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7] Fx22 IeA R1, R2, R3& 7 Eddoz (C1-059 <Z(alkyl) %x =43 27 (halogenated
alkyl), (C2-C5¢] E*3 slol=&7}2% (hydrocarbyl) Fx EX3 d=z243 3dlo]==7}2H (halogenated
hydrocarbyl)ellA Aex]a R1, R2, R3 = ZHol& sl Ay E¥3) slo|lmzyt2d e Bx3t a2 73 &
ol=27t2olt}, A7) Fx4 1194 Ry, Rs, Rs, Ry, Ry, Rovv M2 SHH o2 4 Ax, =27 dx &
C1-C51F 59 shuolA dedn}, B dgoa AlFst= 2ol Wi v g2 35E A9t 33E BY
3524 (cooperative effect)S &3l wlEgd 5% &3 A5 1L AF 455 Fosit).
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7 A A
FrHY
ATE 1

sh7] x4 1= FAEE SE Ask x4 112 ZAH = 38E BE

2]
il
ol
ol
i)

ﬁ Rs Ry O (0}
(0] (0]
ey
O O O R7 Rs
' b
(0]
2 1 =

A7) FZA oA Ry, Ry 2 Ryo] E]E2utZ ¥ AW o]E(tripropargyl phosphate), TlXZzuZ wd ¥ A7

o] E(dipropargyl methyl phosphate), TIX23}7 o€ X A¥o]E (dipropargyl ethyl phosphate), TZ =32
xz2d ¥x7Fo]E(dipropargyl propyl phosphate), TX=23Z EZFe=2WY X AHo]E(dipropargyl
trifluoromethyl phosphate), UYXZ23Zd 22 2-Eg]ZFe2d E2do|E(dipropargyl 2, 2,2-
Trifluoroethyl  phosphate), U©X=Z1d 3,3,3-Ef|EFez2x2d Y Fo]E(dipropargyl 3,3,3-
trifluoropropyl phosphate), oz z2yZ A ZFQ Zol AT e X279 E(dipropargyl
hexafluoroisopropyl phosphate), E#]¥3 FA#o]E(triallyl phosphate), tl<d =& EAdo]E(diallyl
methyl phosphate), TI% o€ X wo]E(diallyl ethyl phosphate), Yl¢d X223 ¥ wo]E(diallyl
propyl phosphate), Udd EgZF e 2vd EAHo|E(diallyl trifluoromethyl phosphate), t<dd 2,2 2-
EfZFozdd ¥xvo]lE(diallyl 2,2,2-trifluoroethyl phosphate), TJ¥¥ 3,3,3-Eg|ZFeayad ¥
2 #o]E(diallyl 3,3,3-trifluoropropyl phosphate) Hi& TU¢E FAEFOZo|Ax 2 ¥ 2Ho]E(diallyl
hexaf luoroisopropyl phosphate) &2 o]Fo]Z Fol A ABIE = Hojm hte] 33E AS YA =F Ao FH

al;

s

A7) F2A 160 Ri, R, Rs, R, Ry, ReE 27 H@H o2 4 94,

il

P27 42 =& C1-CG51F 59 3

AT 2
A 18l A,

471 Cl-C5a%2 sfel=zstedl, d=is) stol=zrt=d, Aba 3 sfol==st2dl, gf4 3 shol==27)
249, Aoti(cyano) Ao stol=mrtEloA HEs = As 50w sk giol wiE e v,
AT 3

A&l hoj A,

371 Ry, Rs, R, Ry, Rs, Rovw 2 SHA SR F4 43, B4 9%, WY, dd, WEA, d5A, EdEd
o

Al(trimethylsiloxy), Alobx, i EFZF2WE (trifluoromethyl) oA AEHE 2SS 5O R 3= T

=
=
Hol wiE e nlards o).

AT 4

471 = B o] xR ZAEE E%te 1 WA 9 T sh oS EdEhe A

o
|
o
o
fru
ol
rlr
ik
o
o,
o
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A1k oA
7] 2lgol2 wiEE A de] F AES 10092 AAE o, 7] 33HE B
5%91 AL ER oz d= glfFol wE g e,
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A]—xﬂ
AT 7
217
A3 8
A1 WA A58 5 o= gk ol ojA,
A7 glEol AlEy vgAsde F AEHS 10002 AL uw dr] sEE A9
2 2% vkl AL EHFo R = 2l Fol HiE g nlFAH Y.
AT 9
FE, S, ) FFT ) S Aolel HAHE Belw, ¥ AdAe T
A5 F o= & ol PRl MElY HEPAA AL SO s #Fol
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[0001]

[0002]

[0003]

[0004]

[0005]
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A3 10
A9grell he] A,
A7) FFe F=F Y BEHS ¥

61;}‘—8}':-‘—7—7 /2)]‘7] 001:3_94 :2/‘(4) %é% LiNixCOyMnlL(l’X’y’Z)OZ) LiCOx'L (1-x") 027
LiNiy L'y Mn ooy Os, Li,MPOE O] Fo] X ol Al AdEle Aok sfufolar, of7]eA, L Al, Sr, Mg, Ti,

Ca, Zr, Zn, Si TE Fe& o]Fojzl oA Aex Holx dvjolal, 0<x<1, 0<y<1, 0<z<1, O<xty+z<1,
0<x'<1, 0.3<x''<0.6, 0.01<y'<0.2°]a, L' Co, Al, Sr, Mg, Ti, Ca, Zr, Zn, Si, Fe& o]Fo]x o
A AdE Holk htoli; 0.5<z'<10]2, M& Fe, Mn, CoZ o]Fol oA Mgy Hojx dh)el AL E
Ho= sl BEol e,

yige] Hy
ol Wi Zledokl FatH, B A= dlEole wiE e vedad B ol HiE

I A

ZHF HAY AAAE A wiE ol tigk oA D 25" Vel 2 FobAwWA dA A& 2lEel
Elelol that o7 7IEs 5717170 of gk, @A wiE o] ouA] "JiE A7 adAQl IS 2E
ol HiE g 2 A4S ST Aolnk. glFel vl s Hste] Frkshd HiE e oA Wi
= 7 = o olgk FAel wiE e T Aol ks FF wiE#E ] deo] AskE & vk o]«
wEle] g AA FE7F At A ebgsta, S % wd A ek wiEe = 24 =20t
Aol Aol Askd = glow, nAYPNA F= mwo] ks AEfell Folal dAdo] HlaA ol Haf
o zkst EaiE FXIA7I17] far, dafoe] el e 4 mHel g FARE gEel2e tJgezd el
2 wol Ashent

(deintercalation) A go] xpets]o] wjgla] A

e

dE A YR7gFA S T 24

<
H Ry FHARD &4 ARG 7-129) AES g@steAs UEhd)E Edkske sekee] dads iAEdaL,
ks

gige] g
S dst = HA

wel B Hm

o
it
)

FAE = s As 724 112 #AH= 3 BE et ZlFole wiE
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ﬂ Rs R¢ 0\ /O
o) 0
R ~p~ \Rz R47\ \ / \ R,

\

(0] O O R, Ry

/ \[(

R;

0
2] 2]

[0006] i St
[0007] A7) FZ2A TelA R1, R2, R3S 7}z =glxn oz (1-C59 9Z(alkyl) T =718 2 (halogenated

= 1
alkyl), (2-C59] &3¥X3} slo]=27}2H (hydrocarbyl) X% E3¥3} 238 slo]==Z7}2% (halogenated
hydrocarbyl)o]l /] M55, R1, R2, R3 % Hol% sl A7) B¥x3 sloluzylay wm= B3 stzs)
stol =272 o]},
[0008] A7) 724 1160A Ri, Rs, Re, Ry, R, ReE 22 502 4 94, @22 94 == (1-52F 59 3
Lol Al e E T,

[0009] A AE, A7) (15182 stol=zytad | 23 sto|lmzgtanl Ak 3¢ sfo|=zytad | Fi
gy stol=27k2W | Alobie(cyano) X 3He] dtel=Rat= el A AElE ),

[0010] v &S A=, 2371 Ry, Rs, Rs, R, Rs, Re= 2

o

)
At
)
2
o
tt

T YA, B A, dg, o, wEA], dE
Al, EFHEASA (trimethylsiloxy), Alofx, EE EFEF Q2 (trifluoromethyl)olx A =T},

[0011] wEAsHA=, 47 SRE Be syl xR FAEE SEE 1WA 9 F sty ol e 3T

o= -

[0012]



[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

=0l 102242592

o

MgASAE, 47 Pl WY W] F A% 10082 AN W, 7] 4TS B APURE
e 0.1 1A s%eltt,
i

A A, 3EE AdA C1-C5 ¢Z4e wE, JE, T2 o) AZEI(isopropyl) & e (butyl) & o] F
2

ol FolA AelE shuolar; A7) C1-C5 23 41e 2x=ZF 9 2 v (monof luoromethyl), T &FQ 2 v
g (difluoromethyl), E#ZFZWHE (trifluoromethyl), 2-ZF 2 Zo|d(2-fluoroethyl), 2,2-T]ZFQ =29
g (2,2-difluoroethyl), 2,2, 2-E8]E2F 2299 (2,2,2-trifluoroethyl), 3,3-T|ZF 02X 2 H(3,3-
difluoropropyl), 3,3,3-Ex8]Z29 227 7(3,3,3-trifluoropropyl) 2 AN ZFEQ 2ol AR

(hexafluoroisopropyl) 2@ o]&Fo]zl oA Aelg shitola; A7) (2-C59] EX3 slol=zytaule ud
(vinyl), <H(allyl), 3-%d"49(3-butenyl), o2 d(isobutenyl), 4-#E|d(4-pentenyl), e
(ethynyl), =234 (propargyl), 3-%FE]d(3-butynyl), 1-wl¥€-2-Z=Z3Yd(1l-methyl-2-propynyl)E o] Fo]zl
ao A e shuo)tt.

b2 e Al s, A7) S3E Avx E|Z2u7 XA o]E(tripropargyl phosphate), TIXZ 23 |l o]
E (dipropargyl methyl phosphate), TIZ 237 o8 ¥ ~#Ho]E (dipropargyl ethyl phosphate,), T Z=E37Z
Z23 ¥ A¥o]lE(dipropargyl propyl phosphate), TZ2E37 EfZFozdd E2do]E(dipropargyl
gzaad 2,2, 2-EfEF2dd  XA¥o|E(dipropargyl 2, 2,2-
fz=2uz 3,3, 3-EyZEFerIry I AF o E(dipropargyl 3,3,3-
trifluoropropyl phosphate), oz 237 AZZ Qo ZolLxRY F 29 o] E (dipropargyl
hexafluoroisopropyl phosphate), E#| <& FE AW o]E(triallyl phosphate), TIYd wE EAdo|E(diallyl
methyl phosphate), ©ed og 3ZA#o]E(diallyl ethyl phosphate), Tod 323 AT o|E(diallyl
propyl phosphate), Tl¢d EgZF e =Zvld ¥~ o]E(diallyl trifluoromethyl phosphate), TI¥™ 2,2,2-
EgZFo2dE ZAHo|E(diallyl 2,2,2-trifluoroethyl phosphate), TJY™ 3,3 3-EgZFo22a2d I
¥ o] E(diallyl 3,3,3-trifluoropropyl phosphate) X T]YE SAZF o Ro|AXRZYEH FEAWHO|E(diallyl
hexaf luoroisopropyl phosphate) &2 o]FojZ Fo|A MEE = X sffo|t),

trifluoromethyl phosphate),

Trifluoroethyl  phosphate),

vt A S A=, 7] glEole wiElE vFdEde] T AES 100%2 AN W A7) sheE Ao AWEg 3
2o <9po|t},

)é \:H—USLQ_ ok
£ 9 Al¥st
s, A7 dee G5 24 S2s xdgeta, 7] F59 249 =32 LiNiCoMnLay-»0:, LiCorL
(e Oz, LiNig L'yMn @y Oy, Li,MPOR o] o)X ol A Aeld ZHoji shuolar, of7|oA L& Al, Sr,
Mg, Ti, Ca, Zr, 7Zn, Si HEX FeZ o]Fojx oA AEE Hojx sl}olar, 0<x<1, 0<y<1, 0<z<I,
O<xtytz<1, 0<x'<1, 0.3<x''<0.6, 0.01<y'<0.20]a, L' Co, Al, Sr, Mg, Ti, Ca, Zr, Zn, Si, Fe® 9]
Folxl ol A MdEle Aol shitolar; 0.5<z'<10]al, N2 Fe, Mn, Co= o]Fojxl oA e Zojx &

ol

uge) g7

Wy elFele wEe wEdse S3% A BFE BT BAG FHetnz, WHY 1 A% 4%
3@ 4B mRHoE ANE F o, 47 MEAsNe TdsE dFole WHA MuE S5
5 e AF AEe BAle g

Wl A Algshe Wl wEeE 47 wsdaae wgas] el mad S5 £ 4% ae
A Qe A Ful

22 JAs] e FAH g

B ool sl@atad sk Z1%d A, J1Ewet % fold mukE ok WakelA AWy g8, olstelA
AN gaael ¥ owme B A duad. ¥ gadel ZEn P4 AxeE X une o4
7] 918 AomA X uge AR gtk 4L olasel @,



[0023]
[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]
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I A
o (0] \
~ONU YN
R, R
o BYWAS
O O OR7 Rs
R/ \[(
o
2 1 A I

A7) Fx2 T4 R1, R2, R3S 77 =g#4og (1-059 4d(alkyl) wE d&A3 22 (halogenated
alkyl), (2-C5¢] E¥3 3Flol=27}=24 (hydrocarbyl) HF+= E¥3 SzA3} slo]==7}24 (halogenated
hydrocarbyl)oll4] AMElE 31, R1, R2, R3 & AHoj&® 3y A EX3} sfol=27129 = E¥3 S243)
sto| =2 gFa o]t}

7] F22 1194 Ry, Rs, Rs, R, Rs, Rovz ZM7 HHA R 4 94, =27 44 E+= C1-6Ly 59 3t
Lol Al MelE),

g ool A C2-C5% ' AAg7E 2 WA 5olal, C1-C5% w4 A7 1 WA 5oltt,

e

a2 s Al s, A7) 33E AdA 7] C1-C59] ¢ WY, o, =2d  o]4=ZH(isopropyl
(butyD)E  o]Fojxl A  Mde®  3shela;  Ar] C1-C5¢] =25 4¢AdS ExE
(monof luoromethyl), ©ZFo 2 El(difluoromethyl), ETZF2dWE (trifluoromethyl), 2-Z
(2-fluoroethyl), 2,2-T)Z&FQ 2|8 (2,2-difluoroethyl), 2,2,2-Eg]ZF 22 E(2,2,2-trifluoroethyl),
3,3-tEF =X 2 (3,3-difluoropropyl), 3,3,3-E8]EFL 2 X2 H(3,3,3-trifluoropropyl) % NAZFQ
2o]A2 29 (hexaf luoroisopropyl) &2 o]FoF Fof|A MeEly spupolar; A7) (2-C(59] EXE3} sfo|=z27l=
W wjd(vinyl), €™H(allyl), 3-FHd(3-butenyl), °]AH-Ed(isobutenyl), 4-FEld(4-pentenyl), °lE]
d(ethynyl), Z=23Z(propargyl), 3-%E|d(3-butynyl), 1-wl&-2-Z23)d(I-methyl-2-propynyl)® ©]Fo]
1 FolA AEE shfoeltt.

v s, A7) SEE Av EflZasZ I o|E(tripropargyl phosphate), TIZ2utZ wE X 2w o]
E(dipropargyl methyl phosphate), T 23} Z o8& ¥ ~Ho|E (dipropargyl ethyl phosphate,), TZ =37
X223 ¥ ¥ o]lE(dipropargyl propyl phosphate), TZ232d EZZFQZvd E AW o]E (dipropargyl
trifluoromethyl phosphate), UYXZ23Z 22 2-Eg|ZFe2od EAdo]E(dipropargyl 2, 2,2-
Trifluoroethyl  phosphate), U234 3 3,3-EgZFoz2xad  IAHo|E(dipropargyl 3,3,3-
trifluoropropyl phosphate), Uz 2y A ZFEQ Zo| AT g Y EZ ¥ o] E (dipropargyl
hexaf luoroisopropyl phosphate), E@| <& 3Z A o]E(triallyl phosphate), T/¢& wEl ZAFHo|E(diallyl
methyl phosphate), T]ZZ o|d ¥EA¥o]E(diallyl ethyl phosphate), U¥¢¥d Z2d ZAFoE
(diallylpropyl phosphate), Hdd EgZFozwd Evo]E(diallyl trifluoromethyl phosphate), T
g 2,2,2-EPZF o 2" EAWo]E(diallyl 2,2,2-trifluoroethyl phosphate), T 3,3,3-EFZFo=
29 EA¥o]E(diallyl 3,3,3-trifluoropropyl phosphate) Hi= T]dd FANZFOZo|AZTEF F Ao
E(diallyl hexafluoroisopropyl phosphate) 2@ o]Foix oA MElE= Hojx shuolt;. w25 =,
A7) sEE A wWEE e 12 ARG A &8 AeS By anHoR FRAITIY, A7) E3HE Bt @
AHE-stE wiElE] e Y 23Ut B s

v s A=, A7) 2lEol2 wiEE HlgAsde] F AFS 10092 AL w) A7) 31gE Ao AgaEs g
L <2%o) T},

2 dg o] AAldo A AFsts 2lEol wlE g HlFAE N 3
SigtE AE diEE 4 SAlelA diEE] G5 g9l whs FAE, Aalde] A5 w1
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[0032]

[0033]

[0034]

[0035]
[0036]

[0037]

[0038]
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g 7t

2 oge] AAdE 37 eEele e wEdsa F 4] S9h 12 BASE GEE AT Juow
A7) S 112 EASE S9HE BE A/ISATh. 37 S A% 0] 39E BE WA AHgstel viEe @
9 eFel BF g mudom FHFORM, e ne £ Psn e AF YL U PN

=

@A A=, A7) C1-C515e sfol=zrtedl, @28t sfo|mmstad, Ao g sfo|=2rtEd, qia
fr stol=27k2d, Aol (cyano) X|3e] slo]=g27t2HlolA ME g

o v s A=, 471 R, Rs, R, Re, R, R 27 HHA0R 4 A%, B4 93, w4, o4, #WEA],
ol EAl, EgWEAEA(trimethylsiloxy), Ao, e EFEF . 2WE (trifluoromethyl)ollA] Aelg ),
TAHoR vl AE, A7) BE B 7] FRE FAEE IEE 1 A 9 T sl ol 4S X3

(o] o}

X PN S

(o] o] O o] o] o]

:
!
I

0, (o] 0. 0 (o}
Y Y Y
(o] o]
B33E 1 BEE 2 B}HE 3
(o] [e] o]
N NN
0, o o 0 F o) (o}
h hd he
0 (o] (o}
SHehE 4 SFE 5 SEE 6

. o
o\"/o CFs © 0

o

s&E 7 s3HE 8 3E 9
71 vrg Ak S3HE Be Y] StE A9 o & aigy o] glEol wiEEd % FFE A (s# AT
94 32 A A 23S AT 5 9o,
o vl A=, glEol wiEE HleAdg Y F AFE 10092 AL w, 7] 33HE BY dgiEs &
ZFe 0.1 WA 5%elth. 7] sistE B AWM ESE ko] 0.1% v|vtolH, S=ollAe 1w FAdd EEsta &
3 Ao digk A g3t "ok, Y] 33E B ARuiEgo] 505 ZdetH, vl FEsta
LA SR g AF AW FAEE To] FAYA HiEHE dIEEE o= AR FI7HAI7]7] wiEel
e gle] A& Aol Astdrt

A7) F2A 112 ZAEE SRHE B A W 34 WelH, odE &9 33E B Z8&(polyol)
(d& €9 dagx=gE(erythritol), AL E(xylitol) BT)I JFHRY] ]E(carbonate)(‘:]‘?ﬂ‘?‘j_ FEH Yol E
(dimethyl carbonate), tol€ Z}Hulo]E(diethyl carbonate), o€ @& J}H o] E (ethylene carbonate) 5)&
Aas] G714 Fu) 2L stollA diEHE wE vhES doy|a, tA AEA e 4§ ARnEI IR A



SE S50 10-2242592
Jete] Azstth. 1 3 HR oA F71¢F 2t
OH
=7
OH
HO }‘O 0/£
OH 0 o
OH /0 0\
()
OH o > q
= CH,0Na/K>CO;3 0 o
OH 0 C
OH
OH OMO
HO
OH )—‘0 0/<
o (o]
[0039]
[0040] 3E B T EA T IJFE AxE USse FHRUCIES) Fy/N.9 2% VAR 23 & oAl A
AA e 729 A2vEag IR GAste] 53t 1 34 FR AA & sk 2.
F, F. F
Owo >>_(<
Fy/N; o o o o
—>
)‘o o,& or
i o 0 1) o (o]
I o o 0
[0041]
[0042] 3}3E B F Alolwy] T SFEY AzE U2etE JtRVcES 2xd ZFR2go]=(sulfonyl chloride)®
Fast S 4ol F, vl NaCN = KON jEgAI7]1aL, A2A e 2y ARvEddds gAste] 5
53t} g A2 A= a9k 2.
cl NC
O/»___(\O S0,Cl, o>§——(\° NaCN O>§__(\O
o— —
)‘0 )~o o o o}
0 o o o) o 0
[0043]
[0044] 3tE B 5 EFHEAFZAY] & sEEe Alxe USshe 8| =S AR 0] E (hydroxycarbonate) 9 HER
Aeh(nitrosilane) & AFE)] 3 93 A7] &, AAd L= A8 F2vtEIHIZ GAste 5. 1 F
d AR dAl= )¢t 2.
ol —sic
OH ,o\n,o\HO /sk”,s.\ / OMO
HO oH—2 ‘& —_— )—o 0‘&
OH OH CH30Na/K,CO3 )‘O O d 5
[0045]
[0046] v S A=, 37 Eel wiEE dHadede] F AFS 10092 A o, A7) 33tE B A s
shF2 0.1 WA 2%°] T}
[0047] 71 BEele " v do] Y] 22 F Ve FRcte AS, S AV e 229 FEFola;
A7 GEold gy uigds|do] Bl ] EAS el A, §He 54 24 e Folgte
AL olsfsl|of g},
[0043] 2o AAd oA gl ulE g v A s3E A sstE BE TAld SRstnE, diEE e 1



[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]
[0061]

[0062]
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o), 7] weAdNe Faste PEele wee: 1)

A7) Bx3 3 JIRY o ER 3EgES H|dd 7R U9 E(vinylene carbonate, VC) % H
E(vinylethylene carbonate, VEC)Z o]Fojx + Fo| Holx 3= x3sit}. Ay &+
OERF IFgEL ZFo2dddU JlHUlo]E(fluoroethylene carbonate, FEC)E ¥3}sic).

e

L 1,3-Z2HEEPS), 1,4-FE=EBS), 1,3-Z2AEE(PST) o2 o] Fojzl oA Mg

7] glEel wiEg HFHs|de] F AFES 10092 AL o, Exs) 3 *J FtRU| ER gtEe] e
0.1 WA 5%°]th
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