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A hydrofluoroolefin compound represented by the following general formula (I):
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where, Rhis CH=CH; or C(CH3)=CHj; and (1) xis O; nis 1; Y is F; Rf, is F; and Rfj is a linear or branched
fluorinated alkyl group having 1 - 10 carbon atoms and optionally includes one or more catenated
heteroatoms selected from O, N, and S; or (i) x is N, nis 2, Y is F or CF3; Rf; is F or CF3; and (a) each

Rf] is bonded to x, and is independently a linear or branched fluorinated alkyl group having 1-8 carbon
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atoms and optionally includes one or more catenated heteroatom selected from O, N or S; or (e) the Rfj

groups are bonded together to form a ring structure having 4 to 8 carbon atoms that optionally includes one

or more catenated heteroatoms selected from O, N, or S; with the proviso that when Y=CF3, then Rf, =F.
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A hydrofluoroolefin compound represented by the following
general formula (I):
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Rf| is a linear or branched fluorinated alkyl group having 1 — 10
carbon atoms and optionally includes one or more catenated
heteroatoms selected from O, N, and S; or
(if) |

x 18 N,

nis 2,

Y is F or CF3;

Rf; is F or CF3; and

(a) each Rf; is bonded to x, and is independently a linear or

branched fluorinated alkyl group having 1-8 carbon atoms and

optionally includes one or more catenated heteroatom selected
from O, N or S; or

(e) the Rf; groups are bonded together to form a ring structure

having 4 to 8 carbon atoms that optionally includes one or
more catenated heteroatoms selected from O, N, or S;

with the proviso that when Y=CFj3;, then Rf;, = F.
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— TR - Rag

BEERY > REARMESNEGEH 1 B3 PE—FZ
BEFCILEY B

E AR R ETA R T A B OB RIER Y -
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22.

23.

24.

25.

26.

27.

28.

WEHA 21 ZBR4ERY - Eh gt agse - HiE
Bl - RBEH - 2558 - I8 AH - 0B ZEY - &Y - B
HER ~ WS -
WMEHG 21 ZHRY - EFZREMEEE 28T 0
FYAREER - WRIIGEZIHEBY - BEARLSE -
—EERERKY > HEE

WEHG | £3 PE-EBZEEERILEY K

IR -
MR 24 ZHRY - HPZ GRS UZF B
LEVREABHLEERH GARZRARYZ SOERE S
EL -
WES 24 £ 25 PE—FBZHERY > HPZEBHEERE
o BB RE R ERR - 28R1LEY - 2F4=
B~ =HE - BHEE - BE - E - 5 NER - WEK
B a8kbY - SEE KLY - fFRLY  S88EK -

SR - AT - BB RIREY -

—REEBERERY  HE&
MBS 1 E3FE—FZEEERLEY K
FrIE E A o
WEMG 27 ZHEBY) > EbZBRERYEE 01 ESEE
HotEZ REEER -

C197320P2-1A pdf 36



201714880

29. MEHH] 27 & 28 PE—FZEKRY - EFZFREEEEE

30.

31.

 EEBETRAEEER > 2ERTFAEEMBEEE ZEEEL

Al

B ZEBEE - Z 8B LA - AN LB -
s - 282 AR - A EEE  RELRew -
—EARE—EHESRYBRZIER  REFESA TS
B2
B—EMEEERY  ZERDESE
MENH 1 B 2 FE— B BEBEEEY R
HABEE -
—EEREERY - RERYEE
BEERY  RERYESNERS 1 3 FHE—F
BO—BEABREY K
BREE -

[0074] ABBZFERKUETHFUEZEP TFTUE DR

He ﬁﬁ?%ﬁ‘éﬁ’ﬂE%%WU%%ﬁé?&—ﬁéﬁ%%{@%‘ﬁﬁﬁﬂﬁfiﬁﬁf ° ZRTM
EEBHNE  TETHFZEERYREMNEAREZ&REN

BHI1

=t
D A-[1,2- & 2-(CEEE)T -3-%E1-2,2,3,3,5,5,6,6- A\ -1

Bz
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[0075) 7 2,2,3,3,5,5,6,6-/\%-4-[1,2,3,3,3-£%ﬁ-1-ﬁ%]l]%
TEHR(150 g , 0.415 mol) (HIBLF X BATh 2 A8 + B A BTN
N$E(1989), TP 01070445 A 19890315) £ 600 mL [ [ JE 52 (Parr
reactor)i 200 AR ZBE(150 g, 3.2 mo) RIBEZH R -2-Z KT
BME(4.4 g, 19 mmoDi& « JITAESBEE » ALIIME 75 THEHF 16
N - EEGEEB AN BBEN (344410 8 35
(2.2,3,3,5.5,6.6-/\ T -4-25)F 2] T 280 ) Fheb 55 @ea(t - 48
8 112g BYELEY) -

(0076) HEEALBEGS g, 232.5 mmol) - FC-70 JHI(275 g .
3M Company) .‘ & 3,4,4,4-I0&-3-[%.-(2,2,3,3,5,5,6,6- )\ & BB -4-
H)FHIT2-8(782 ¢ , 192 mmol) A 500 mL BIRHML (B
BTRAE A - RAFE CO S A EERE) o WREY
BUHME B 215 C - WEWIUBAL AR THEE - HEH
e R R AL T 1 16,3 3200 4-[12- S -2-(S R ) T

'3'%%]'2,2,3,3,5,5,6,6-/&%&-@%?EM{ ° %:{EEEE GC/MS Eﬁ%ﬁé#@%ﬁ% °

TH2:1,2- T8 -N-(1,1,2,2,2-F 8.2 5)-N,2- 8 (S &5 B E) T -3-9%-1-
B Y
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F
F3C F

Y

N

S
CoFs ' CFy

[0077) ¥ 1,2,3,3,3-A&-N-(1,1,2.22-AHEZE)-N-CHEHFE)
P-1-5-1-B2 (150 g , 0.45 mol) (FZA LML SRR ZJ5 7R B
Bi z;:fgyw:—;g%ﬁﬁ(ww), TP 01070445 A 19890315) #F 600 mL £ (%
[ e 23 82 200 5@%%)??2@%(150 g, 3.2 mo) B E =4 K E-2-ZE T
BelE(4.4 g, 19 mmol)i& - R IERESWAE 75 C THEE 16 /NG -
HEYE (3,44,4-0%-3-[#-[1,1,2,2,2- T H L& (= &F F ) £]
EF*EE]T-Z-E?) Fo R KRR o BE R KRR - B
# 110g (EEDY -

[0078) ¥ HEALH(42 g, 0.3 mol) ~ FC-70 358 (300 g , 3M
Company)~ & 3,4,4,4-TU%-3-[#-[1,1,2,2,2- AR L& (=& &) ]
FHAE]T -2-F2(76 g, 0.2 mol)7E 500 mL FJE M (L HEHEEHEH -
mEE ~ R AERE COx o Bl 2 2Rt ) TG - R %L/@mﬂ
RESE 25T - HEYHEBRI LA - 75 GC/MS SR EH
SREAEY) -

O3 1,2-Z % -N-(1,1,2,2,2- A H L E)-N2- B (=ZH5 F &) T -3-1%-1-
Mz B

R,
0 F N
\_/FH
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[0079] 3§ 2,2,3,3,5,5,6,6-/\ i -4-[1,2,2- = . Z ¥ £ 115 18 #
(136 g, 0.437 mol) (ML TR P Z HARE « HRAAHBFARK
(1989), TP 01070445 A 19890315 ) 7 600 mL [ [% 7 FESS 82 200 K
FEZEE(160 g , 3.5 mol) RiBER = 4RIKE-2- Zﬁéaﬂaﬁb(Sl g, 22
mmol)dH & - R IESTEE » BNEZE 75 CERF 16 /INEF - HEE
KR AE > BBEN (334-ZH-4-(2 RIEEHE)T-2-8) #
ERETRBEL - BE 123 EY (Fh GO/MS M) -

[0080] 147 &E{EBE(17 g, 120 mmol) ~ FC-70 J5%((140 g , 3M
Company)* } 3,3,4-= £,-4-(2 .15 {8 ME) T-2-8(35.7 g , 100 mmol)
BIA 250 mL BN (RESETRENS - NHE - RAREG
ZEHE CO, AR Z 7Bt ) P - A R A YWEFINEAZE S & 215
T REKGEFTAEYHE FC-T0 R RE T AW - B#ZHELEYE
FEESP AR A LT ZE Y 3.7 7269 2,2,3,3,5,5,6,6- )\ & -4-(1,2,2- =& T
S3-4%-1-B0)-IE Rk o EH GC/MS FESEY &R - |

BHl4:2.23,3,44,55- \FE-1-(1,2,2- =& 1 -3-5%-1- 2L g 1g >~ 84
i

Fl 4

F
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[0081] 1 2,2,3,3,4,4,5,5- )\ &-1-(1,2,2- = & Z J& 5 )L 1g ng
(48.8 g, 0.165 mol) (MU RILERH Z 73R8 © HARABBHF AR
(1989), TP 01070445 A 19890315) 7£ 600 mL [ [X 7 FES2 B2 200 SE 5
FEZEE(585 g, 1.3 mo ) REBF=RKE-2-ZECHEEG.1 g, 13
mmol)4H & - R IESEFEE - HINEZ 75 TR 16 /N - #E K
RS A > BREY (3,342 f-4-(2 MM E0E-1-5) T -2-8)
FERE R T RBME - BR 51.1 g WHEY (FEH GC/MS ik
) (I%EZR) -

[0082] & A& ALBE(10.5 g, 74 mmol) ~ FC-70 AR (42 g , 3M
Company) ~ & 3,3, 4-=&F-4-(2HMLIEIE-1-5F) T -2-FF(19.5 g , 57
mmol) ] A 250 mL BElEEMH (MHEAFEERHSE - AL - KARN
B2 ERR CO ARl Z AMHRE) T - BB ESYEBEHINAES
B 215 C » RBIGFTAE Y FC-70 TR B T R 760 - B4
Y FERBEINEEAEIEE 2,2,3,3,44,55-\F-1-(1,2,2-Z& T
-3-§F-1-F0)ME IR IE (2.2 g 12%EER ) - 7 H GC/MS HEREWER

N
Ik
==

g

B S 3,3,4-=F-4-[1,1,2233-NE-3-CRFEKE)RNEE]T -1-
%% * CF3;OCF,CF,CF,OCFHCF,CH=CH, 7 8 #f

- [0083) ¥ 1,1,2,2,3,3-A&-1-[(1,22-Z 8. 2% E)EE]-3-(=
EHEE)-WE (251 0.7 EF)(HETHAMUT XMz 7E8 HF -
Lebedev, N. V. et al Russian Journal of Applied Chemistry, 78(10)

1640-1645;2005) ~ 2 (40 %E > 0.87 2H )~ );'2 BER=HJLELE

C197320P2-1A pdf 41



201714880

CHEE (45 0 0.016 ZE) & A 600 ml FEBsHBHE B IERF -
EREKABELESHE > LHZE 20 mmHg EZ - HRESMRE
70 E 75C FERF 16 NBF ~ A EEE - HER - BRESBREYAK
W= > $E{f 271 5L CF;0CF,CF,CF,0CFHCF,CH(CH;)OH » 41/ &
74% ( %E@%ﬁﬁﬁ%)o EWRIENE HEMMEYEHILEZEDME -
Wy £ %] 288 ¥ CF3;0CF,CF,CFOCFHCF,CH(CH;)OH 7 4§58 45 » 4fi
FE Ry 87.2%  FEH ge-ms FEFDEEHE -

[0084] ¥ CF;0CF,CF,CF,0CFHCF,CH(CH;)OH ( 75 7 >
87.2%%fifE » 0.18 B2 H. ) ~ 3M Fluorinert™ FC-70 (400 =)~ R A&k
B (29.7% - 02T HE) BIA—ABEERH (KHEFEEBHE -
TEE ~ 7K 5 74y H /4 5% 52 (take-off condenser) ~ Jz N2 &5 28 ) th o
TEERIIENE 210 2 215C > BAEBUW S R UCEB Y - KSR
AMEERE EEAA CF3OCF,CF,CF,O0CFHCF,CH=CH,( 27 5=
FEHERMHENRERZ 96.3%4E » 0.07 EEH) Z#57 - #H go/ms
HER A TE -

EH 6 : 3,3,4-5%,-4-[1,1,2,3,3,3-7‘(%-2-(1,1,2,2,3,3,3-t%\,l_7§’§\1%)
HEE]T -1-5% » C;F,0CF(CF;)CF,O0CFHCF,CH=CH, 7 8l {#
[0085) # 1,1,1,2,3,3- /X & -2-(1,1,2,2333- & & A &
%)-3-(1,2,2-3%2%%%%)?\7% » C3F,OCF(CF;)CF,0CF=CF, >
(253.7 35> 0.59 B H) (E A LR SCB 2 735544 © Lebedev, N. V.
et al Russian Journal of Applied Chemistry, 78(10),
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1640-1645:2005)~ ZfE (110832 » 241 EH ) RBE=HKXES
HETEE (7755 0.028 HE) FIA 600 ml iR B 1A B -
BRI AR E AN WHE 20 mmHg E2E - I 58 S MIBE
70 I 75C FERS 72 /NG - SAIEZE - HBA - BEESNEYK
B =% 0 BBk 275.3 =AY C3F,OCF(CF3CF,O0CFHCF,CH(CH;3)OH °
ST B2 5y BB DR 213.7 g 9 90.0%KL A1} « $EFH ge-ms FESR4S
% o

[0086)] ¥ C;F,OCF(CF3CF,0CFHCF,CH(CH;3)OH (100 5 -
90.0%%H & > 0.21 EH. ) » 3M Fluorinert™ FC-70 (400 52 )~ K A S
B (59.4 75 042 HE) Bl A—FEEEERE (REEBERES -
PSSR 4r S BEEE « B N2 BUESE) B o BUBFEMEE 210
% 215C > EAEHIRE U Y - RN BN MHERE &
4475 C3F,0CF(CF;)CF,OCFHCF,CH=CH, (36 3% - ¥R Mgt
RS 87.A%SIRE 0 0.07 EE) 2885y - B go/ms MR -
[RFSREE ]

S
1N
AR
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55 B A H B

1. —EHTIEXOFREZ&&BEEY

Y F
IRf1-l-X—|—|—Rf2
" H Rh

()

H o
Rh'f% CHZCHQEZ C(CH3)=CH2 ; H

(1)

x1&0 ;
nf%1 ;
Y1{4F

Rf,{&F ; H
Im%ﬁﬁﬁﬁmﬂkﬁ%ZE%&i%ﬁﬁhﬁJi? 51l
AE—HLEEESO - N RSTH#HPHEETF 5 5

(ii)

%N >

nf42 -

Y14 F=,CF; ;
Rf,f%Fe(CF; 5 H

(a)

@
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ZROGHEEZ BB IIGEF I ZERE T H# 5
YHEELEETENEE -—HNFSEEBHO - N XS
THPBRET X
ZERNEEGRBEE —RUPHREFIZMEKRKETZ
BER  ZBEEBTENEE NS EEHO - N &K
ST #EHFERT
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Al 2 & Y=CF;5§ > RIRf, =F
2. WMHBRKFIZEREGRIEY > HFxEHO0  nfkl > Y(AF 5 Rf,
&F> HEROGEAFIZIMEREFZE#EXNTH#E LIEE A
AEMEE NS EEEO - N RSP HET -
3. WHKRKHEIZERMEBIEEY  Hdx{AN> nfh2> YIAFHCF, -
Rf,{4#F5CF; » H
(a) BROGEEZx HEUAGABFIZEREFZ H#EK
MEBAGEAETTENAE NS EEEHO S N %S
ZHEPERT 5
(b) ZEFROEEGREE —EUFKRKEFIZSHEBRETZ
REE  ZREBTEMAE -NSHEEEO - N &
S ## i R T
Hi#E &8 Y=CF3;B§ » RIRf, =F
4. 0 izrélz-ﬁﬁkﬁkﬂbAfF@ ﬁ#ﬂzﬁﬁﬁwﬂb/\%

F3C
Oh~ s o =N
CFs . GCoFs " CFy . N~ pH C

F3F

o +W%w&%ﬁ%/

£ CFy

. CFs
/\
W NﬂHa Fsc/i\l/ \I/I\ /H, W
" BH . crh .
FiF nf
0 0
Zoan ! 1
F'F F  CHg.,

5. —HEIFRE EEEUFRKEIZEHEELEEY  Hb
REAMELEYHUAZTIFERABZEEETEV2SEESY
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BEERR TERMS -

— BN AR S A

—HE R .
—FREBERE RSB RS R EE R W SRE
BE—ERE  RERRBASUFERE Y ERBELE
-

WFHRFCZ AN EMRZRE  HPRER RS AR
B RN EEBEEY —FEBOE DR
W — BB - — BT (switch gear) - —E )
BEEE - — BB —H &K B —H BRI
SEE - —AREN - DR

WERIA6L IR ER Y R ED RN B R W 5
RGR—BFEE —AERAEBEZ —AK T2 4@
-

— RN % EEE

RHE—EE R
FH—ERAREENEREEREREEEER > %M
AR BESNHEREIZ EABELEY -
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