedisnals aid) AotndeeansiG acity Hﬁplre@samd (Z.2)-

9,12 Q)fctaagééhle'nafél u&‘i"d)acﬁltaxﬁtdéﬁg ez oyhi-z ?B,e&gf Q4R BBMePRnBic acid),
t er m nal grou of a bridging group. grouprsa

linelaidicnagid| (B0 H] 3-octadechdipeiie aces)t heyristotgicn ae @ttetrhftecenow acld)
C n
pa B AR oS A S B, LI ), e s

(hexaiecaiokqb(;ld)amdl yeladthglinoldnid axid (¢4, ﬁ;a—lSkl;l 1,4 -@cgdatranoic acid). Examples
of o grheﬂrr rﬂ-xtd (%&Ou %ZP}?S‘S{’W%QQE’ %ﬂ ﬁxalma e) ﬁ'é:?lm%&l%ﬁpgog)%omc acid

and feBh WebAph@pRGHIC atid! B Hao Pe&LoUsEy béta dtaERed dl‘ﬂe[t o@élc tablﬁ is capable of
nmol ecul e through the nitrogen atom "Al ken

stabiljsipg parncrysials agd allovyy e pseenrfi asdadgpens) asgheg )frelt (Yo W.W., & Peng,
X. MW@%H‘) ht9EQ U(Qoﬁ?f‘«ila'lﬁ' @968a§3ﬂ 1§a§1t th€3§nthesis of other nanocrystals
car bon-car bon doub bond and whi may be straight or
surfaptanischirvd Yoenfshowpl tp aféttret itle prystal mrpmiogy odghe mepecrystals formed
r gf bl refera - 6. .
(ZhoH a?b%% a 4 tl\)gat%n&lg L%?hgibBSf %gﬁ‘?ﬁé) %hnyogr a 3{:) %lrlésspﬁme or phosphine
ox1de;may &k nsal, phalr sl antoyl-swiutde pldsphine+bdsed or fhiogplhine oxalle-based material,

in poghG A0 bRy o TSl o5 B FERETAE e, but are

not limlfﬂdttﬁldtripﬁen}?plﬁt%FMhe (?Asmwog -3340) ﬁyﬁutyl_i&ﬁfptsﬁﬂﬁé (CAS No 998-40-
en e en octen nonen e ma .

3), REAPRSPRR AT AG 75k S5 Tbi YDA SP D (CASASN G bk, tripenta-

decy?gtﬁhgaé@ma%%wbz 9, tﬁ!’)&bﬂécyﬁbh ¥phite @Aksenwsgasoat 4) 2,2'-(cy-

erein. Preferred al | oXy groups are
cloh oo Do e S dn SR Ea 5 3 P g oephino)-L 1
tih
binagngf QAS U198 H724Ps) shd (100 QEARY o)A X Bltethl-phos-

pholztdee(GA@gJem%lﬁd)ﬁq% 1Al Khret 'illesérative) epamples oﬁantorymraphosphine oxide

are D phFRBE g ChPahEr e 2R EIC RSP Phingprice (cas Mo

2643p+49t @] adiphengl Phosphiheadiyte (CASSNODTQHf—H-&plm 2}4 )@lephosphme oxide

cag N BPaRERERY RS e B rpaphiae ik, B hotiny fE1212-20-0)

tns(2extn@ﬁh:yl 25 (ﬁfcﬁﬁbﬂpho?ptﬂeom”omd% but(ozAs seqidput Wao3yleptagyl . 22/ 2
e like. The rou e a termnal group .
phosphlnﬂldympm@[%gleg\oaswyndm ki ﬁxW Q)n cpudwsell p@s he.g. alkyldimethyl

!2?@3 0, unless specified,

phosﬁ%gggﬁgﬁ(gmrnn &eﬁ@r ghllﬁx ? NH group, in which

[005H) kﬂ'suit@ora%rg@td a@xﬂlehﬁrasufar msEanaJ: oy a’:m‘amts)tmrmamt dnay have from
(al ky gr.ou in which each al kyl be the sane

aboup gy P‘qué r38ntlalaﬁ§alaraéo%@rg mainy ghaip, eerbnera 1gs, Oh AN allr@wlamme that

may ha%e fbifY Jlbog{ oug db%upi§Fr?aﬁ1?Qhé{n Atdnls, Q% 3415“'&9{ ?t%ms. As a
group nay be a termnal group or a gl ng group. I

ﬁlrthcme(agmdm the slrf,acmet mmbﬂ argallmbammerthattimnd@m tloout [3eto about 30 main

h maLnder of &1 1 n a L& té’rrou asurtI ro euq %}c%e but are not

chain W1 & BRSNS ‘0 re?rg gréup'd i

11mteﬁ/tb M)dx)rd@(cbl)ahﬁlﬁ(, ﬂleamlﬂe Vtzh:tadbcﬁhrhyie bis (%trdﬂidxlybdimme octylamine,
her ei n, sum of X+Y, = The

e aro
dloctml% téropté(femnﬁa d@(}e(gug.rrgpev laBtyl%lPﬁg d{ﬂo&laiylarp}:net oﬁecylamme
hexa@écYHhihé d%&ﬁe@l%inegmwﬁadé@l&ﬂﬂged to the

r emai nder of the nolecule through the carbonyl carbon.
"Al kyl oxy" refers to an al kyl-O group in which al kyl
is as defined herein. Preferably the alkyloxy is a &C
6al kyl oxy. Exanmples include, but are not limted to,
rret hoxy and et hoxy The group nay be a term nal group

a -
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herein. The al kyl group is preferably a G -C 6 al kyl
group. Exenplary al kyl sul finyl groups include, but not

wo powvpexdi7t o, net hyl sul finyl and et hyl sul fi nyl . PdHg8G2008/000381
group may be a terminal group or a bridging group. If
the group |s a termnal groupldt is bonded to the

[005£]A%nder fargeqsg;? bg@ﬂ{ ge %{E rt&é&%t&r%d%ylpgancgplb%b ali¢yclic moiety.
The WnCaNkéyk s uée%l lﬁb‘ielﬂ Qéﬂeﬁel@ a'i‘xbl@ﬁéﬁturzi&tla aRpHayic cﬂraﬁl#lhc%éhc moiety that
preferably a oup. Exanples include
mcludes ORg rArt @@rq éouhé@ rbyng&n geamplly aingthet fyms of +ERGH umthe for example
u
-CHQEH groqlg% Ilgghgc ngérlmoﬁa aﬂp%é&% xlﬁ&egl QL%I%%L%I%&@E Eejnmétgl are, unless
othemvdsepstatdéy a stfaighiter odnebed hydrhcanb@hchdme whitli mray be saturated or mono-

or pSkaitia g il feorbmove. Biftnehime & APRIRACR, fyaom that

dlffefsrﬂr&h%aﬂﬁﬁd Ii2fygicahegbodiBiénien Bdtérdh@hi fodins blr c’iﬁﬁl&ﬁdbond to a carbon
preferably having from2-12 carbon atons

atompﬁéwap@b iRFlusiey bt isg BRI ITaiteshS Nrfdr & $hrSaRBY S61 p Soms embodiments of
b r u
PR 18R ST WPl s i
hydrd’daebcgr chafn may, Undesa othsrwisa atatags be pf eny k:narh dod peptaincny number of .
brancqe& %/ l)rloaéglgzss rogftgé ﬁ%‘?;fgﬁ%?%‘?lﬁﬁéég yelrnrce éig l‘if‘}kehpcm C& well as non-
aromgti® Umlcaﬁlanéﬁtﬁ Baidallpythe hydgicadbps .(maing cbamupclmi?gs bm @out 4, 1 to

termnal group or a_bridgjn oup, If t r ou
about Sy hiharod ob o pbof 2 b dheil o 2HEb PRk T BPog) Sl dbout 6,3 to
aboul'®] BBt 5 PHboliE 1006866 BY, Q1 abiti 130 @ltd Mbout TBAR o about 18, 1
an NH2- al ky - group in which t he al kyl group is as

to abgetr30hd do Hb‘?"élz?\ or e alus g cagn BOMS- t er m naI group or a
t .
s RS 5 oS PO R s

whicB! doyitai) 08e Rr mdiei doabk! Bandy) Alkeash Sadmw\lh&nﬂlwonzam about two to

roup. The group may be a term nal grou
abouﬁ?% GRFboR ptonreand g oT moTe, TorinHaRss MR, mﬁgk s t§8ﬁ‘b| gﬁf%out two to

about Qant QfndEMBERAGHd Bhe HO®HIEBLAE. Ulli)@antlﬁlEQHQ QlkS/h gr(ﬁl% by methyl ethyl,
atom "Aryl" as a group or part of a group denotes

propenbuespt, |p9nufa(l IhgxWuheptylt eetild nomyl odseyl, ithe n énonferselthese ra lcals isopro-

. SRSy SRR MR i) S Y o
chairbast well 2s ﬁlbdummchesrmay figthefmeneploatirhetenoytongyrasfpsinstance N, O, S, Se
a the |ike; (ii) an

mﬁﬁk%%%ﬁﬂ%? éﬁﬂ%?$¥%pégy$%ﬁFg%.?VmgﬁPﬁrated bi cyclic
ISR T e e S e s o

aliphttigjethb fatkyl or élkcr[yll moae;ty |1s, ankss stat[ed mﬁ;erwu;cha pen-aromatic cychc moiety

et rahydr ona h nyl.o ndan Th
(e GO EEPRTRAPO by Rt B 2Rl Ao Or R Rty Eh The cycli
hydrédaybondeiépy indy als6ndlidSfuséd/ bydlicaitiy syst%hw sablk amlécahn and may also
means an aryl -al kenyl - group in which ihe ary

be syhsuiyigd withenersargmeiip cyclffo #b el B & eyl%tau%ek@ﬁw chain of the
cyclié rh?lﬁf&af‘tﬁﬁlrﬁgl%typﬂlﬁyyllnﬁHsyétherjv_xhéae Qﬁféﬂpbé@y al$ 1éngth and contain any
m nal groupor a bridging grou the group is a

numbeemﬁma’rar@m@tupcycﬂlcmgd sbpetomonts HEsmicats My dogcortem (main) chain
£ t -
1ncluH§s %?%59 6r E;?%Qg?lé &gmlﬁn%ﬁﬂy L%&{%éégger )ﬁ%ﬁ?ﬁhgal K%f uTHTHl%ﬂ:?les include,

but adr®inet iliasitedr o, agclopgtyledydiatreal).cyBlohémstyl, et camLoIoaﬂykyIBoth the cychc

N NS SN T 7 AT TR

heterdftdmd; ad &t ihfigh@ et IS)/ Se off®, 6F 2WArbERYatHIA Bay BE Fepladed by these
group or a bridging group. If the group is a termna

group it is bonded to the remainder of the nolecule
t hrough the al kyl group. "Aryl al kyl oxy" refers to an
aryl -al kyl -O group in which the al kyl and aryl are as
defined herein. The group may be a terminal group or a
brldglng group. If the group is a termnal group it is

N a
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"Cycloal kyl" refers to a saturated nonocyclic or fused
or spiro polycyclic, carbocycle preferably containing
w0 e@a0&1toD 9 carbons per ring, such as cycl opre@yEG2008/000381
cycl obutyl, cyclopentyl, cyclohexyl and the Iike,
unl ess ot herw se specified. 145 includes nonocyclic

O e 7 —

genchill YRR Hréd & a%t@)é’?élr'@@inlg%aﬂﬂfnoﬁﬁmﬁyﬂir Ghipld fivélor six ring carbon
C3-C12 al kyl grou h rou a termnal group

atomgy Qxcl[gphkgx@rlnrg g:p]@utlyplca@ a@@akg,qtélqdppnd o 4Re respective ring system.

Cyclg%(l&l:xﬂ@lr&ﬂéalsallngy 1 tuld Qéjg,lb'fsl ut i ch the cycloal kyl and

noleties are as herei n. Exenpl ary
[0055P nmcs\éﬁieca@{%nhaéﬂw whefeQl i faciag! 1d d8d6d] ChefUr i BEtOYE is intended o
cycl opentyl net hyl, cycl ohexyl net hyl and
act aéma@a@staﬁweﬂhy|respPﬁfeveg¢a@wgr%yn ay, foreingiangg be syl phosphine
r [ t
oxidg br § CHE R AR CPhBoE achd Guitaf e Gl B E RS lcucid can be
for exeeplé kelkicgmaidp. tn “10gctyb gihloyplank emyde; deraneicaacid, dodecanoic acid,

tetraé«%’c%xlé(?};l Flci:(lﬁbl}eé&a{f @g‘;@% canglec:calrcllﬁl\émactﬁ@ectgg&ccaﬁl o(%axlll J)(édmo‘?@gmd
[0059@ B & glrer% r@qdlrgélﬁg% xggetafe‘séft{)ﬁs%g 19 xgétﬁﬁ&) of ltl(e ﬁlggntg{ng(?gpra) can be

e m na rou e renal n
dlsscﬂ%‘d imah eegane ztdni d‘lhgforgzhmc adidk ﬁnyllssglvdng)the salt of e.g. the metal M1 and /

" Cycl oal k eteroal k neans . a . :
or M2y SAAUNE HAE PRRPIS bR S RIS By Japiggly S or more
mamaé]ﬁuhﬁbﬁﬁ Qﬁé Kﬁhlnrmhﬁtdaﬁ%nadt&nﬁﬁmﬂ&(ﬂlhg Qdorhﬁbl%l IﬁamHi@m atoms, such
be a term nal group or gr oup

as aboe3 & wBt P4mgin chain Hamsfpperrmirle ggah%hg ket dR éﬂam chain atoms.
The fo‘ﬁg’%hﬁ‘iﬁ%ﬁrbgfl z{%&i BB GE R SxAip1e Wharit Q&dh%tﬁ(‘i&%ﬁéﬁ}flamd) lauric, acid,

[ oxy" refers to a cycloal k rouzp
oleicj acld/v({lzwctasl@d %@hkryl acid), ngindedaneiedicie dimpleic mléf &Zaﬁ%f%ﬂ octadeca-
dlCl’lOlE %Flﬁ%%leg %l kcyag?cié)éod% aﬁmga?ldq/e ’@aky, gé@bhcgég)g(ﬁqil ﬂ%aadecanmc acid,
octode¢cancid utideuydecdingc gridy inoteiy abel, G(Zj;b)r-m Mk:tagemldpanorc mld) arachi-

o HAEAAB SO, ek oMR AL a2 o s

noic Q&M S18ic acidy(©LtethdeBidi®%did), pandikdleit @ci (cis- 9-hexadeceno1c acid),
| -O group in which the cycl oal kenyl is

cycl oal ken
myTigfes 36 Getﬁ%%émw mid), ealyiy a¢id dhexpdecsnpicasid) gr Yr@r%t)lmolemc acid
((z,ﬁzﬁs q%qhg okaﬁxﬁcﬂéyac@h%gr@ap ABhyORiAute QA FXARPRSs of other
ging group. I't the group |s a term nal group
surfauctantss(am orgdetd phosplmmie etné; fod examypple) inelude hexylpkosphemiggpid and tetra

decy apsl’mEPg]fngeanuﬁ ir? Qﬁe en';?(!(ﬁ Ktﬁthe longfcﬁglﬁ ctfu%oﬂp: efckch’élol%{: g&ﬁ

erern in one~or nore o

[0059‘} Offfe el gh‘ﬁe@f VERInAGeF Mb tchy ?orhﬁétﬁg:%'beaénoépgﬁﬁl: %Ftaﬁqlnorgamc salt

fromthe group consisting of fluorine, chlorine,
of th metdl M1 effdravpdVn&royp WHI GzupyY 1o @poug/ié jog §rpyp Hhef the PSE.

the f la, CnH{ 2 wh
1005%3&?2%5”&&%%8%%9@&%&%&4? {q%@n@? 3&% g Qrs PRyl peen oxide, a

carb(gate Brsufftd ok a-nitrite gfl%'a%%aﬂf: shifof tHeyrﬁ&anlsortMQhﬁ@J b&/an acetate or
from1 to 10, nore preferably from1l to 6

the saltedffethe mepal 1Mﬂ r3he metal M2pingdaa |c9¢rngy15: g:l& nfgreexample a long chain

orgagllc%gr%roﬂikeltaﬁldﬂwﬁﬁ al?qut B8 gp(%tﬁ§4%alp gllla%‘%#rébn h&'ﬁ{sL@Fpra}_l

uor ore uor one and tri oroneth

[00591 Oﬂhé@&ﬁ{lon rn%)e be ELriéd o%{ I'f@ln% HeSldt perif@fdMeshe

herein in which one or nore of the hydrogen atons has
millipeconds épaad@ahm ot heursa M\wem desitseh th@d@p@mem gagried out in an inert

I r

atmq%ﬁ]lg:i? llfl tl?em) %O%S&?%sgsg ﬁ%t %én rggicgﬁfe 38 dgasfaff% xleactlve to a
detediablei |emten1n wmn repardrte the remgends afid sdiverity Usadg Enamples®f laasactive inert

been replaced with a hal ogen atom i ndependently

sel ected fromthe group consisting of F, C, Br and |

"Fblogen" represents chlorine, fluorine, brom ne or

i odine. "Heteroal kyl" refers to a straight- or

branched chaln aIkyI ~group preferably haV|ng fron12 to

~ o R s

ranging from
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al kyl noieties are as defined herein. Preferred

het eroaryl al kyl groups contain a | ower al kyl noiety.
waEx@apssary het eroaryl al kyl groups include PCT/SG2008/000381

pyridyl nethyl. The group may be a term nal group or a

bridging group. If the group s a terninal group it is

atmoap dg gr&:rgﬁéghe% ({qgltxglbgeag?%pg{:}k ggqggr? hggﬁlgler% s%vever noteworthy that
an mtaﬁtgﬁr, g@tosphék KRB Ydund 46 B gedeaarmrﬁiacéstaﬁyh eteroaryl and

Kenyl noieties are as defined herein. The group may
[0060]9 ‘Bhd ériventoas fouralthadrthe rhethods rog the qitpsent fintenéoyrwhgre forming,

1nclu|flﬁl(ganrf9 éénaggll'r Erglgfgﬁ le%xlégs 31%() gg &S%tggf owm% %%rpomt at elevated
uFet QROBE YSIRbR F& KYdduclizabn tern and quaternary nanocrystals.
prﬁsshleteroaryl het er oal %I - glrggu r@}h whi ?:rhl t he rcrleteroa}r I v

Fuﬂ@ﬁaorretl@rm@hm capbp stitable for @fQi%lc’d’éfei & @@tﬂ@h@pﬁgemdré and oxides.

006, R ok i ks S4B, P bbb HBI o s

solvdh@s”Blyriﬂ@fenﬁfsowaﬁt 1§ﬁ{eﬁﬁtlﬁo¢h tHersoH@ht tdea fhehe bﬂ?bﬁ‘ﬁbn of the reactants
roup. "Heteroar refers to a heteroarzp roup

and tgﬁ nmripehr sueri of ér h@lyng peing Thessplveatg cambechosen in Such a manner to
form 2 KBS %m)ﬁ(s 1eh&; Jﬁ%%ﬁ@rﬁoﬂogedeﬁu?réact%n]@ IR X ¥actants are
e group may be a term nal group or a |ng group.
in onkfphasee Irgaroukysnranva exanpienilis dgsvapleite farm bkmdegbnpos tehetion mixture.
On ugﬁ%%qﬂgé{s sogven[gsr t\%n(?-lp ¥ 'gﬁ@{%{g%g huo:cglt% %Xée%gnl% iy /520070004183,
The s0hGeiit i athéch a)profzedsloy fornsAg urnahoﬁysrmlrmmlhng:to the owehtxon is carried
.or p cyclic ring systemcontainin | eas
out if g Bre bt B A o A CREIRT cHis et ntheoroﬁvent is of a low
boﬂu’f% bbREERp.)Ssllchlls APEI1AX PSRN 188 tRar hbEht ASOMC FXARTIa8$ atmospheric
het erocyclic noieties include heterocycl oal kyl,

presspes @ PdE ybab A0k 324 /Pa embathdt welding a boiling point of less than about 120 °C,

les thah'eaiag{ltof@()c‘k? %s%glﬂ%) abo{lte§(§5é 1R Rad' Stk %@@ll%ltﬁéﬂ about 70 °C, less
oup as define ereln but’ contalning at ‘| east one

than dbmblﬁé) Homess thanhattopt 6€ Y€ ardlessettmh abeetgd f(9 pillmatrativei examples of a

sulta%r%%%olgrggcg&g& clgarl% rafe%ygr!reﬁg ol gg} Tlg\(rev 1@&% &qg%!rggﬁi(l; Iprﬁ:trol ether
(typldiﬁlfyezi\&ﬂhlﬁleavﬁlahtho&llﬁ@p(ﬁﬁﬂ Oﬂybdnit(AO 60 ¢yl hexan®(boiling point 69 °C),

clic ring co a|n| | east o t eroat o o
chloGfari (il BRIAT Sgert P REManE D HedD Brefeinats op- 1106 °O)
benzédeO®pl 80Q Q't)hﬁélﬁﬂﬂla(?JWS iqre Q! c}&ﬁﬁa&aﬁ‘ A1%PC)Eperitiine (b.p. 115.2

ring |srnefera rom3 to nber e nor e

°C) parbomtesigrkloride . %em é@rbOExémeri@s(bdr 48 5(Y-aiaxane (b.p. 101 °C),
[ | b , o
e PELERAESFE1 ) PRl A L 3SR 0. 8 0 e

te&ﬂgﬂpﬂh&mybp 8bf€hhydropyrany| norphilino
3-di azapane, 1, 4-di azapane, - oxazepane,
[0062_r] Onsecthpiregssioe is wmai,@téroesd% r%&h%&/r dgsiesdpstats, par%ﬁurtper. Rrogress of
the réaclii grfth@r‘ﬂ)@ Et%g%f&f ﬁ r%frBV tﬁg' RedlaRE RIEWgRfe Brmed mixture
term nal group
to cobH&tvar. d&lﬁdlrxahpﬂogiuqlcmy bé pmeﬁ@ﬂsy a slmple centrifugation / dispersion process.

het cIo | kyl -.al up.in .
Aﬂerh%elngq{ﬁg%} gTekgﬂemg %griap{ggpctﬁoca% e ecgheé'(lﬂe& agd 8%?d gbtaln a powder.
Alterhigtivelly) theptedipitaed/ prlodhas cunwel reallésylvaﬂ kyin organip Solivattisuckeas hexane

i t et rahydr of uryl ) met hyl r.ot hi of uran
agam%é{ sﬁgqage H‘%BOS@rB‘EF)éa 9ro§>éssglqyél}s,oﬁaiq méﬁ gl§Ber51,on cco}/ciu)rgly, a method
accox*ardgdceltﬁkgm%&r& mdy intidge &BQHH% bife & th6fcHiaRatry AR ¥hmidd. | S
bonded to the rermi nder of e nol ecul e through t he
[0063] KiHe ®iethbal of I—kht:ermemﬁinoaidyy fatHee rhylbludé exfl&mbSryEtGl gost-processing,
he erocycloalk | - al ke -.gro
Althqighcing BP gAY ORHRCAP ARG msibe L of dbe dieien gus egasially at leas

herern The group may be a term nal group or a

bridging group. If the group is a termnal group it is

bonded to the renainder of the nol ecul e through t he

al kenyl group. "Heterocycloal kyl heteroal kyl" nmeans a

heterocycloalkyl heteroalkyl- ‘group in mhrch t he

o, o o o o, - L L o o o
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OH, al kyl, cycl oal kyl, heterocycl oal kyl; aryl or
heteroaryl group as defined herein. The group may be a
WO eoopiossl7 group or a bridging group. If the grPCPSGH08000381
termnal group it is bonded to the renainder of the
nmol ecul e through the nitrogenllatom "Sul fonyl" neans
R- 0 2- h. t be OH,
essegqugwor (aé I%aptog%rggqux%oﬁg{lnggsgym (I(}alr%ql gt%grn}qy peerformed to narrow the
size- aﬁhﬁfuﬂaﬁ Yor 9k RHPe 38 aqﬁédaﬁﬁéh bes §éf@ty—rﬁ%9fe‘? UPudRBécHREqiies, e.g. size-
termnal ‘group or _a bridging group.” If group is a
seledtioe prasipitater @pe well ksowe Hodase lltelden rﬂmmt ﬂa@rsuzfﬁcet ¢fethe nanocrystal

| fur atom "Sul fonyl am no"
maygﬁo%%%ItgreéngfIﬁggﬂé{ﬁ §egr oup. The group may be a
[0064ET Thé \Bilesdf RHRNE6N Asd EélEItGé ﬂﬂthg 'il@éIQf thIefnahIiIﬁ'yQE@ lIJIBtdu%abi’e 1nclud1ng
termnal group it is bonded to the remaindér of
obtaimgd, eamor@hrtg]mmg tmethedsnof ﬂl@gzéﬁseatt wiventian. jAs mdb*sga@wexamme the
nanoH%?Ialg IH&Y I)Iéjgs%d 1H t maﬁlﬁ%tIuIér df %gt%r %d/gp 5 mégﬁostlc device.

ornB Irnclu astere0|soners
[006S] aﬁ%‘"&lﬁﬁﬁmné"qmm@e{rﬁ mcﬁlﬁlﬁng%ﬁﬁ&r Tigbd b6 WRSvet Pollows the word
or " configurational isomer or a mxture of E and Z
"compsisingl's Thus, use of she tavler emepyising’i aindisaies flhéfoﬂ@r ligted elements are
requIrQ(I r Tz inr?Sbuq ke Ibﬁlref" Oiffletits aﬁpélﬂ ohglr%;(/istg oLm Ynot be present.

lsoners can be separate a

[006@[‘ dfl% inGORITNS AlustFBiNPY deRABedNerbin @86 ﬁIi‘tIaI)lIyQﬁ prikcticB@in the absence -

art. Some of the conmpounds of the di'sclosed
of ansheemprtertt elements.duniationsordimations, iat sppa ealbysdisclosed herein. Thus,
N tu ne N
for eg QIEZI gg?r%l%s %%E)Pg?ngchﬁrgcﬁ’u llfl gfygl?déxg %é(?;éﬂaﬂ BE read expansively
and witheutelireBatamd Avdditiamally, ﬂlhetmmsf andaexpréssions datployedbleerein have been

used @ é?rﬁgd)tfh &aCdIP?‘IBg r?gffilr{?p SIEISIW% ?(%I (apn?ItIIeEé ﬁrt?osf:nr énglop 1161l nge use of such
term€ @QNE lexprebidi® Epddcluiady eny s@livalémtsl oé sherdatures shown and descrlbed or
_uns | va ged forms of . the conpounds.. Thus, each

portipRiy {05 1 AFRRENITAN ThS VEHEM MATIGRPRRTSSHT @?BfSuIIIS Wit the scope

of thb ReHAO N SatnitR. THES, 3 SuRbedersiodtha altRd E%I‘é%gnt invention has
forms. The term ™ pharnaceutlcall acceptabl e salts”

beenrspreifigallyolisdosed byreferred &HWOﬂW@néFe@dr‘Hﬁloﬁﬁlofeé@W?aFnOdlﬁcatlon and
vana%%IlIo ¢i entiBfis @IIBBM& ilqﬁ&&hfﬂe?g C&?w&%gqﬁ%y @Qqesorted to by those
e p arnaceutlcaf y acceptagle acl dit
sklllshirt ﬁleantd abd ¢leit adch modificetidbnissandSyariatibhseare cons1dered to be within the
g ceutlcally acceptable acid addition salts of
SCOp 8ﬁ%$ﬂﬂ&?’5p Formula (1) may be prepared froman
[0067E°E19@%\fénﬁ&ﬁ a8 b Bogés@H é?f QAR 3Rl drenEri8ATR) B€reR]. Each of the
I norgani ¢ aC|§s are y drochloric,” sul furic, and
narrqVer Speraesi amdasobgtnenp gravpirigatialliog g»atﬂumtha@eugimwp@re also form part
of t :{nggx%%e?;j%l i gsrrIélg:r d@s qIIS %bne%cﬁe%? goPlggIg aesgiélg&?ét%ﬂ With a proviso or
negativ ¢ Himitatioe rehsovigX ammklﬂxjecmfmanﬂar fibmathe geousyregardiest ofowhether or not

opj ic, gl I I I ic,
the SRR 3 APl r eI REIR ¢, ol i €, al kyl
[006§I:I 681%Ir &mb 8&1¥rI &I grg%?l'tnn’%ﬁg f61'l ﬂg cIlzI? gaﬂ?tﬂo%ghrﬁﬁmg examples. In

pnar I'THCG | Ca acce can oun
addiffeyiwlgteofeatuirdshoa raspammﬂ the invSnmmare desctibed if-thrtnks @ff Markush groups,

C ubli shin to PA 1995. he cgse .of .
thoseyalied sl Eop s Mot Biedntsiianas g ey, dgerbed in terms of
any ﬁhivhdlﬁﬂmleﬂlbtemeshbgfohgfofhfeﬁwefsvmﬁé Mﬁrlﬁ@ﬁ‘?ﬂﬂi@d agent s

and salts may exist 1n different crystalline or

pol ynorphic fornms, all o ' F re intended to be

Wi thin the scope of the present T nvention and

specj fjed for . "Prodryg” means a conpound that
EX“WEM‘&J@%‘%E%@&I‘%“Q ‘Ié’g?mound of formula (1)

wi thin a biological system usually by netabolic neans

(e.g. by hydrolysis, reduction or oxidation). For

exanpl e an ester prodrug of a conpound of fornula (1)

contai ning a hydroxyl group may be convertible by

hydroly3|s |n VIVO to the parent nDIecuIe Suitable

o, s o o s o r T
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bl ocki ng groups such as benzyl oxycarbonyl ('CBz ),
4- phenyl benzyl oxycar bonyl , 2-net hyl benzyl oxycar bonyl ,
wa20mbiaxybenzyl oxycar bonyl, 4-fl uor obenzyl oxyPer/bergs/000381
4- chl or obenzyl oxycar bonyl , 3-chl orobenzyl oxycar bonyl ,
2-chl or obenzyl oxycar bonyl , 18
[0068} 44 e@idar RAeY B %&i@?ﬁeb@ Yg).CdO was dissolved in 12 mmol (3.84ml) oleic
4-bro enzyl oxycar bon 3-" bronmobenzyl oxycar bonyl ,
acid 4t 26Q PG berﬁqrm phywagtneays soluu@y b eaolng dgwEn th ey temperature, 30

tbutox n
ml hf zEQF Plglégg)gt %()%%%‘P%Ohﬁre aﬁ!defl H‘t% ﬁ}éen )s/?lu%l?]n The solution was
degaydeawaﬁmﬁl\gl N2 intd thé péleny mdsropsmtsy [tox ysuBsdaaently, transferred to Parr
phenyl prop-2 onxycarb pt ol uyl ) -
4590p FQ?&I(Z, W@x?‘é‘ﬁk%oh@ﬁte &9 Cl%p@ﬂ!‘ I Yﬂ29£°@§rst§’(§ﬂ% The solution was
mam%ﬁ%ﬁ/ £ Yh% oé(grftﬂ%l Céﬁ@ﬁ@l IWhlch can range from 10mts to 1 hour, and
cyc ﬁexany ycarbony
allqm hty Hﬁ‘ﬁ?érﬁhﬁﬁémwlem;akam loanyfbr, photoluminescence (PL) monitoring. Fig. 9
I.cycl ohexanyl oxyc

shovxtsoq gwpgd} P%ﬁl&l’lg é’llhwté%pg&ﬁlgnyl Ds. 2Iii%hﬂr_quality CdSe QDs were obtained.
' its 1 t spectra (~30 d

o i FBH N LG} URGRRRIND 1 omnsen s (30mm) o,
quantunu oyieldy bireinkd xwyerarthe repme( 4-KBCQDs2 prepared in ODE under latm. This

dem r}sErlfi{tTag T{E%/tlhélflé%/ :@ﬁt.rg?r%ﬁ)a\é? 3Bc¥ %blv@%%%&ﬁ{?gonglxhonodisperse with
regard 0QA&ir 3%ai tHFRISAOXYIS %Hécm%lxonstrated that the QDs obtained can be simply

4- acet oxybenzyl oxgcarbon 2,
purified; bji| extiaetiag)opt dhe onydacted - @pwﬁwumrmtbgwkw@?%rﬁ@mﬁcmg their

s R0 5 MR TACORS oo in Py s g emove e i
boilidg poipe ODiS”pi’é’Q{}@l&ihbﬁ mkyds tame chftzdldukeyhich leads to a great decrease in the
benzoyl net hyl sul fono group, 2-nitrophenylsulfenyl,
quaﬂﬂ}%tx@i‘i/f’%%@?ﬁ PEPBS4-de, and the like. The actual
nitrogen protecting group enployed is not critical so
ExamphQ:SynithaisdedrCd/Bd qeadum dotsgen group is stable to
the condition of subsequent reaction(s) and can be
In a 5PIAE tda¥@brY, 3 BARY EX84afigy CAVIWRHiWoIVRau 13 wfblaBig4ahl)bleic acid at
i srupting the remai nder of the nolecul e including any
260 g€ Herfonnt s bomaseneors salptign. gfhﬁgrp?cghngniﬂwm& TQomy tphRegature, 30 ml
hexa.gg a@?iﬂq l%r St GC?IE(\ﬁ/létfl grgsa'aldcre] ?(g {a}l% sgl l?ens%llwgnswas degassed
by bwﬂﬁi’ngﬁﬁhtbltbm sol\ifidre Yorl 1Rt mimnése dcs: sub@@]hﬁnt@l&pﬂlsﬁrre'ﬂ, to Parr 4590
tective G.ou [

react@hélﬁfl éku}cs}(ly hqaéqvf\{]% IISIOeO) unc{fg ﬂgor(aﬁost%r&g kSB utlpg WRS mamtamed at
“§§$ t : I
this %ﬁ@%ﬁﬁﬁﬂgg& ﬁﬁgﬁ?::e Wi Szﬁg rrégégguf%'clﬁg gﬂgﬁgﬁ gg/tgld lllrgﬂ and aliquots were
takemmwotifier" plostoliefifiescerice e Pronertitoring. &rg. alfbdenicts (f graphaHustrating PL
to g%ffcg! eneficial or desired clinical results. An
specitp PELHET ¢ 2% mount can be administered in one or nore
adm ni strations. An effective amount is typically
Examplef 3:SymthesisofBinaryametal gnideiZnQt e, st abil i ze,
reverse, slow or delay the progression of the disease
[0076] alnea Epgicilexpetifnent t3. @)Imaholeﬂnvahsa dissolived iimt7eh damolt aleic acid at

i ncl de v s. of the. speci roteln ki nase
260 0 i@ aieiees TUBPNARET i WARCoRIoH dOYS AR P EBgaiFe 18 mi hexane
and g'nﬁﬂéle(ﬁeﬁ%utwgre 28880 R it SHS Qrahpﬁﬁem h 60 Ff1€Parr reactor 4950 and .
primary,” secondary, tértiary or quaternary structure
purged wathgNy gas. lrhn ameturswhmquls' ltiafetldo Sap Cwmdhlestlrnng and maintained

r ot oypi cal _ Ki ecu I nt.ai ns b| ogi.ca

at g Bybdanie B ofumipesnabe oacGoR Sy o RS iy removing
the HéQtrdﬂﬁl co@hh? dbwn VEHel ﬁﬂal produbttvidspudi flRa MY adfitnple ceidifugation dispersion

I ncl ude ations such as am no acid Substitution,

del etion, addition, truncation, or duplication. Al so

i ncluded within the tern1"functiona| equi valent" are

vari ants generated at the | evel of transcription. Many

ki nases (including JAK2 and CDK2) have isoforns that

arise fron1transcr|pt varlatlon It |s al so known t hat

p— e~ L 1. i s Y
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dependent upon their size.[0007] Murray and Bawendi

devel oped a net hod of preparing nanocrystal in which
waeooggamonet al [ ic precursor and an el enmental PCEBG298000381

are injected into a hot solvent form ng nanocrystals

(Mirray C, Norris D., Bawendi9 M, J . Am Chem Soc.
procéskOP&)thy 9i'ec1p1&fhd rﬂaﬂocr@?t@ﬁ dart be) collﬂitbdi afi®dfied oflbeQe-dissolved in an

call ed wet chenistry nethod has been commonly used in
orgapigesopreab scht asoiexane Hupbuages Fig 3 shopy TEM)imagss off bigary metal oxide
prep%%&ib&gﬂes\é%% Vr?l%ﬁx fEh%qg\%ntlgﬁcently’ met hods have

een eve ope or pro quci ng nanocrystals with

core-shel| structure or capped structure consisting of
Examples:Symshesisf Biparyswstal oxideMnQqy naterial which is

coated with anot her sem conductor material. For
[007&k almpd &ypidd]l SxpePmuent,Nb0 r@m@lzmawne@e@@taitm@dnégr)e&'@r@ssolved in 7.5

oo 8 815 30 S A TRy v 0o

temp%%@ummaﬁmm&ﬁL tHextglamaik (TRA SwEdeasdded th&Pit Gvas transferred
nanocrystal s. éSOO ! The surface property of the

to 140-mbRagsreapter # yreedwithiNe gast Ehqviniyithte Wahawekly thgated to 320
o r 0, )

C 8 i} i gl oL BRI BRRNE fof 36 migutes. The reacton was
then Rtopped bg B1rﬂpl9&élﬁbtnagItbmhé‘al’anafcf)@ltﬁtg ddven. SThef figd product was purified

properties of the nanocrystals |eading tq surface
by aa;@p@g centrifygationddisperpign Qﬂ%ﬁ‘?ﬁﬁmhﬁh% precipitated product can be collected and

La-gi d3hsSa & §s164 Qudias! i afB for sk 4, Fig.3 sh
dnedrlﬁtﬁ?%frl%gt ?éonS nanocr ygme{ f%‘OO‘iO asIt 'S dessl r%l elg Shows a
TEM mageo¥ boharnametal bxadeMnQ.e met hod f or pr oduci ng

nanocrystal s that allows purification of nanocrystals

Exa pid 2 WyntldsRUfBiar e&%&ﬁ@tdﬁ the nanocrystals.
SUVMVARY C]: | NVENTI [0011] According to one aspect

[007%11 eInp£ Eé/xfrﬂ ﬁto? Oolrn%/dl dc%ﬁallal cﬁ?hﬁ‘ﬁg (@BEIH)" Wa@ gh%olved in 7.5

nary anocr eneral formul

mmaj e:ﬂacadmd at m)o d0vto (fmm laeclaarnﬁﬂmiomfAiﬁrom pwdsl podBecb lﬂlpwn to room
of t he Peri o

[, ou u VI | C
tempsvélfrsﬁ Steneed ?peE)oleyAarelaﬁ 3¢l Birentt v t@l&%ﬁed to 100
mL i’/zlrr %ac@r%O\{m@f pirb& Rk N BSs. nﬁfchﬁ&tﬁr@%é&d&lﬁcﬁ@rﬂgaﬂﬂ to 300 °C

honogenous react| on m xture. This honobgenous
under eturingamd maintaingd jah eudas tamnetamre fnrelcmrﬂm rea¢fzan was then stopped

tains .t The ho ion m
by siifi Feriying dae Boel anf et s PRNBNT R RS g o9 o simpte
centri RS drAdispBrfdn fpPo ks 01, rtﬁé \l€Spitatdd0 Pradatta tars Bk Vedllected and dried,
| ow boiling point. The nmethod further includes

therehy jobtfinigs @m@wdéwg dneanserrezitsplyad i 3 greanigriglient such as hexane for
t re that is
Storagé ﬁ'«‘{gtf%o qmgg gﬂgghgl\é?}{/@tg tg &{Tﬁgg?%’ Accor di ng
anot her aspect the present invention provides a

Exalﬁﬂl% SyathesisofiTegnaryquantym At ZpCdSe| of the general

formula MO In this general formula M can be a netal
[007% I £ Whidd ex rﬁHEhtl bl mAR YA and/ 0F Hﬁ%l\@do%ergﬁééﬁlved in 2.4
of "'t he E.  Ois oxygen. The method includes
mmof @iem agd at MYy tntos a deartonrogmoous selutidin Aft¢rahwge norled down to

60 AR ALOE NP BRSSO gt

with 02 @ 1trid iglphesphaRBRIde ) @QAd MoKl EheRhiSO wer€ | 4dded; then it was
non- pol ar solvent of [ow boiling point. The nethod

transfesredHethe KOkl Rarriyeacien 4350tand Mvged il Ne 2as Jdiej mixture was quickly
LR
heatc{&| t)rér'ggpa %gg{ %ﬂtn?%’ %{dsa%la’?a Iﬁezludf't ?}et s%&eﬁb&éﬁ?g fbr 30 mins to 3 h. The
reactivanway steppetd . by[réMd8inglthe hedt and belingsioemt The bbtapredsandcrystals were
i nvention provides a nethod of formng a ternary
nanocrystal of general formula MLM2A. In this general
formula M and M2 can i ndependent from one anot her be
a metal of Goup Il, Goup Ill, Goup IV, Goup VIl or
Goup VII'l of the PSE. A can be an el enent from G oup
VI or V of the PSE The rret hod |ncI udes form ng a

o o o . o o o s g e
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reaction m xture includes the elenent A and the
el ement B. The honbgenous reaction m xture al so
WO p@bea37 a non- pol ar sol vent of | ow boiling pRPCTSG2008r@00381
nmet hod further includes bringing the honogenous
reaction mixture under elevat2¥ pressure to an

purifsHRACh SR CUBRERT CHBEPITPTR BRO<SF: bRANF REBSTgt5d Anoctystls can be

colle:aeg%ﬁ k@ offhE ptdiptARY p?oci[fc%"b%ﬂ‘b% - Qﬂscﬁbﬁﬁhraﬁ'?)rganac solvent such as

croscopy (TEM 1'mage "of binary nmetal chalcogen
hexaid 8 stordgePIFig, Sa dgpsctﬂtcvﬁil\ﬂ mq@ge péZadCdSe pe¢pewed byl the solvothermal
e in hex 0018 ur e ows a,TEM i
procfs B A AR RS  whi G Spt BPeRng 0f b e anentioned

above'WwhtR Bie dfqglﬁi/cﬁlrﬁw@f stmv\r@ :5%nldi Bh (tlysmhutu zﬁﬁl TOPO. Fig 5b
transm ssion el ectron m croscop (HRTEI\/D

showsianBEM image bf drCdRe meraradhy ‘atﬂaerptabprap@@ V\athout TOPO.

el evated pressure in hexane. [0020] Figure 4 shows a

' nt hesi zed at

ExamF Vit ﬁf)esiessg}ge}f# g@&rﬁ%ébﬁ%ﬁ?@gur e 5a shows a

TEM i mage of ternary nanocrystals of the formula
[0078 QahSetypitheexpatimenty SH4ahsmohmagmsio oalbomdte hﬂttEO 4 mmol ferrous acetate

Si.ti ZnQ 22Cdo, .78 formed fro reaction

wererdissplHed i %Z?W‘écP%?iFé&fiét 375G ¢ e e gepeops splygion. After it

was 20018l do td %bd°@”9lg‘Ble9fan§ﬁe 2Rt 20r9C thekath Q2R alfed: then it was

(TOP) solution, as well "as trioctyl phosphine (TOPO,
transfisresde dw H0fmbk P(aHA@;ctora‘tﬂ;SOIwﬂmeg@isthh Noab- vT:het mixppre was quickly
react ed out gﬁt%ec f or about

t QUI S
heategt toe#@\/ un erp ?t(lergnsl%r nc n}_am ﬁlpgd Same temm;t t 1re for 36 inutes to 3 h.

The tREAGT WaB awppécy 59&&1&0@1‘&th1‘1@&5& anﬂrcﬁ)phﬁgdoﬁvhom%r centrlﬁJgation the
reaction m xture of Zn/Cd oleate, in a ratio of about

precipitated prpdugls grare ﬁ’éltﬁr cpeciecsh driedor redissplvedm anyeregrif solvent such
ol
o R e o e g
pressure. The TEM i mges of 5a and 5b show that the
Examplects Syathesis of tenary guantum dotsicaFePessure are
nanor ods whil e the nanocrystals prepared w thout
S g
00750l AR 0 S SRS o DESRRULLS gt wer
dissadfedniar2oemmest ales: oD AZ300F Cter ferba, cléip hamd gbaeosh soluiiéiM After it was

i es. of terpary netal e nocubes of Fe2O4
cooled ot &9 FErbR dleluie b ol BREREREcte Sqat Fichel es transferred
to theX00RE Pa rddetoP 49paakd paiged VAUANS Gad MBfeShixture WwAteqaely heated to
320 gre pared at el evated pressure in hexane. [0023] Figure

aunflepistiming aEaintaiged gt the sametemapwiyg Spr P8, muudass @ 3h. The

f Fi
e 38"l 08 o COESE Bl "B L nin,
precigitsted habcpysesis were dolliedi’ted( amtbdné(DM}dlﬁbgfled én &aotgmmlccsbhfent such as

EM i nage of Ni Fe d unde arrbl
hexa%fT?a ﬁtpra@ﬁgurppteg kg 5&5 % Ef @%rEeMPF%@efube

prepared under pressure accordlng to the pr esent
Examplesn (Syathesisuf SFEMO Baeite )Ryl s a typi cal star shaped
structure of the nanocrystal formed under pressure
shows_ i nprovenent in _surface properties of the

[007%%Mtqg 1EON ([Iﬁbgqﬂtat;,ag@ 2angok ph sigomdiugy ggghonate were dissolved in 6
mmdéglg%%lé %El'(ir% ﬁoa@foofom {'ER H&rﬁo%ég ggussmt‘fﬁc{nu 'Rﬂ%fr tcaf%cooled 2
epared vi a sol vot herna 180 C'wt h
mmod iof fomymmhme daahi ofhhdxiane w(erelad:leﬂ then it Ras-trifsferred to3the 100mL Parr

ese vvavel en 1N o ..

i g S HE R et S ol 330 % siing
and ﬁa&téﬂéﬂ bl thé'%&rﬁéttérﬂﬂerﬁtuPeLfo‘f BOGh{nEsah 20 TehEHAB o Was stopped by

dots prepared via solvothernmal nmethod at 180 C for 20

m nutes. The x axis represents the wavel ength in nm

and the y axis represents the PL intensity. [0027]

Figure 1la shows a graph illustrating a PL spectrum of

ternary ZnCdSe nanocrystal prepared under pressure in

a ratio of Zinc : Cadm um of about 1:1 with TOPO

T T I
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hi gh-t enperature sol vent which nmakes the process
difficult to carry out in a large scale. In other
wW@e@as4art enpt s have been performed to circunveet/SGHes/e00381
difficulties by enploying sol vot hermal nethods (see
Masal a, O, & Seshadri, R, Adnu. Rev. Mater. Res
2004) .34, 41- 81: Byr a, K, .et al Advan U .
remdie (i canlin S, bt Bhoie sias SRR sehiRTugation and
the (ﬁh‘iﬂhed YedREystabe bolldc?e@oaﬂd &fed &5 ré dfsolGedt inl &Q%léamﬂ"'ﬁ)lvent such as
term"solvothermal" is derived fromthe word
hexan¢fod storage pampse. Fithdcisbows a MM snagerqfdernagysSrFeQyngnocubes.
connnnly used in geology. In the context of synthesis

' s of elevated pressure and
Exal{p&/)ler %lrlﬁreé?%g I%atﬂgd tenper ature as well as the use

ta 2R v
[007%ner aﬁfpy r e%@é ? %(3)n0 Tl gE]I{Sp (‘).ﬁﬁe %%/d;?@&ﬁ}nroésf"gﬁmus acetate were
disso’rlﬂdl 1ﬁf2t@ﬁmail$®elehc&& at 820 t@apforataiclear Hoﬂwgbﬂedmg salution. After it was

sol vent. Accordin a sol s used ab
coolGEANTRIS Bheen StoyHAmIe Fol HOTHL SRS Se FALGk T givas transferred
to the ql@@ﬁ’l‘ﬂ lsarp l‘&@to?ub?(gﬁﬂ@ﬁﬁrg% %ﬁpﬁgﬁas |"lrhetrﬂﬁ(t\§r@r\h§sx(iux&fly heated to
the i nvention elevated pressure t6 any degree may be
320 %@hmémeshrusg ragd cozintainedoathe game dempevature erodh minutedo 3 h. The

react&o& Y/as %%ﬁ%yire{(%@g\g/legb%? gnﬁa%l a@ggct%g g a'glb ﬁn Achwas purified

by a‘:‘ehe tsﬁlgilé cBhtEiSisdatibd/ApEreidat fbSesEBiye. fle pﬁ?éﬁﬁmieﬁ Ih@duct was collected
cl ose drogenatlon reactors of the Parr-type. Were

and drieftherghy ObBMMLE ANOWIST, vl Wap Ire-disgolyedy {n an Grgapiqplvent such as
nel i Bekls Tl ARG T R PR, BN

such pressures are no means reqU|red to carry out
Example Hesbmtiysr@fofﬂwez&mnqcuhes In typical enbodinents a

nmet hod according to the present invention is carried
[0078ut Inad typivabéxpesitnedt, 3réemmnl €obait ¢drbomragen (G0 rand BdmmaDof ferrous

to ab ut 500. a uc in.the range .from
scetas it AREPIRHIn & DBk SEBOI H 0F Gl BT ® SEPSR Afer it was
cool&p&i’a’n #38oRltBhpéhRire, 20Q4L hétandtail balaklepamiROwaleMdéd, then it was
from about 50 atmto about 100 atm Above a certain
transf@rqdetpalt(l!ﬂr relLaPm'r pragtos #1960 tand p;t,u:gealew;th Becgavedhe mixture was quickly
heateéfJ t@e{O& di S%% gtf Ly danEl r}r?tmt%%(nréh ak Eh Sqln%t]]te}qﬁ)grcaﬂgé tfé/r PﬂdThe reaction

C em ca

was @Al @6fpedotyd lsirﬁ;ﬂ?&eﬁbﬁ‘ﬁ[g&ﬁé )hehtOWldS eballig déwn. Tﬁ)é)iﬁﬂ}al product was
Conducti n %>the reacti on under el evated pressure,
purifisdahip p simple gepiridagatipn/disgersoadIasess i JRe PIeeipiaisd @PH%FYYStaIS were

| ar I
conelL i o oy At CBRRILE 581 e 0l LREPLL e o sorge
Fig. Boshawsr PBMnimagy ofitheiternayanetal oxideICoBe0a nangubss ur e
resulting fromheating. The inventors surprisingly

| ction to be carried out
Exalil? Wgtﬁgtﬂ{ehﬁggrogmtgg}? n&ﬁlﬁ%nﬂﬁﬁl gh crystalline

cl a taho
007 E0GEE KA G, £0uAh0E feBasd S LB, Bl s st
was @%86IPéein 14 erislnedeie neidsat 2980 nfofnxd clegr solitidne After it was cooled
transferred to a Parr reactor and purged with nitrogen
downy 4@ room depsIatifce JoamLoiexaaaeadl 12 gnbrpigfiwpineetiere added then it was

era i f
v GRRE W, DA S TPHO ) S8 000 3, 98 S wes gty
heate@l @vi0e pndes stirring ddemainkdingdeatthy siose penepaeatieedfol 30rminutes. The

statically resting. and be affected to,maintain at
reaciiorups thea|S1opRES Y rEY TEoRBRI A At Sap IS P sBifefinal product

enbodi ments the m xture is accordingly exposed to

m xi ng, typically continuous m xing. For this purpose
it may be kept under flow The m xture may thus be
kept in frequent or continuous notion. This may for

i nstance be achi eved by agitation, including stirring,
e.g. mechanical stirring, sonification, rolling,

shaki ng and conblnatlons thereof The reactlon

e o o o Y T g, " .
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M, or where applicable each of M and M2, may for

i nstance be of the Goup Il, such as Cd, Zn, My, Sr,
w@20090451Ba, of the Group I1l, such as A, Ga, BCHSGI08/000381

of the G oup IV, such as Pb, Sn, of the Goup VII,

such as WMh or of the Goup VI41, such as Fe, Co, N or

was purifi¢d)83 74 sifnple céllitﬁﬁlgatwm’dfspermmlnapmadm Heuprak Hag.cdgashows a TEM
or .a pnicto n el enment of Group VI or Goup V

imagg pf fm@rweetaieétﬂﬁdﬂn&z % the historic | UPAC
nonmencl ature or of group 16 or group 15 according to

Example 13c8yhtHesi€ofidiiléa1Ol;at ure. The honbgenous reaction
m xture includes in such enbodi nents a netal precursor

[008%j0Thal typiesl dxperifeh. Ol\fhmoﬁﬁlclﬁ@ dulfate dnlde2.@ hendrdf féroud acetate was
netal precursor as used in any nethod according.to

dissopredgm > Myl wldioacid at 20 Fab e a Flean spdutinn. Afightwas { oled down

to ronqumﬁérgﬁg% rl‘rp%e)l?z%{ ra?lﬁ@?ﬂﬂ' Ji%yl{ﬁ’ﬁhl%lw 8 ahﬁ‘eed ftf%ﬁ?@v’a? Hansferred
ol a nhanocrysta stance be an rnorganic

to 1006nQ Pafr xew&om&)ndqrur@ad Witly A3 gas.(Ehegmixaureacast @tiekly heated to 300
stearate or _an ol eate) SIialt of the corres i

o an ng .
C updaratirring apd aiptarped At She same: GPERRES o o freghpn was then
r
sonsd Sy, AT AR, BLAERAVELRE 408, 9% ol e pited by
simpleQ@88ifugisivaldripersion protdss, ifeo thegirecpitaséd panvarystaisysndie collected and
ordi.ng ,to, a method o ntio he eIerrent A
aried he re RSV S B D vl Sich it Ffan® fur st
i ndependently selected of Goup VI of the PSE such as
Examfiple 34: Sgnthtsis oONiRe,OPhatperystals t he PSE, such as P, Bi
or As. In sonme enbodi nents the el enent A and/or the

[008H! afitat tyBicaRNejRrifesi§ Ol Vethrhél @ickél talelate S@dVEM mmol iron (III)
bef ore being provided in order to formthe reactr on

acetylgcgionpte, wergodissolyed eo?r@ reieb @lcieAcid, att Y Hettq)form a homogeneous

solth)F’x?%ﬂ'e? v«)é?%og’l%d AoWRL R 60 b@aF IaftHF)ct %ATRE Gné 38ThE Mexane were
ol eate, cadmium zinc oleate, lea manganese

adde«nl thert & wersatgarrsﬁamdrto Itiea1 @) md aBlarr mactoealrﬁPSQIaaémerged with N, gas. The

mixt R R LY PEUSE B S0 & SoAcTcipans Bumpearel SuBE i dpperature
for 36 &{if @'$ hOTR&feletidioPa §to§;§éﬂ b9 UEMOViAa e hedt amt €dofing down. Figure 8b

ferrous oleate. As an illustrative exanple, in
shows atidaVrimage ofieenasy Al 15%5}4eqtqr§h9pqqmery§@r5a¢btme¢ o thisgpolvothermal

prepaé%ﬁc{ng%%?llr%g{ gfplf{\}?g Eg\;il:%agge BH&%eam(Jlleézlﬁ)s qrg}{brg'?stglg ?repared under

ambiaﬁi cdnditiofs. iln sihach; @ .Catama] hizkpleacatate andaX.0 abmeit 1r(80(III)) acetylacetonate

e 00 B B R i e S S B nd 5 i

ODES&b §5%0h h&n@@é’néoh? sdl@tbo? %éﬁ itSPds\RIdK1 P hedt@Mo¥0l iNGhder 1 atm with
point, in ofrder to formthe honogeneous reaction

stirrimg aatcimemtamedam the Jamsttemperare foa 3PIrein te A dr. Abairpetion was stopped by

om0, B0y Bt R SRS Y TR ston

the obtagadr fdtoctyStalsOtdIRAtedtand dticdher re-disqodvedt inr 1 oiganitegolvedt such as
cool ed down before adding to the reaction m xture.
heXﬁWr@F%EO@g?BWﬁﬁ?rey nanocrystal such as MLM2A, M AB, or
MLM2O is formed, the metal precursor can |ikew se be
[0082]orFig.cBbodepdtits 8 SEM imgagerd “stat’ t&hamd NidteaO4 Mancenystalpas an example of

a tenllfggg% rlrden | %{%t?lgF gf‘lgé aensI fvoglé érr?%%sguklt 100 Verﬂiorr]xb 91% 8a shows

a TEM @nelof é\ ceftespoadin F't&ﬂﬁ@tmﬁal @A&de\Bleparad uhdd aﬁﬁﬁbrtﬁ@blaﬁtlon These
sol vent of | ow boi oint, to formthe reacti on

TEMpimages dllustrase rtb%tcelmﬁe%pr@tserrre seayfavewr medulatien qfemorphologies of
a tenperature fromabout 20 C to about 70 C.
certa Igea%ngrtygt% precursor formed at high tenperature may be
cool ed down before elenent A and/or elenent Bis
added. [0040] A netal precursor containing the netal
M can for instance be forned by dissolving a salt of
the netal M in an organic acid at 100 Cto 450 C. The
net al ~precursor. thus forrred |s then cont act ed and

Y o e Y
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[0044] A quaternary nanocrystal formed according to a
nmet hod of the present invention may in sone

wepdvomssrent s be of the general fornmula MLM2AB. PGESG2008/000381

defi ned above, M and M2 can be a netal of Goup II,
Goup Ill, Goup IV, Goup VIR3or Goup VIII of the

Whgsgclaﬁngm:s can independently be an el ement of G oup

or Goup VI of the PSE. Those skilled in the art
wi |l appreciate that also ternary and quarternary
nanocrystals fornmed during a nethod according to the

. i verthodrofdemming pibowiry panvicrystad hf tneigeneral foymula0d44] wherein M1 is a

I11ystrat]j exanpl of ern nanqQgr yst al ,af t

o MR st TRt Wb P P BRGRRE TR BFouty Bt Gove vt of
a thePaadgdic Bpas loy Fl@hertd (HSB)Matldas i aCelSmenGlstted from Group VI or
CdZnSe, CdZnTe, SnPbS, ?n bSe, and Sg?F]’bT . L
| 159up Voot the Periedhdysiem of Elemeats(RSE). %ﬁvgtcampeﬁmg-

ge ﬁ? t¥mih® Mo AR fldionRYxthR doRipREhel® ntalpre&irffiontaining
of "the 1 nvention include a nanocrgt al of formilas
Cd Se $he mgi8ENVH, thegbraent 2, 8ada ngp-pelps solyprg od 1ow Sadiag point, and

Sns P . e [ ye

ST Pae B TE R RERys FORBIF iRt SRSl GHBH 1Fan cvard
t hat temayeritard smitald forsfonging avenbhagstal. t he i nventi on

al so include a nanocrystal of the general fornula

BTN T e —

| As aih&alciictdt frorh dne ofdGedp i) &rodp SN, Ghasup IV, Group VII and Group

represent ations. MIMCA, M AB, and MILM2O nerely serve i
i YIS of e ngeriodie Systemy R4t Elements Wé??%c @9"& Gi &5 grugen, the method

t Qbhpki¥ingmeani ng that they include three different

el ements.” Accordingly, fromthe representati on MLM2A, o
M @GBderening REOMuZeBHFCIeaiaPnMi{uReeGOMPTising & anetal precursor containing
st oi ¢ 0 t can. o -
hou FABLAIL Bl A0S DBACEKS! Al 80 DRSSt HED poling poin
i n ermbddi nents of CdzZnSe, CdSeTe or MgFe2O4, the

st ai ¢chi onet of the nanogryst.al could be t her :
2B PHPERE b hfmobGer RERGRN B Sery BHI IS D B vt an elevated
abov eerggdieiuad sultable b mvibybhAnodyyflls. and MLM20 al so

i nclude for instance nanocrystals of the stoichionetry

. o L TEitos o GLRiS ST 2. yhekfin 156 BevAiid Bresigaionfrazn about 50 to about

Cd B ued (Hdm abbutdko ¥But(fodmwapxanpl e CdSe ]-ySy) or
ML1- XMRXO (for exanple, or Myl- XFexO or MLXM21-XO

(for exargl e, FexMhl-310) . [0046] Illustrative .
P anyyeng e aimp hihocvherein themogarekar gplvent of low boiling

i - oS

| R, AR PP R 10054 AU LfEle 013 i)

CdZnSeTe, CdZnSTe, CdHgSeS, CdHgSeTe, CdHgSTe,. ) N

Hhe Seethod-pia\aaT vertei BN TEpolaTsal ¥ing of lowe bodling poing has a boiling

P of 3% o 3o 19 CRERGORG, BRMOROR: ooley oY

nmeani ng that they conprise four elenments. The

- 1 iheesetntdef avy duk MEAR daes Inof, wisres ske ndnypolepsodean of low boiling

the. st.oi chi.ometry . .of the nanocrystals (even though, it

et o BTt el AUREY Bt Apfens 0 Wrdehe, benzene,
eXﬁﬁiﬁh@,)cyblbheﬁhé,Qiid:hi@ﬂokiﬂbﬁfanB,Widm@ ta@ben adtratiieride, carbon disulfide,
st ol chi opet

ry M 1-xMexAyBl1- for exanpl e Cdl -xZnxSe
y ghoxape, disthyfether, diisqRicpy e(a%/a&?l telialpiosiren P‘?‘SZ\WSE@S thereof.
1-ySy). [0047] It is further noted that independent of

. WNelehRéthad B AR dne 6F d1SIIRAT Y 60Wwhérefitihe Hofg¥nous reaction mixture is a

nanocrystal is fornmed, and the methods of the

i n\ediftdnon al l ow a broad flexibility of reaction
condi tions, such that the respective nanocrystal nay
be of any desired structure. It may for instance be of
a layered structure, e.g. a core/shell structure or a
core-mantl e-shell structure, (H nes, MA, &

Quyot - Si onnest, P., J Phys. Chem (1996) 100, 468;

o, PR r— A N A
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2 . Afurther illustrative exanple is a carboxylic
acid or its corresponding anion, generally in a salt

w@booblesicor r espondi ng netal . Acetate, form at ePCT/SG2008/000381

10.

11.

12.

13.

14.

15.

16.

17.

18.

propi onate or acetylacetonate are exanples of suitable
carboxylic acids. For the sak4 of conpleteness it is

noted that in the e of C lic Cld t hat has . .
g b etk ot e Gh F indierin s Rorecasnoi redian mixture is
neyrRdd &0 teRpbrakieof a;onem aﬁa%ht tdec.oxygen donor
rat her than Phe entire carboxylic acid. For
|IIustrat|on purposes it is added that, where
ﬁlﬁ§l§lda‘? agy opp ef theclaimp 11§ W@lwﬁmlﬁa?@mmxﬂi% is heated under
”%él pinstance be S, Se or Te. In such an enbodi nment
th respectlve chal cogen may be added during the
formati on of the reaction mxture. In contrast
t Abe stethodiof cldim & adereit thelagitatinnnig arkjevestbysstimang
crystal of the general formula MLM2O a netal precursor
! %h? q‘@&fl&i ¥ gd&% élo i 61} rﬁsaqt ' 90, Wlfé}égﬁ Shd '?@a{cgon temperature 1is
i nc es an oxygen donor, ereby already provi
t heaisfasmed for GuffiCiem(]métoatlohottie dérmatieniofia eranc'ncmystzﬁay
further include adding a surfactant. The surfactant

during.the.fo [ of the
b feuRdas g Sh B SR L a1 BRpS combiisii Fe i rgeant.
nore netals or netal precursors, before or after
adde ﬂg:tla)dod’faﬂaiﬂgm’,l wiieredn thiei satfactent, is wélected &jopl the @pdu, consisting of
or at the s s one of these reactants

- el oorEanif SRRy iE (35 RafrepRc RgPhaffedt OF AR aﬁ?spﬁaeﬁc acid, an
f%gdnﬁ@%lﬂﬁﬁﬁn@@xﬂ@ £ @i € ardieR@y Yhix EuréCtheeofN OF gani ¢
phospha an organi ¢ phosphonic acid, an organic
phosphi ne oxi de, an organic amne o m xt u .
t hB¢ Esthod pfglaipaly, é?Vb&F’@’am&é‘n{?d}aM{lF aciddiag aﬁa'gﬁ & tgrabout 18 main
exfaimlforhave about 8 to about 18 main chai natons, for
exanpl e about 8 to about 18 main chain carbon atons.
Il lustrative exanples of suitable organic carboxylic
adheimefhodinfelaimatl 3 gF d4.whereipthe erganig,cathoxylie acidé sglected from the
' [ #2h.C1 ﬁbd id, oleic acid ([Z
( EE OO B Mhric oBU dutadRClrigic A C1aacid, oleic acid (2]
| ioctded-8-eacicdacid); Aednoicoaci®- ctcldtemgadméntﬂn@dmndl):,amd hexadecly
arachi doni id all-2)-5 8 I 14 el ¢ L aen
SRR aBRy debliRiano f dehiot indes A ERE PIAC RN, fz.2) 0,12
aQicfk)iecddebﬁi adctl)c @achiddnfe t sdid aflai ), 8, 1&04¢)qosatetraen01c acid),
¢i.s-9- he adecenOJ acid

I
aaf‘gla(‘lo %?*g‘bzgéaﬁbrgezma@fc i erd ’aayawﬁ%&a%ﬁ (hfstpadecencic
aGfd), pilfhitdtelO AR @@-@Héﬁd@éﬂn@w( éch)Z n@ns%clacxd (tetradecanoic acid),

1, 147ei cosat ri enoi ¢_aci d) .
s (Pefraise amds(h@éade@qngmced)phb@pw@mlénlaéwé ((@ 5{Z)ef$(b1n’ﬁﬂ giposatrienoic
| plyonic acid and tetra decyl phosphonic
q£%wg$dﬁhas preV|oust been observed that oleic acid

is capabl e of stabilising nanocrystals and allows the
uShganatiiodof atiéuelie veerein dhe weganiq Magsphnw/oxide Betrtpetyl phosphine
X oxidangew. Chem Int. Ed. (2002) 41, 13, 2368-2371).

P 5e synt hesi s of other nanocrystals surfactants
have been shown to affect the crystal norphol ogy of
t e matlowt yf thaim 30 whetkif Areoorgafiic, angihe a one Mﬁtaﬂrailhjrlsmine having

oS APE bla R EPopcatns &R 8 R Faging BB about 2 o

pQ@gﬁﬂmguaﬂnaﬁﬁ&mgr phosphi ne oxi de- based material, in
particular with a boiling p0|nt of 40 OC or hlgher

Exanples of  phosphi nes |nclq but ~are not

t dhe fl}f’lﬂﬂ‘i’e‘?ﬁﬂlﬁﬁb 7p n(né)gga ki angng issg Qﬁted fromnl‘le group consisting

tr, h ine, oct

e 545 g8, ) min asemiv,

trilauryl phosphine (CAS No 641 1- 24 1)

tri pent adecyl phosphi ne (CAS No 72931-32-9),

trioctadecylphosphine (CAS No 39240-1 1-4),
(cyclohexylphosphlnldene) bIS pyrldlne (CAS No

NN NIN™ 0N ™/ e\
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about ten carbon atons, and one doubl e bond. Exanpl es
of al kyl groups are nethyl, ethyl, propyl, butyl,

w@emwbpisi7hexyl , heptyl, octyl, nonyl, decyl, tPer/8G2008/000381

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

i sonmers of these radicals, isopropyl, isobutyl,

i sopentyl, sec-butyl, tert.-Rftyl, neopentyl and
3, dlnethylbut Bot he mai n chaln as I s the .

br %ﬂé@l%ymp t%zﬂﬁo B@ée&aﬂﬁr&m{ gyl apings aﬁoéggﬁmne tridodecyl-
| Natial aRxMecHamshe, %c@de@laﬁfnecﬁfo@ﬁﬂe@ﬁﬁﬁﬁﬁe may be

repl aced by these heteroatons. [0054] 'In the context
of an allcycllc noi ety, which may al so be referred to
asThecigthed|af syt qne ot ﬂémaﬂ kyl 18@rW1t9F¢Uérﬁ1W metAl grgeursor is formed by
u &¥§J

rHlSS%ﬁ/lr%?%%g? E%r%%lz\q)l/)lﬁaﬂg%aﬂ{ % ura‘{*ur'éat egﬂf %frﬁfut 100°C to

nubout4ﬂ0%&ﬂ y-unsat urated. The cycllc hydr ocar bon
noi ety nay al so include fused cyclic ring systens such

ai‘ﬁdec gl}?éltotacrl]%r);lc éﬂ%gge%\}\grel org ElHtfgr 1ssot1v1f1§ theﬁ%ilt of metal M1 is

e dartsdyalio acifl of hbom)SQirlrﬁ‘orhyn‘HimClwilbﬂlbnﬁDI ety may,
unl ess othermﬁse stated, be of any length and contain
nu f non t|c C S.
T%? CHARGY ot Ao b, et A i peaaes diom, the group
coﬁ51st7ng06f Stehvid amahﬁabtadadaﬁaﬁ dod)O rie Yaeh & - oléxamzi €%]-octadec-9-
of such noieties include, but are not limted t

cyeaPisHsiby-undsrareipagig) linlgic| agide fZy4)-9 b%—oesaéw@s@pgnc acid), arachi-
Bofoflid ind qél- gy sRyAr PEEEEQRtARAGE yacﬁﬁd hnélfcudpcr %santaa E)-9,12-octa-
any cyclrc and chai'n substituents may f her nor

cmmlmohretaetd@,ammstolcas deuk (%@tadmom a@Jd) Spalsetotwc acid (cis-9-

SRR SR O R SBAAE g Y i fheppigonre sio
araad yrimaialinaleait acyd((LZ, Zysi,rlbdenehmssmemt acid).general | y
about three to about ei ght ring carbon atons, for

?iﬁ%ﬁp %lfiﬁl Vﬂ%i’,eg gﬁfﬁ%ﬂbq?gﬁ%%ﬁ lt\@/{%lﬁgxaorlg(aemx Or an inorganic

rgapective ring systent Cycl oal kenyl radicals may in
turn be substituted [ 0055] In some enbodi ments where

| gurf ct d?P t &qu %E%b&% gf?%tgfé‘ﬁgtsa %t%Ct ¥ ;g é\/{h Jgselected from the

CapPip\bneRe oﬂﬁb’oy&@é al dAfoRAeea Dafate, laRg h)ﬂitraﬁ?@ osphi ne
OXIde or a -C] 8 organic carboxyllc acid (supra) The

organi ¢ carboxylic acid can be for exa
o|TéP @eﬁmdcpf clgim 27, yhetpn teossmngalindithemetpd %ln@. acsalt of an organic
<dpdgganoi ¢ acid, tetradecanoic acid, hexadecly
hexagécan0|c aci d, oct odecanoi ¢ acid or n-octanoic
acid. [0056] In sone enbodinents a netal salt used in
aThemﬂmodoe ¢lpian |2ﬁv‘é’ht31ie§hth(es<trﬁtﬂa“} cabaxpic agid golope @f japetate and a

apfHg7RL e ipfos I8 ABAK 87hdl fin RORARRD |

chain organic carbonic acid, e.g. a carboxylic acid of
t ¥be owmithod ¢ apy omerof clairng 1 ¢, whateimd/]1 is.sglectedifrone Ky An, Mg, Ca,

cgy bqn at iunc mai n chai n at ons,
sﬁ%hggseﬁggﬁy)gnt% g@bgt .ﬂﬁfﬁfbhaln atons, for
exanpl e of about 8 to about 18 main chain atons. The
| The netiaidrofaay bagofclaiaisdl €26) wierdintheselangitel stdissplved in a suitable
aC|F éoctadecan0|c acid), lauric, acid, oleic acid

VeBLt adec- 9- enoi ¢ acid), n-undecanoic acid,
linoleic acid, ((Z, 2)-9,12-octadecadi enoic acid),

dese pRitodost Eﬂmy ARITGMIM T ofclatins BetI7adderiotie dément A is selected
hexadecly hexadecanoi ¢ aci d, octodecanoi c aci d,

n-ftva e Qhrdice Oaki Bl and ASY ei ¢ aci d,

((Z,2)-9, 12- oct adecadi enoi c aC|d) arachi donic acid
((all-2)-5,8,11,14-ei cosatetraenoic acid), linelaidic
acid ((E E)-9,12-octadecadi enoic acid), nyristoleic
acid (9-tetradecenoic acid), palmtoleic acid

(ci s-9-hexadecenoi c acid), nyristic acid
(tetradecanoic acid), palmtic acid (hexadecanoic
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benzene (b.p. 80.1 0C), heptane (b.p. 98.4 O,
cycl ohexane (b.p. 8 1 0C), pyridine (b.p. 115.2 O,

w@200boss1vet rachl oride (b.p. 76,7 0C), carbon dPCUBG2008000381

29.

30.

31.

32.

33.

(b.p. 46 0C), dioxane (b.p. 101 0C), diethyl ether

(b.p. 34.6 0C), ethyl vinyl e&ther (b.p. 35 00,
diisoprogylether (b, p.. 68 OC% and tetyahydrofuran

( §'hg methad gtgmy prmebslaims b RY whetein; 3 hinaly panesivsbobthe general

hagheales 8 relaRidr 8sH Whakefr theBindrl nbfirystA199 bE 8fe Of the formulas
the reaction can then be stopped by SIHDY renovi ng

t HedSee &dTa@d%INbSw Bif et ReS.imSeednvidaSer and Znool  down.

The final product can be purified by a sinple

c i . [ di i on _

cOBphoeAEE B opdib? BRI 21 20 388G 5 MbEY namoprystal of the geners
c dbtrealn e 1 @risl fahnieddanidwbéreni the binmoywlenocrystilds nfibnw ef the formulas
t recipi.tated. product an be re-dissolved in an
ogggﬁﬁgﬁéﬁﬂvﬁn¢°9u%% ﬁgmﬁgﬁﬁne agai n for storage

purpose. The latter process may al so be terned

diAsipethet of forAGE®4 tHn@Y Yianctrysed] b6 theaaerati forgiut2oMil M2A, wherein M1

invention may include isoglating on r re
nangdyy gfea@epqgaﬁ:g rom G@%ﬂﬂt'lerﬁien‘lﬁ@f FFgECtgf fromeone of Group II, Group

| YIS Grb @ IVEGrdup V1 %diG}G{x}%‘ RIINANRE PYBL 8hd A is an element is selected
post - processi ng. Al t hough the nanocrysfals obt ai ned by

t Heormrbirpepi Vo pr Vid theWthttheomethod cgmpasiag] y at

| e [ . ' ' ..
e P Bl S T PR BRI Fecblor cominin
si zetldimmttalsddl andiM2 elemerbA@Rhé aasnpoparsokvebi aflowboding point, and

safety-nmeasurg). Such techniques, e.g. sizeselective

o RuE b dEe T Fmo @i RO Rt ik ARG feen clovated
art. teﬁgﬁrMefsaﬁaalefortfbﬁniﬂgﬁQﬁﬁ(}’(ﬁrS/ﬂbl. may al so be

altered, for instance coated. [0064] The present

inventiqn _also relates to the use. of the panocrystals .

ol Zehag ¢ Tore AdFMEYOPasEal OLbE SeRAp Ul 1A, Wherein M1
Mgt AGAstalodeldch R68RLofI GYSEH TN, Troup Il aGrdupl MSIERLp WAT and Group
exanpl e, the nanocrystals may be used in the

b
ek elcthg PSE, ard 4 adnB asniadencadent i cach etheryeleuents selected from
dey. 3 Vi f | 184 O TSy nt incl uding,
byﬂoﬁgtv {)ﬁ)@n@? éo}ﬁ toof ,ﬂ? at’caﬂ?/‘!:el?lg g}iltcg n?ﬁ “wor d
" cl@nforingigh g honibigaqus ursectioh mixéure eomptismgpsr instah grecursor containing

i ndi gat es t the |iisted. ele ts_are ,required..or - .
rmnadegrgat e clfent o5 o Enalah o Bobh i ey boiting point
may aid may not be present. [0066] The inventions
iILugtrativelg descri bed herei.n na uiiably be

piidk bringing ithe heogagont sRctim Mg, fleypied RIfAsHEeto an elevated
I'i m {epdepfursulthBk EstbAming ahahodpasll fical Iy di scl osed

herein.” Thus, for exanple, the terns "conprising",
"includin%" "containing", etc. shall be read )
eAomsthodet formimed panegtystal af thet gepgral deraul HAHYIRQ, Whersin M1 and
t 5B Pfide g&‘ﬁsﬁdrﬁ REcHESRLOY fidtal §§1@+t.9d %ﬁﬁox’?&emihngsql, Group 111,

as terns of description and not o Imtation, a

t Hénowp i Y/, rigroupt ¥Ht argh Grenpt Wdllusfethef PSEc hnd &) s oxpgen, the method
e&gresshpns of excludi ng any equival ents of the

f AW &8s hown and descri bed or portions thereof, but

i 1(1) form@p @ hioargeidia treadioh Qi ture dofmpeidinigan metd] recursor containing

s gl and 80 FdcReraer diar. PG gt o low boilng

presggiht,iafyenti on has been specifically disclosed by
preferred enbodi nents and optional features,

mét) biinging die hermogeaensiqagioromixtiee undes glavated naessuei tean elevated
t her gj i 0. Qi orted to by those

ski | Féé‘gt’eili]fﬁ{“t%ﬁg‘tgurl§?‘lrgﬁ'g’%t’lgg%ﬁag‘g%g&%bdi fications and
variations are considered to be within the scope of

this invention. [0067] The invention has been

descri bed broadly and genetically herein. Each of the
narrower species and subgeneric groupings falling

within the generic disclosure also formpart of the

o " o
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Exanpl e 3: Synthesis of Binary netal oxide ZnO [0070]
In a typical experinment, 3.0 mmol ZnO was di ssolved in

wQ@ 20940mal7 ol eic acid at 260 OC to form a cl earPCT/SG2008/000381

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

solution. After it was cooled down to room

tenperature, 18 ml hexane an®b mmol ol eyl anmi ne were

added, then.it was transferr to 100 nL Parr reactar

2935 o Bf Feois ?f_f]clmflsg?f}st Sg’h‘@h"rﬁ”ﬁttb? gleyaied grgssiieys from about
hesy @0 00Ut 2R oMG@bEROISY toSdbbhiff 1018adNd Mai ntai ned at the

sanme tenperature for 30 m nutes. The reaction was then

st opped by sinply renoving the heat and cool i ng down, o
TH&emethe Bﬁl'@gmge qﬁé:éal@g Bilfi 34 v@yrean g]erﬁgnd)olar solvent of low boiling
C ekt Had Ao | 1 HiRRE IS AN BEESF00 dC & athBSpher; 1013 mbr).
pref e AR PR RTISS R BREER00 (G fathlpheriq pspurg (1013 mbar)
or be re-dissolved in an organic solvent such as

hdhgrmeethod of talaimgads, Wherein tigoven-MEn sotuerd sofofown boiding point has a
. [.de e sol vot hermal et hod of the
rﬁ‘%"?ﬁ‘ﬁﬁ‘%‘g‘ cggésﬁp% ai)ogy%({/i@hesi s of Binary netal oxide

MhO [0071] In a typical experinent, 3.0 mml nanganese
adbt atehddvbfrad) onead ctiims 06, mhereirbthempin- @i solwveat df low boiling

at 200 0C to, forma clear solutiqn. After it was )

o s Sned BOTahEetunsarSRinasTsai cloha o etrachioride,
t rdiebionadiiane, {olidhe, b&izend dépenet BRIoHekandkRApyridine, carbon disulfide,
transferred to 100 nL Parr_ reactor 4950 and purged

wi digxags, disthyl ether, diiseprapylsthes, aditetkalydrpdatag gngd mizbie thereof.
under stirring and maintained at the sane tenperature

f Ghe 3:HABHLB$ ond BECIGRACI 1 087 Watterdil @kt IRdnRdRBEu M action mixture is a

sinply renoving the heat and cooling down.” The fi nal

pries®n. was purified by a sinple

centrifugation/di spersion process, i.e. the

PTRE nidh G te1fiR8 398 WOMHRRLE theMifindleh&ish Rhctidn mixture i
can be re-%@g;ﬁﬁln an organic soﬁl\/eent (g%:c as ¢ mire 18

hefeemed dtartemperatugeof dbiogt 20 habawt 20 IEM | nage of bi nary
metal oxide MhnO Exanple 5: Synthesis of Binary netal

0 g e%)oq foa %Jne:I chyj .i(-:%b, K&EL i ke acti% ML: is heated under
ng}aﬁ car bonat e 8&%%? was ‘gl ssolfved I n 9 ol

olagitetiaci d at 200 OC to forma clear solution. After
it was cooled down to roomtenperature, 20 nL hexane

| l.am dd .h A L.
£ i Speliocer oA Hop SR S idtion ¥ hutlpa i timing, o

with N2 gas. The mi xture was quickly heated to 300 0OC

ufftier msthod rofnanyade nafi thannad at41t heheeinethieenjaetiat Uerdperature is
for .1 h. The reactiaon s .t hen st ed. by .si npl

+ Qhadiartisd then e enitind BontlofGP Bier Stiontot ARy el

was purified by a sinple centrifugation/dispersion

PTAE @fethod of@any bh€opelaiehss It 4% durkiied dowdiprisiag aliding a surfactant.
collected and dried, thereby obtaining a powder, or it

c be re-di ssol yed.in.an organi c solvent _such as i
ndhe Rt} SLefame Whertis e SRBRaRL SekF S5 B Howp consisting of
bi napygafRt @rbdXylietacidd Gn E?ﬁmé' d3phat, Al @%gahi®phosphonic acid, an
Ter na?_gy quant um_dots ZnCdSe [0§173f In a tygpi ca{p P
expstigphnsphipe 9xidapin @i Ane and mgturegibeigef.e

dissolved in 2.4 mml oleic acid at 320 0OCto forma

C [ . . .
¢ aRE r RRTOAEE, SRckith Bkanfl (PRl MR 1ESRGE 9" Mhogt 18 main
5 dpainsptendecyl ami ne (HDA) together with 2 ¢

trioctyl phosphi neoxi de (TOPO and 20 nlL hexane were

S48 M8 g S0P b AN EBE5 e om
qurald yotstsingdoft ste®2©) adid (wudelecatoid acidy hadcacid alaiedcid ([Z]-
0, m ns

at the sane tenperature fo ta,3 h. . The . :
 ostadfss S s ST JEB oSN AltatetadcFA00is: iy hexadecly

‘down. The obtai ned nanocrystals werepurified by a

sinple centrifugation/dispersion process, i.e. the
preci pitated nanocrystals can be collected and dried
or the precipitated products can be re-dissolved in an

o o o Y o,
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[0077] In a typical experinment, 0.3 mml Zinc sulfate
and 0.3 mmol Ferrous acetate were dissolved in 2.6

woreb/oediel ¢ acid at 320 0OC to form a cl ear honeQgESENS/000381

47.

48.

49.

50.

51.

52.

53.

solution. After it was cooled down to 60 C, 6 g
ol eyl anmine and 20 nL hexane w& e added; then it was

tr,ansferred to, the ,1001L Parr ctor. 495

RGNS 2l olfaecimble 680 BRaREO RO A A2 2)9,12-
U%fafdeéddhdnbi& gaoi’d)d macma@naedclat ((dﬂﬁZﬁQBﬂltlﬂn@&fsaie&ﬁéhow acid),
for 30 mnutes to . The reaction was staop

r émﬁlﬁiuhﬁ gt (KBky- 9&@@%%P?%al%md)xﬁwrﬁtﬂalp W%d@ct@tradecenow
ugélfrhf%ijelp}écﬂ {dio: %E%e@er%ﬁma&g uﬂ%btﬁf‘é&ﬁ S(P&faﬁb&ﬂow acid),
proc . the precipitated prodlct was coll'ected
amalrmtuc@dgd (hkeadebanoghacad)ni-hgmalipaienieracidol(Zi4 Z)w&d 1,14-eicosatrienoic
re.dis lvetglrés[}‘here or gani ¢ sol vent such as hexane for
st6rages "H ows a TEMinmage of ternary ZnFe2O4
nanocryst als. Exanple 11: Synthesis O CoFe O nanocubes
[ (IIhé’&hethod af tcjqimcéd, wehqgreini thee drganic @hosphinecakide tis trioctyl phosphine
r nate (CoCOB8) and 3.0nmol of ferrous acetate was
ved in 7.5 mmol oleic acid at 200 OCto forma
cI ear solution. After it was cooled down to room

t ampefi@hod of cBom4, Reheadift the drgiiilc ahii¢l i9ronee Y Slkylamine having
added, then it was transferred to 100 nlL Parr reactor

49T FPePtol; iy akpuhi3P AN ngHems, Tnd ah dkemdanieg %M}%kﬁrvn about 2 to
hegbad st Qrsibitdgs under stirring and mai ntai ned at the

sane tenperature for 1 h. The reaction was then

st opped 3/ i mply renovi n% the heat and cooling down.

TH&e fethe gf auly, ene \gﬁgzlafggp, i -e1B, thmg, th:g ngetal precursor is formed by
C%vaﬁ 3&”&@&%%@@ ‘INf'l Qﬁ&’cde§a°1 of n'?et%}tpﬁ in an o ganlc acid at a
preci pltate nanocrystals were co Pected and dried>o

t hewpasatuee ofeabdils Bl &t dboudb00i@ani ¢ sol vent such as

hexane for storage. Fig. 7b shows a TEMi rrage of the

AP A OORBS SR, BRI o mta v

expé thersalttof niktdl M2nH a carbgeyhe aeidiflabaubted (m’rdorG rﬁ)aimmdin atoms.
ferrous acet ate was di ssol ved in 15 mml oleic acid at
r so on

23&,& m (Sh?do lfﬂé‘?rag ﬁfﬁegl ' A ; e[é gﬁlg 1i%el(§€t8cli ?r%m the group

Olcondigttighef wresrec adde(dctaﬂéuaﬁolbtacw)§ lduiiensdi&rdleid doid ([Z]-octadec-9-
100nL Parr reactor 4950 and (gur ged

mieRPiGr aCiths NeftAdeRdnpich @5tde RIS 26C16C (%&g%,lgrwﬂeﬁgdwnow acid),

anehARioRic2A A8 Q(:ﬁf-ZLb% S| qfleex&?‘s%%éﬁdﬂé %c1fd§’rh€@alﬂicné&&%(E E)-9,12-
The reaction was then sto by sinply renoving t

hestadegadicpots ad), mmstolerh @cxfiu @detrasesensie weid), m@imﬁﬂlé@ acid (cis-9-

b

Dhs RGBT HO L0 A SUREELO) BGRE kB Bl acio

thnd Exhompbkndlénhic Syent (ESVLZ)HE, NI, I-“bél@ésa{nﬁ)@&ﬁx] atid).a Examples of other
ical eri nent nickel I fate and 2 ) .
Byt Y Bl thoipBotinacid S0 PyatPIFh g eyjpHosphonic acid

0lafd €etGiedylphospBOnid@cido form a clear solution. After

it was coo{ own to roomtenperature, 20 nL hexane

and 2 nL ol eyl.am ne were add hen i
£ A Srebpcef b hern the 1906 by meSIMAAR i gl pf the metal M2

Wit inbEpedentlyldiforBhnit BF 8n WRBeaAIH kel Y heated to 300 OC
under stl rri ng and mai ntai ned at the same terrperature

for 1 h. The reaction was then stop ed b

r dhewmetpd ofcclaiend. arkerein dhe Mgrapignsa tﬂf@t ¥qaﬁta¢nemfdb®metal M1 and
Watfte %’c{lfmdal@ylﬁaep%hgaltfél §e‘?&tté g e g&%%%&%ﬁg% of an oxide, a
process . t recl |tate nanocrystals can

c chfbenatech suifitajand e ndrathe re-di ssolved in an organic

sol vent such as hexane for storage. Exanple 14:

Synthesis ON Fe O nanocrystals [0081] In a typical
experinent, 1.0 nmmol nickel acetate and 2.0 mmol iron

(I'11) acetylacetonate were dissolved in 9.0 nmol oleic

acid at 150 0C to form a honbgeneous sol ution. After

it was cool ed down to 60 OC, 5 m_ trloctyl am ne and 20




10

15

20

25

30

(i) form ng a honbgenous reaction m xture conprising a
nmetal precursor containing the netal M and an oxygen

wa@lowen4s1and a non- pol ar sol vent of | ow boi | i ngP@DBGL008/000381

54.

5S.

56.

57.

58.

59.

60.

61.

62.

and (ii) bringing the honogenous reaction m xture
under el evated pressure to an2%l evated tenperature

syt abl or forping nanqgcrystals. 3 he net hod of

cl ermet%%?f oJain ik WENCFFIE F %rs%%ﬁaéaofax astione (?fsﬂq? Pistal M1 and the
abypbtal B2 48 a 3RPHE anldiPart BurbbiA@ ARkput 50 to about 101

bar). 4. The nmethod of any one of clains 1 to 3,

wherei n the non-polar solvent of |ow boiling point has

a Thei methgd odickaimoT4, (vehesein Hhs, organigt carlexylic gicid 1s one of acetate and a
at IRSINEE LG ( §¢ﬁy : : t of
c|a.n1§§53ﬁ3?%§%§? §H€§§%§% arIégpégﬁgugﬁﬁﬁgﬁﬁg%iling

point has a boiling point of Iess than about 80 C at
atlhegpetbod of pnye oseip€ clairgd 31 rifed; whesin Mik amk Mibdreoifidependent from
0 f at | 1 erei . the ,noa- pel ol ven .
o%%Flgv?/ﬂbeg ??1?%%‘3‘ ??3’%?‘11 gf"s e eg‘f’ e%]a’ fﬁﬂao %q’t ﬁ%’pg‘r i’hpgn’ M e, Co, N,
camdilet i ng of hexane, chloroform toluene, benzene,

hept ane, cycl ohexane, dichl oromet hane, pyri dine,

carbon tetrachl oride,.carbon, disulfide,  dioxape,

diTPEnpEthfn gt anyjjqng of § %ﬁ%er‘,yéanﬁgfff ‘E‘rH’nyg&mﬁBfSaé and B are
anfldépendentlsFrdnh e4chQther Gissdived ¥ei RathbRf sodvemt.one of

claims 1 - 6, wherein the honbgenous reaction m xture

is.a soh%iign.S. The net hod of any one of .the clains 1

- The mgthod phaphenaRfriigjEitolfs 31 @48 ot iiherein dhq demgptigyand B are
atindepeRIRR Hdhié#eh 8theR BQedte R0, FROVE, P/ Bi GndAs. The

met hod of any one of the clains 1 - 8, ‘wherein, the

reaction m xture is heated under agitation. 10. The
netiRaeetbed ef amnnere ofgapsii + H vehgreiat temarsnanorystab @f the general
nglgﬁﬁlé\;]Mrl]g{Z&'h f&%d%ﬁ]qgh&&naﬁ)é @Hﬁr}anaﬁ&?%ﬁél.aisgﬁaf Eme of the

, ereln the reaction tenperature is nmalntain
f dormulguZACdS e AdZnP fedZnpeaCdgnl ¢, iimPb6y SrttiSenarulf SrPbTe.
nanocrystal. 12. The nethod of any one of the clains 1

b 410 e AP R 2k B PR b B e s

f rformulad kB upfocmpd;iant iwlhgreah tlentemagyaminocigatab®oflone of the formulas

oS B R s 2P st oo SR cORRRY, A oo SaEe: PBSES,
mMpbSeTeSntPesTef . 14. The nethod of claim 13, wherein
organi ¢ carboxylic acid has about 8 to about 18 main

chain ato 15. The method of clains 13 or 14,

wiBe refhadher PP s gﬁw ?8_9 VAT D AdemanyeRanagrystabpf the general
t HBm@i19 WA 1 MRS i Friidd O tind tvadréif B HmaAC hAURTARAI € of one of the
acid), lauric, acid, oleic acid ([Z]- octadec-9-enoic
adpanulagMeEensicCalkoQs. IeeaaiFe; QoiNiFe1Qy, Collez@nehé MnFe)Oy.
aci d, hexadecly hexadecanoi ¢ acid, octodecanoic acid,

N-aU cid, [ )
BB it 0L At 4 g ot MiM2AB, wheri
( Ml engMXbarg ihdepgudently agnttel sekeetedi fromond pf GroupellaGdiup 111, Group

aGy E. B 9 - oct cadi enQi-Cc acid ristolei
TR L S M
( ©itlser Sarh eleattac eBleted aftbl) Gronp VAt b€ Grousl V of the PSE, the method
(tetradecanoic acid), palmtic acid (hexadecanoic
alCPEPISYEhonol i nol enic acid

( (& fémbhg & Homokénddls ¢ AbA nBRAFEcARArfnNfhetll p1edhRSr containing the
théreof. "16. The nethod of claim 13, erein the

or gametal b aphtheanesrl M@, the elemend tAs|thg plemeni Beand i npa-polar solvent
17. . im13, wherein the organic am ne

i's oﬁgﬁggﬁgﬁggPﬁéfgh?ne having from about 3 to about

3(@iir bribging dlicohemegeioa raaci@n ylistorenendea elavatetl rppessateotot an elevated
2 to about 18 carbon atons. 18. The nethod of claim

17, wherein the alkyl amne is selected fromthe group

consi sting of hexadecyl am ne, ol eyl am ne, '

oct adecyl am ne, bis (2-ethyl hexyl) am ne,

octyl am ne, di octyl am ne, trioctylam ne,



10

15

20

25

solvent. 28. The nethod of any one of claim1 or
clains 3 - 27, wherein the elenent Ais selected from

W®20090451Te, O, P, Bi, and As.29. The nethod of PERyGENg000381

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

of claims 1 to 28, wherein a binary nanocrystal of the
general formula MA is forned0 and wherein the binary

nano stal is. ne. of. the formul as CdSe, CdTe, CdS,

b oo ntgdritrd Gisthie o s MRS 70701 50! e

met hod of any one of clains 2 - 28, wherein a binary
ndtheangthddbf olairh 162, ghaeimihe febsvatddaprbdstrd i fiam rbout Nt about 100
whereipn the binary na rystal is of one of the

{ GRS FEm 3bge SERAboRE 5880, “zn0, and Feq 31, A

met hod of forming a ternary nanocrystal of the genera

f ahew ethddldPAnimstearaeion, WheraindhdBop6lat 561eafR vd W bbiliaBpoint has a

each. ot her a_net al select%d from one of C}ouF I,

Gbsilpgnoint afiess thamabot 1905 C\at atraespheriopisssyre (1048 mbge).

PSE, and Ais an elenent is selected from Goup VI or

VTRE ndiRod siany! iR JTRIAMY 68 QMY WhkRM tHel nonlJi4R 38eft of low boiling
honpbgenous reaction m xture conprising a met al

pipetni haba beibing apimt afleshihamabait §0 (L agadnasRhered pressyre (A013 mbar).
and a non-pol ar solvent of |low boiling point, and (ii)

brt D4 vy . . -
oo SSaD RSP URE SPRESS Ml B syl ot
f poinit os iselected frram dloe getupl con@tinghofnbekawt, ohlofafomi, ndjcliloromethane,
ternary nanpcrystal of the general formula M A .
WhEPR e RRRRE o fien? behr et oIS BT BYBpe Garbon disulfide,
Gdéuxané, | dieth{dr <R, diMopfopoléthelr/lahd adiechhGifirayhhd mittutdd€hereof.

PSE, and A and B are independent from each ot her

el ements sel ected from Goup V qr Goup, VI of the PSE, . )
© RE® Rt oSO cumgnE of R P4 0 6 avtisgeia HOMSBRSFBENS reaction mixture i
r gaetutigh. M xture conpri sing a netal precursor

containing the metal M, elenment A and elenent B, a
non- pol ar_ sol vent of Iom1boi|i3%1point, and (ii)

bl P giethpd: ofeanpy w6 Q6 AloURS P2 > oYnersR the omegsapus reaction mixture is
elrsyflied a RERSEMUR: dibdtk B BuBbGd(F€nper ature suitable

for form ng a nanocrystal. 33. A nethod of formng a
nanocr¥stal of the general fornula MLM2O, wherein M

ahBe methadeofiany ope pli elaims 620 ¢S dhersim e rgagtiongnixture is heated under
Sﬁgﬁﬁkﬁd fromone of Goup I, Goup IIl, Goup IV,

GOup Vil and Goup VIIlI of the PSE, and O is oxygen,

the net hod conprising: (i) form ng a honobgenous

r €he methodmfxlaime 9c whereinsthe ggitatipptishchpeved ysstirring.

containing the netals M and M2 and an oxygen donor

a@ﬂe Inéthda Q)?l ﬁ{ 39‘1: \ﬁ?nélaiﬁfs JS?WO bﬂj !\kf{f&e Ot rea@trilc% (térhgerature is
bringing the 8hogenous reaction mxture under

e henabiadd foreswiifigent sinantoallewahe thrinatipe v fis namocsysidl.abl e

for form ng a nanocrystal.34. The nethod of any one of

chal 15,.3 1~ 33 rei nAt.he.eleyvated pressu is fro

-8t PR o andgns Pt FistA LT RUE iR 4y £l

35. The nethod of any one of clains 3 1 - 34, wherein

t ke nethodalfalaimoly evhicreid theaut fhctanti in gelpaied frohthe group consisting of

boilinaggoi t of Ie%F t han aboyt 100 OC at at nmospheric .
pPRUE YHbarid: 286oreaHg %*@ae’o?n_ OFEPif BBosphonic acid, an
WoaficpHoBshiR®6xiRE) anlor sl Ahifne @hd ha¥tukRithérBer. poi Nt has

a boiling point of |ess than about 80 C. 37. The

net hod _of an¥,one of clains 30 - 35, wherein the ]
néhe pisthod of flajen{3, grhereiporganici Gagpoxylinaciddas abiitdclig about 18 main
f R4 hfdgndr oup consisting of hexane, chloroform

carbon tetrachl ori de, dichloronethane, toluene,

benzene, heptane, cycl ohexane, pyridine, carbon
dBeimethed of ¢laynadd or d#.cvherein dhcenganigicaehopylipgdidiseetected from the
and tetrahydrofuran and m xture thereof. 38. The

nmet hod of any one of clains 3 1 - 37, wherein the

honobgenous reaction mixture is a solution. 39. The

nmet hod of any one of clains 3 1 - 38, wherein the

honbgenous reaction mxture is formed at a tenperature

~N o g — e~ AN —— o
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fromabout 3 to about 30 carbon atons, and an
al kenyl am ne having fromabout 2 to about 18 carbon

wW@e@o®45140. The net hod of any one of clai nms 31PET/482008/000381

76.

77.

78.

79.

80.

81.

82.

wherein the nmetal precursor is formed by dissolving a
salt of the metal M and a sabl of netal M2 in an

organic acid at .a tenperature of about.100 C to.abqut .
25859 “SBSE OF HHAE 10 PURAABIS e e ol gifccacid (2}
acChdlade89-éhioss adill), ecadvic gaildt dedecaRdialac, tenletdiRis abill, hexadecly
of metal M2 is a carboxylic acid of about 8 or nore
melteraderandic Actshrctogecanpite asids Rowdesangicagqidsshnolgigeacid. n(Z,2)-9,12-
t hest | e D [ 16nitS 258! o £1; t4h . .
cons?%?%naﬁbf stgérﬁgegcgg (gg?agéﬂﬁg%ﬁ§9Q2¥ﬁ§?&%§%99g”° acid),
aclintlaidiceaadd ACE&)-O} 1ZFoctadenadicnde and)j onwustelpic acid (9-tetradecenoic
n- undecanoj ¢ .acid, ,l.i pol ei ¢ aci.d, . .. ) . .
(55 PaMlTeif A e Padeodii iy, moripin g (pagecanoie acia),
( (palhit) acid Gekddedahotd a6idRly dofrvtinoleqicaidi)(Z,2,7)181 4j1dieicosatrienoic
aci d ((E,E%-Q,l - octadecadi enoic acid), nyristoleic
aci¥) @8d mureegdheteefi ¢ acid), palnmitoleic acid (cis-9-
hexadecenoi ¢ acid), nyristic acid (tetradecanoic

aclHe) method mftdlﬁnﬁ%,dwﬁé‘r@?ﬁadﬁc&gﬁﬁé pR6éhine?Bhde is trioctyl phosphine
g-honolinolenic acid ((Z,2Z,2)-8,11,14-eicosatrienoic

mﬂ&ﬁ@ Exanpl es of other surfactants (an organic

phosphoni ¢ acid, for exanple) include hexyl phosphonic

aciyd ABflod SF chiflery WHRSRNAR ofeAfd Smimdis oGl IRVIaRfine having
claim49, wherein the salt of The net al M and the

sdram @bowthk tarabaut 30pcagban atathe pad cranalkenydamine duming fem about 2 to
an,i Eﬁ@ﬂi . 53. The nethod of claim52, wherein
tﬁgoﬁﬁgrgaﬁﬁgﬁég%t of at |least one of the netal M and

the netal M2 are independently selected fromthe group

c diteims¢thodyohélaian 7axwhikereinghe alkybamaine, is aelected fibm tharglowp consisting

ni tr,at e, 54. The hod of . c) ai,m 52, rein th . )
iRt fteg Qi olFStat e Poyfle ity biLS I prping, octylamine,
Wﬁii@dtylbﬁitfjt{ etfri@ct?ﬂxﬁiné;f dwﬁgragﬁm/mﬁ@ammy Idi@odaejgdmir;;BS tridodecyl-
The .met hod, of cl ai m 54, erein the organi c carboxylic
acﬁ%}n?aéle&ﬁ@cxslflmg@e?@f@d%&mameatﬂssfmcaygmaeﬁ-d havi ng

about 5 to about 20 nmamin chain carbon atonms. 56. The

MethieQfetRbd 8NYnP6ke Of clalad B3 t8 78, whéRin WMeah&hNpiturdéidis formed by
M2 are independent from each ot her selected from Cd,

zflissplyingsp saltof thg metal M, and p sabp of gpetal\M2 e an @sganic acid at a
Niemlidhutd of abbut [G0>CTRIIBG: Ho fy one of claims 3 1 -

56, erein the elements A and B are independently

fromeach other dissolved in a suitable solvent. 58.
THaermethedobelammy/9owhergin theairgani@acid Jon dissolgBg-thg galt of metal M1

| .| -al N
oA s L RS ehafbodRfic Bl opab i SRE AT nal G EAGHs.
nmet hod of any one of clains 3 1 - 58, wherein a
t diheamygthod nafcelyimt 80, ofheréie thenmrtdxylioravid as Milk@ad i fiom the group
forne and wherei.n the.ternary. nanocrystal .is of
otopines TPt Sk dfaccabR idiohREC B ek &gt -octadec-o-
SreRbize acidhd nSmdbdaoid Geid] hEndteichasld of (BZY-99ISodbidecadienoic  acid),
clainms, 32 - 58, wherein a ternary nanocrystal of the
geshidonicondid (el )nB8; 14 IAosieRsatetraenpicyagidd Linglaidic acid ((E,E)-9,12-
t ch%ﬁé’ad‘f@ﬁﬁ:%[c‘lc% lyrisf1QE aag9%ktridieddE %hﬁ?aﬁﬁ%@ic acid (cis-9-
CdSeTe, CdSTe, ZnSeS, ZnSeTe, ZnSTe, SnSeS, SnSeTe, o
SeTedecenySe®id)PpSeiTac acid dterbdrancie acidy pelmiiciacid (bexasigganoic acid)

0 f Y - : [ .nar. ocryst al

o?’s fi &éhogllé) %@?%Pl%% Slrdn(gg’az ’%’Eﬁaglggﬁ%ﬁﬁg@dgﬁgﬂv\her ein

the ternary nanocrystal is of one of the formulas

Milhe 22thodCafFa@iN 76, vBrdreif (e saltZofth2 Oxetal Nl Re@ @k salt of the metal M2
CbFeéﬁn qﬂg,NhFeZCM . 62. A netnod of formng a

qUF5E ORI RS LG P & M9EFBISA!Y or nul 2 MLMRAB,

wherein M and M2 are independently a netal selected
fromone of Goup Il, Goup Ill, Goup IV, Goup VII

and G oup VIl of the PSE, and A and B are independent
fromeach other an el enent selected from G oup VI or

Y " [ — " o, o
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72. The nmethod of any one of clainms 62 to 71, further
conprising adding a surfactant. 73. The nethod of

w@bkapiusi27 wherein the surfactant i s sel ect ed PE€DRG2008000381

83.

84.
85. ?2‘1‘11]%

86.

87.
88.

89.

90.
91.

92.

group consi sting of an organlc carboxylic acid, an
organi ¢ phosphate, an organlc 3%hosphoni ¢ acid, an

AR B0 37 BR i AR SR o b 5 e e
can@ﬁieydl M2 afd séldaﬁsa R ule ?oﬁﬁ’ coliting b al®ixieC AdhrBonate, a sulfate,
atons. 75. The nethod of clains 73 or 74, wherein the

ordgd@intrér boxyl i c acid is sel ected fron1thegroup
consi sting of stearic acid (octadecanoic acid),
! qllh%'n?eth@&bficlalﬁ{ £ R tt{e[c%kam@ Qélﬁéﬁg 18565 &tﬁ&in@ai M1 and the
decanoi ¢ aci d, dodecanoic acrd, tradecanoi c acid
hen@idldﬂll;arm@td)é ennrgapicaeitwxybieaadecanoi ¢ aci d,
n-undecanoic acid, linoleic acid, ((Z 2)-9,12-
| C . .
1RG0 B i, Qen S MR TeaPENDy 2cid g gyt and o
acabokylkc &jid BatiRg abdwa dec abow 20intcaiachaih carbpn iagihedl. ei ¢
acid (9-tetradecenoic acid), palnitoleic acid

(gl ecenqi c
(18 RS AT MRy e G Bt Piesbindbe mgple M1 and M2 are
aﬁﬁdb)pen@nh@mi edvhl BhérGeReted from Cd, Zn, Mg, Ca, Ba,Al, Ga, In, Pb, Sn, Sr,
(&é Z% 8,11, 4 ei cosatrienoic aC|d) and mi xtures

pdish Coyll, apdr net hod of claim 73, wherein the
organi ¢ phosphi ne oxide is trioctyl phosphine oxide

7_7i‘he-|iﬁ@th8@tdf‘2ﬂ1 QfneCoRNE dAmsERLESI88, Wheret! @RNElem@Ak® and B are
is one of F kyl ani ne_havi ng from about 3 to about

BOUQQ&’PB}iﬂﬁltlé(tffﬂ% eaphcpthan dissleed InehPHBbIeSPIVEEt-f r om about
2 to about 18 carbon atons. 78. The nethod of claim
7 The WEh&4d rbftdﬂﬁ &Heké(i* th@'Eléﬁﬁxs' & %&'8?0%%&:{ P L1BReASOAPNd B are

consi st1 ng of hexadecyl am ne, ol eyl am ne,

odndegendent fromeeach othet @@Mﬁm@ ISg, i, Ba.cang| Asi ne,
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