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KFNENT 7 T AT — VAR BT 5, 3) mEERERMEAEZERT D, 25 LEEn
b7 v REHILIL, AELEDICEWVAEBNEEZBBLIE-0 | EARREOET 2 72032 &
N5, B, EFEM YO KBIR+4 7 v BFRFICEB L TH . SARRREWRD 220N
DERIZZENS ZFHAT 22 ENTET, Mt (I v 789 . —J. ®RE-7 v RBHEAIT
O CTZETHDTDERNTOREEZTIT S, TORKBEERTL (TeyZ79%) . 20X
DT, ERFEREICEWNTE 7 v FERILAOFHITEEIC B FiE L o TV D,

T oFREATLIEBREIE. N IAA 0 AFARESLT LA = VR EEL OLORMbH
TWDHNR, E0biFvIrtueAFAETIe Rex v KON A VY RAZ—L LTHETHDH, N
AFA VAL — LI EMTFREME L RS, BREOEBEFIHEOELMEICER L& TH
Do VINF B RAFNEDOEGE | RFEFRFEBRIRFIZ, 7y BRFZILFEARIHILTD Z
ET, B REF U LEMTHLETHY, TOEBXICESE, G- XUV BEREZEIKE LT
18 < Lysophosphatidic Acid(LPA) & [F% DA BEMEZ R~ k& & L Tdi-F-LPAD M RET ST 5
(= 1)2,

Bioisoster
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/><H I A AXFIVE TR ol nE LV
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0" "CysHsy . 0" "CysHyy
: OH : OH
FZHC\/\/O\}%—OH . HO\/\/O\H'DI_OH
di-F-LPA Lysophosphatidic

Acid(LPA)

1. I7)0WABAFIVENE FOF VEDNNA A4 VAR —E L TEK i

E R EONRS A A IV RAF—%B 25 BT, V7N Fa AT VENKE-EGDO T R
—LRDORBHEETH D, Thbb, T HMNEICY T AFr AFAIELT I Rtz A3 21k
BT HONTOERI UM REIC L D2MEHRE RN S | 0 FRNAKREREOFEPRESNLTND
(X 2)9, BAMERETHY 267 b R P—E LTERT Y7 vdm A F R, bEMo4t
HIEMEEZE 25 ECIEFICEETH D,



2 ITNAOXAFIVENKFEEESE RTH

IOV RN, RERFHDLNEIA~T R R 7 vda A FLEEET H{LEMITIE,
EPENEZ R LT BIR S ME STV D, HlxiE, REFETF LIS 7 A FALEEET S
EflomithinelZHiEEIK L L THWHILTWADY, £7-, P70 F a A F LA F 2 5247 5desflurane
IRREER E LT, VoA u AFLF A IEEAT DHFlomoxefiZHiEEK L LT, ZnEhfllsh
T3, EH#K Y7t u A FAEEET HIEAWLUL, FIREERZRT,

CHF,
HoN CO,H
? NH H o/H OH
2 FoHC. -0
Eflormithine $; [ 55558 TUsTY /) FHCN
ormithine }i @45 3 o) N s N
(CEIEITINAOAFILE) o Y
F o”>on N
A _cHE SO,Me
FC” o Flomoxef #i B3 1 i ges e R
desflurane R VE (SLEICITIAOAFIVE) (N EIZIT)IAAXTFILE)

(OLEICIYZILADOAFILE)

VI NG AFNEEGHALFEINC D & RER T EA~OEAN L ~T v E~DEA L TK
SRR R D, KRB EIC TN A AFAREEZEATH-OICELS LA LNLFEE LT A
WaeBLAEW(T 7N A AT LT =4 ER) D2 KRR FER D D, HlziX, @ 0 K
RULEYTINABI— RAX % DMF IBIEER CRSS®E S &, BRTOLERY 74 r AF
NI RI T LFE2 2 TEDL, 22FHT L, "l AT AR T VA A TF VA E
PREATE DL, 29, £/, 2 L RYLSAOERAHIC L YT dr A F () 3 bR T X,
THICEVHE A DA AT AF A E D T A a AF AL TE 5 (R 3),

cl
2 (0.7 eq) CHE
DD D CHF, . & 2 (1)
Y\/ /?<D
DMF, RT, 4 h D
55% (74 : 26)
Cd (2.0 eq) /\C' (1.0eq)
CHFy)l — > CHF.Cd - oHE, / CHF; 2)
DMF, RT, 1h 2919  DMF.RT,3d 2
(]
then, 50 °C, 7 d 41% (95 : 5)
CuBr (1.0 eq) PhCH,Br (1.0 eq)
CHE,Cu 2 > PhCH,CHF, (3)
DMF, -50 to —60 °C, 4 h 3 DMF, 60 °C to RT 33%

>90%



BRI T, V7NV AaAF LT AIREINDTA AW E Y 74 a AT LAl E LTH
WAHBRIENBE SN TWS, T7hbb, Y7L FarXF Ly T b7 oA F kv ZPT
VINFBRAFNY B — NEFRAESED, TNEDVRZVEEICH U ORBERBE IS, UTvA
DAFNVEEETHEJT N a— L E2ARTHE Y, £/2 NI AT aXAF Ly I 4%/
W T Y R VDB Y T LA u A F AR b A ST A ECE)D, T AV I v b AT
7 X RHERS B D 12 KBHNL, e 7 v RO pRBfC LY, Yo7t nxoS I UoHRKe &
2, 6 DRMALIZE D U TINA O AF AT F I T RELND, 2O, Y7 FarAFAvT
VEAWD IRy S RO T A a A F LS EE S Tn A E6)Y,

HsC, o) KF (5 mol%
H,C-Si-CHF,  + Py (5 mol%) F2HC, OH @)
HaC P >R DMF, 100°C, 6-48 h Ph” O R
R =H 89%
R = Me 20%
OMe
N/©/ Me,NF (0.15 eq) NAT
*  Me;SiCF, > (5)
Ph)J\H 4 THF, RT, 1h ph)J\CHF2
772%
®
l '|: NMe, T
HF,C—SiMe
2 b 3
/©/OM6 OMe /©/OM6
I:l HN/©/ -F HN
Ph = -
Crz Ao F Ph/gCFz
Ph">c
H F F,
6
5
Cul (1.0 eq)
CsF (3.0 eq)
' TMSCHF, (5.0 N CHP
RIS 2(50eq) o 48 - 90% ®6)
L NMP, 120 °C, 24 h %

MIERIC LA e FU AR LT, BRI 7 A a A FAAEIT S FiEbH 5, Hine ST,
CINBAFIANERY BIZXH LT FULAANFH AT LT T Y R(LHMDS) A EH S, 7 =4
VR ARAEIEI, OMT AT E RIZH L TREHETHZETALLE FeXx T ARy &)
MY DAT<NATLATEILL, ALK THIETYTAA R RAFARERET LT L a— iy
R LIZGER 7). Z OB BER R iR EIEMER AL T 4 = A S SR LT &, T 1
CINFaAFNT I U ERKT DI LB ARETH B (X 8)Y,



Oy H HO_H_CF,SO,Ph HO\E/CHFZ
PhSO,CHF, 8 (0.5 eq) C Na/Hg (5 eq)
LHMDS (1.0 eq) © Na,HPO, (5 q) © "
THF/HMPA (10/1), =78 °C, 2 h MeOH, -10°C,1h
[ @CFzsozPh ] 83% 79%
9
8(0.5e
] LAMDS a b eq) | CFSOPh  Naltig(5ed) CHF,
S A~ : So A Na,HPO, (5eq) HCI © @ 8
Bu” "N ] Bu”" "N~ “Ph > > CIH3N” ~Ph (8)
THF, =78 °C, 10 min H MeOH, ~10°C, 1 h
95% 83%

(d.r. >99%)

TINFORAFNIEE T DI NAHNTEAT HFiES Baran HIZ Lo THE SN TV S EL 9,
R BYUELETTY 70 AF AR 1) RnbARK S5 mEHEEE 102 10)12 %t
LA ER SE B L. CINAORAF AT HANKLETD, ZOTPHNCED . VU D8
N INF R AFIEESND, IeB, KFERF LEZRE T 7V A 1 AF S 5 FEE K
OlZRT LD R TN AT I AR NS FEN STV 11)9,

CO,Et 10(2.7 eq) CO,Et
2 BUOOH (5.0 eq) 2 : 00 0
X CF3;CO,H (1.0 eq) X 1 0.0 Zn° :S/ \\S//
| _ | _ © . 7 —> HF,C" >z T CHF, (10)
N CH,Cly/H,0 (5:2), RT, 24h N” “CHF, | CI”7°CHF,  H;0 0
66%
o o CHCIF, (27 eq) o o

(EtoN)sP=NMe (3.9 eq)
EtO)%OEt . > EtO OEt a1
H "NHCOMe CH,Cl;, -40 °C to RT F,HC 'NHCOMe

69%

—J7 ~TRFET RCY T u XA FAREEEANT 2 FEE UCUIRE TR FENTIL A LT
%, 1212 L ORIEAI & Y7 A m AF AT A RO S\2 BUGIC & 5 FEEM S TR,
REFNC TN T AFANTA REERASED L, VIATOAFANT A ROAF LT b
PRIZANC &0 Bl & ki, CT7AA R AR RRAET D, THRCE Y REAIO Y7 A e A F
JALDEITT 5720 FERMICEET VX AL EIT LD L 5 A a5 25, BlIse7eF
EE LT, HubIo ko Tl 2 v #EbEW 11 Z W5 RE TR 7 v A 1 A F ACBS A
BENTNDE 12, ZOHE, FERICAE L 5 ALKy ORTHRBRELZR T, Y7040 A
FIANLT 4 RREREND,
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S. .-
CH,Cl,, ~78°C, 3 h

/S\ s ~
R CF,SO,Ph — > R S CHF, (12)

68-87%

—RIZE HWOLN A RE T 7 A a 2 FAbiEIL, T Ty 7vda Ly
(CR)ZRWDTFIETHD, VINMABINAREEWVREFHEZAELTEBY, 7Lraxy Rl
DORBEANE SOET D, ZOHETIEH, 7a bR K D OMEIEEZR T, ~T rfET Rlicy 7t
0 AFNELE —BERETRGICEANT D2 LN TE 5, YU NCHMBIR 2 7 v a g v OFEAEE
X DOMERZETRT,

VINFa NN DOFAEEEL L TEHESPOEHWLATWADIE, Z7uer P 7 dn X4 0 Of
MRS X% o BEEA D HETH D, Miller 5137 =/ —AFETF, BREEDO /o7 A
1AL AR UKL T B U L2 EH STz, RIPTRELLLDS IAA R ANRAAZLD 7 =
)= NVOBRFEF ENTTNAFAa AF S, VTN FRATFN=T 2= b= —T L Z2 G (X
13)8, £/, WHELIFTF AT =/ — L EZFEHEORMINMNT LT, VIAF B AFLFAT—T )b
AR LTHEY L 14), Jonczyk SITHE=MT IV 2 HE L TH LT, VIAFRAF AT UE
= MDA A ER L WD E 15D, ik, PTAF R AFIL RN 7T — kD o illEE VT
WRELWMEINTVDR, b alBEEZFIHT 2 7 A 1 R URAETIL, — KR
WIS 2 LB 2 9 5 (K 16)2,



OH OCHF,
CHCIF, (excess), NaOH

65%  (13)
Dioxane, 70 °C
SH SCHF,
CHCIF, (excess), NaOH
> 85%  (14)
1,2,4-trichlorobenzene, TDA-1, 90 °C
(TDA-1 = tris(3,6-dioxaheptyl)amine)
CHCIF, (excess)
CqoH -
1ot 50% aq NaOH (3 eq) Cl g CtoHas
N—Me Fo,HC—N—Me 95%  (15)
\Et THF, NaCl,0°Ct0 5°C,2h \
Et
N OH CF,HOTf (3.0 eq) OCHF,
R KOH (12 eq) RIC = 53-98% (16)
= CH3CN/H,0, RT, 2 min =

R = 4-CO,Et, 4-Bu,
2-NO,, 2-CHO, etc.

TN ARDOBG RS BE<HWHITE 2, Fl 213 Burton 5%, 7 ru Y7/ A afiEg) -
U U LNSDRREEZES 7 Aa N_OFAEEZFIA LT, 7' 7 I FFEEDO N-v 7
AT AF A EER LGP, 7. Zhao HIZEAD 1 2T v A ZOIGEFIH LT
WHE18)PE, AFHF T Fu e L XS R 12HFPO) & HIW 5 2 7 LA 1 Ay LR SR
LA STV 192, 2D B ARVIROBE R Z I D Tk Tk, — IR & F(120°C
PLR)EWE LT 5,



RT N ” Rﬂ%HF y RQICHF (a7)
= MeCN, 83 °C P 2 MeCN, reflux Y 2
NHAC R = 4-Br, 5-COOMe, 4-CN NHAC o}
4-Me, 4-N,0, etc, 19-85%
o
OA F,HCO
A CICF,CO,Na (2.0 ,
9 KoCOs 1a2( ¥ FHeo - N ©
HO 2CO3 (1.2 eq) | N (18)
DMF, H,0, 100 °C, 18 h CHO Ng NF
CHO 609, N=
° CF,
FsC OH

F F
¥¥mem

F F 12 N
- OCHF (19)
£ OH r o OCHF2

neat, 160°C, 168 h

47%

EBIT, ALFREREE IR DTEMEAANC LY IAREEDRT D FELH D, BT,
22-V 7 )vAm-2-7 )bt v ALK = VERER B Y A F L U L(TFDA)LS (2xF L ClttE D 7 v (k)
NI OLAZEMZDE, 7 MAA F L D VNI EA~OREKEIZEL Y TFDA O3RN | ¥
TFa AR RFEAT D 20), AU Y T AT BRI LT VR = ViR D K E
WETHZ LT, Y7 FurAF=x ) —)L=m—T)L 14 PNERT D, 7L, ZOMGE Z
CTCIHDHZZEEFELLS BRI IS NN DY u T a s ARG S D & T,
CINFuL s uFasis 15 B S E 217,

O\//O O /-\F_
\ . Q
F/S%JL(O\/SIM% CF, + CO, + SO, + f (20)
FF
00 Q
s .
F OSIMe3
FF
13
OCHF
o 0 NaF (6 mol%) O OCHF,| [:CFy] 0 o
Benzene, 80°C, 1 h
14 15 87%

BT, 21 O XK 5 AR &2 M3 5720, FEFBEFRER D L (N-heterocyclic
carbene, NHC) & FI| i 3~ 2 filklfe i) 70 o 7 )V A 1 g )V~ 38 A2 1% B 7% L 72 (58 22, Scheme 1), NHC &
X, D7 &b —DDERFTE2ET OO~ T v 712 Ko TREM S IV REMO BB —
HIEI VR Th Y | T Stetter USFED 72D DAL & & L TRIH STV b, BiFE=ET

8



EAIFY IV TLE 16 BIOREET M U LAFET, 77 b 17 ISR LT TFDA Z2E &85 2
LITED, 15D XSy ruTaNrORIELZE) 2Lz ) —A=UT )V Fr XA F)=2—T

V15 24572 22)0, ZORJSTIZE P, FHTH U7z NHC 18 78 TFDA O 7 A 3 b2 KRB+
Do ZAUTKY, ZEMERE L U OMBEZ o T TN A B ANRUIREAET D, ERRL
TN Fa IR AK LT, 7 b 1T DIIVR = VB INRER TS, LA TE

PR 19 DAFEBINC LT, B THL Y 7V Aa A FLo—T L 20 35605, —F, ¥
TNF RN DIEL & BITHERE L7 oAb A A AT 18 B R Y AF AT U S TAT
722l DA FE LA REKE L, NHC18 2 f4ET 2, 7 vk A 2 M5 (N 21) & 138720 |
NHC OAE#ILE ORI LV CR ORAERELFHIHT 52 ENAEETHY ., ZOTOEER

W ruaZansrOREERRIECELEBSAbND, F NI TV UABEERAWSGZ LT, 42
REEY 7 VA AF N OERKHER L T 5 (K 23)7

[S)
IMesHCI (2 mol%) ® oF :
P NayCOs (20 mol%) s OCHF, o
Qe il igut g B s I e
Toluene, 80 °C, 0.5 h i Mes™ " Mes
17 19 2074 % ' 16 IMesHCI
/—\@ ]

MesN\%NMes Cl

MesN__NMes Na,CO3
000 (
~ 83 v SiMe. [\
F %L(O\ : MeSNvNMes TMSF
F F N
18
o —\®
[:CFz] + = MesN y NMes -
+ CO, /S|i\
+ S0, 21
Scheme 1 HH#ARIEE TFDAILLD ITINAONIARYFEES S DL
triazolium salt (5 mol%) :
(o) Na,COj3 (20 mol%) , SMe
OCHF '
TFDA (2.0 eq) 2 ' N= Br-
Phay AN Pho A @ | =G
H Toluene, 80 °C, 0.5 h N L Mes” N2 "Mes

80% 5 triazolium salt
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E~DBEANETHY, fiER T O 7 rAda AFRITEL N TV, &2 T, YiF9e= T
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i

FEIZIR AR LSRR TIE, RPTELLEY 7 Fa "l L0 vk = b &oy ~
NAa AFIAEREITTH 2 L2 AL TW0AE22, 23), T7hbb, Fx DR, b 0% kT
I RITH U TR D N—~T BRI VAR (NHOFAE Ty 2,2-3 7 )V A 1 -2-(7 )V | 2L 7k = V) ik
B~ Y AFAVUUTDAYEER SE 5 L METH Y74 n A F L=t =l=2—F LA I N
VINABRAFNVEERLS AR TE S, FHIT, ZOFEEZHICHER - EToOY 74 a 2 F
MEBS~E R L X 5 & B2 T, FAINLRZIALEDIIET D IR =B RS
BRTELD, IO EEE L TR TEUL, WHEDOmWY 7 vt e AFVF A bao
BRFIEE 2D,

F T A AR =BT AT ISR T TR % 2 O30 24)Y, 6> T
PSRN 2 LB LT HUNERETOYINA T DNR R AEEEZDEETF A NVR= LAY
DY T NFa AFAGICFIAT 5 Z L IXRETH D, MBFIEE TS LA 7l & TFDA 12
LBV T N NS OFAEET AREPESRSE T TSR ETT 5, ZOFEETF A IR =L
EAEWIAER SEAUR, TOIKGIRZED Z e YTV Ar A F LA R TE 5D TN
NEEZT,
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W FAHINR = ALY DL

TIZTEHEP. REE L THWAF A IR = UEEM OB RIEIC DN TR D,

BT I R 212K L T, 06 fFELEBED24-ERA(4-A X7 2 =V)-1324-PF T HRAT = 4
VRA-TVANT 4 K(a—Y URIE)EERA S, 50°C TIEALT=, v U Nvsa~ T o7 0 —IC
KO BT L A, v—Y RIEDSY & DN D R % < 2 L3 TE 72D o 7-(Table 1,
Entryl), £ZC, v—Y 3% 050 (FEN RO T2 LICED . M ORIAELES Z &72< 23
Z R 27-97% T 5 Z & 73 T & 7= (Entries 2-8),

728, 7 X FBEROME~OERRIT, SRRV A LT S L OGRS FEEEAY MU CHER LT,
—fEIZT 2 R C=0 i I% 1630-1670 cm  IZHLILH A3, FA4 T I K> C=S {fiffE#EHNI% 10501250

TP & LTINS D AR LTz 23 DFRIMRILA L7 BT X R A LR =V FE B SR O iR
IR LT, bV ICFAF DR = EOAERZ 7T 1151-1219 em ™ OWLINASHT 72 IS HLALT-,

v o
S (0.5eq)
JOJ\ J:/}RZ \ i /@ -1-R2
X |
N THF, 50°C, X h R1JL N

N
22 23
Table 1
Entry X/h i 23/ % Ve=g /cm™
R’ R?

1 2 Me H 22a  complex mixture -

2 4.5 Me H 22a 85 23a 1217

3 6 c-CgHq4 H 22b 53 23b 1151

4 10 Me 4-Cl 22c 81 23c 1161

5 2 Ph 4-Cl 22d 83 23d 1219

6 2.5 Ph 4-Me 22e 97 23e 1219

7 12 Ph H 22f 57 23f 1205

8 1 {-Bu H 22¢g 27 23g 1197

Flo, AVTFATTR—R 241 LTTAaxy REERHISE, ST H5F A AN VBT RT
NEARLIZ(Table2), 3 72bbh, £92-7a ) —LKkELTFT NV Ta%EMZ, TRV LA VT
ORFY REFR L%, TOBBIKICA Y FAL T Fx— bERRTH T L, BROF A BRI g
T 2T )b 25 ZUER 36-99% T137- (Entries 1-3), X d % A F /LT X7 /L b AR O F1ETH L L 72 (Entry
4),

13



R1
NCS NaH (1.2 eq) S
- J_Rr?
R R20H, RT, 30 min N~ O

H
24 25
Table 2
Entry R! R? 25/ %
1 H i-Pr 99 25a
2 OMe i-Pr 43 25b
3 Cl i-Pr 36 25¢
4 H Me 67 25d
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B BRIRTFAT S oY T Ao XF ol

FPTBRRTFATIRNTHD2-8Y Vo F A 26aillxf LT, DNAR=LEMDO T 7 )vFa AT v
CIZEED S DA I 4V ) 7 LM 28 LREET R U ADO(FAE T, TFDA % 2 f5E/LVEMZ TME L 7=,
ZORER, W L2 7N A a AFAF A Y P 27a NE—OAERY & L TILER 61%TH H 7= (N
25), ZORE, N-T 7 a A F ALK 27 DARRITHER SR o Tz, RENE, Y7 vA | BN
YNTFAT I RORBHEEZ T D Z & CTlfITT 5, Ki< 7o BB LY, BD 27a % 52 5 (X
28), FAT I NIXZ ORiFHRE A LICmWEFEELZ AT 5720 26), S— 7/ A 1 A F AL ERE)
WCHEIT L2 b D LR TE 5,

MesN\“/NMes oo O

N\ .
F/S%J\O/SIM%

FF
28 (5 mol%) e
3 Na,CO3 (20 mol%) [ or, | ®4CF2 SCHF, s
ek _CHF
= Toluene, 80 °C, 15 min | _ Pz 5
26a 272 61% 27a"

not detected

S

N

R” ONRY,

S}
S
26
Le o
R”NRY,

EFIX, FRTHRELLLYTIAFa NN, BET DT AT I R26aD V704 a 254k
FCh<, TR EBRA L CEITEOIIENME T T2 B, 2ENICY 7 VA r ATk
ZATOWIFBEZMEI L, 7 da NN ORFEE LRI N L2k d, ALY
TVFA | R CRERE, TG EAI AR OREE A BT T 5 L TY T AA R AR DA
HfET 2 Z ENFRETH D LW ) R EHT 5,

TFDA DIEMEAbANE, H8HE F1X TFDA ~DskiZ#HlE L TIEH L T4 (3K 20, Scheme 1), —fixiZskiZ
TIOREEE LTiE, Mayr D REERH HALTWS (K 4)2, = OREEE, flx ORER & IR FFH =0

r = k [NUJ[E]

Nucleophile +  Electrophle — =  adduct

k: socond order rate constant

N: ilici Mayr's Paramet:

log k = sy(N + E) Nucleophilicity parameter (Mayr' rameter)
sN: hucleophile-specific sensitivity parameter

E: Electrophilicity parameter

+ Ph >
Electrophile =
Ph

R =NMez, R =N(CH;)s R = OMe, R = NMe,

X4 MayrRE
15



~ AT NVEIR & OFOSEEEERD B FEBRANTRD BN DETH S, HlziX, NHC181%21 &)
Mayr @ NAE(THF H1) 2 £52%, Ziid Mayr O REOH T HREZD B EmWERICE T 5 (X 4), EH51T.
XD B/hESWNEDTEMACAIZ WD Z & T, Y7 A n i~y OFAZ I L 82 <
XHEEBEZT,

/\
P w O D 0
— — Vz
N

18

21.4 (in THF) 17.1 (MeCN) 15.9 (in THF) 14.3 (in CHyCly)  12.9 (in CH,Cly)  11.6 (in MeCN)

5 Mayr's Nucleophilicity Parameter
FREDOIST Y 7Y U UL 29 Z AWz L 2 A IR 61% T 27a 353 Hiv7-(Entry 2), —J7. N,N-
VAFNAT I EV YU DMAP)R 1,10-7 = b U EHWD & 27a BNENZERIERDS 57%,
65% C1F S 7= (Entries 3,4), S HIZ, 18 EA(V AT AT I )P 7 X LW RER, MISIEE % 50
CETFIFDZEMTE, WRNT78%F Tk L7z (Entry5), 728, VU ROKREAITHD N 7=
IWARAT 4 2% WS EITIRINER & 72 - 72 (Entry 6),
UL EDFREEMN S, 18-EA(CAFAT I ))VF 7 XL B REAEM LA LTRATS 2 L& LT,

S Activator SCHF; S
TFDA (2 eq) CHF
| NH - =N | N2
— Toluene, Temp, 15 min = —
26 27a 27a’
not detected
Table 3
. Mayr's N o
Entry Activator Value Temp (°C) 27 (%)? TFDA (%)°
1 28 (5 mol%) + Na,CO5 (20 mol%) 21.47 80 61, 24P 0
2 29 (5 mol%) + NayCO3 (20 mol%) - 80 61 0
A\
3 N NMe, (10 mol%) 15.99 80 57 trace
4 74 A\ (10 mol%) - 80 65 trace
—\ N=
Me2N NMe2
5 “ (10 mol%) ] 50 78 0
6 PPhs (10 mol%) 14.3° 80 28 trace

a: "F NMR Yield. based on (CF3),C(Tol),. b: Isolated Yield. c: Recovery. d: in THF, e: in CH,Cl,

u SMe
—\ |
N__N. s N=(, Br 29
AN\ s N
Mes Mes Mes/NV “Mes

16



B R AT R ROV TG a A F ARG

HEoNT-RESRGEHANT, 747 I F28b DY 7 A4 A F KIS ERR T, T70bb, hlx
H 10 mol%d 18- A(PAF LT 2 /)FT7 X LU AFAE L 230 12x LT 2 f5E/LED TFDA Z1Ef &
B, ZHICEY, IR TI% T S-¥ 7 LA 11 A F/LAL{k 30b 235 5 7= (Table 4, Entryl), UKo -4
HR9E LT, RUSBEOREIZ1TH> 2 & & L, £9, 12-Y 7 mn= ¥ I THRIGEIT> 72845, 30b
DR 54% TR OLITZ(Entry 2), — . T— TV REHTHD THF 07 o RXUF LA FLT—T )b
(CPME)H T, USRI EMEALT 22N H 7= (Entries 34), T35 2 bDBAIE. °F BEA
HIE AT N UZEBWTEF Y7 ME 77 ppm T 7 vAd e A FLro—7 L Bbh b 280> 7
FABBR SN, PTINA RN RY | BT — T MR AR L b DL
EZTNDHE27,28), —J7. ~FH R TIHILERD 39% & K& <K L7z(Entry 5),

D DORERMNG . BOSHFHREICET L, DERBRAFR M U2 e LTEAT2 28 & Lk,

Me2N NMez

(10 mol%)
S F,HCS
N/© TFDA (2 eq) Nﬂ\©
H Solvent, 50 °C, 10 min [ ]
23b 30b
Table 4
Entry Solvent 30b? (E/Z mixture)  TFDA®
1 Toluene 79 (82:18) 0
2 1,2-Dichlorethane 54 (100:0) 1
3 CPME 59 (100:0) 5
4 THF 62 (100:0) 10
5 Hexane 41 (95:5) 0

a: "%F NMR Yield based on (CF3),C(Tol),. b: Recovery

:CF, +/ X
Ro_\R, ———> RQ ——— RO-CHF, (@7)
Rl
:CF, CFy’  —CHy=CH,
H



7235 30b DOREEIL, AFEA LY hUTHESOTRE L72(1 6)>Y, 30b 13% D ¥F A A~ K
M B2 7 ME 61ppm & 70 ppm T, A ERN LN L5 Hz & 56 Hz D 2 SO " Hij x5 2 7=
(REZEE 10:1), —F7. 'H BBERIEIE A7 FUITIE, fSAERMNENEI56Hz & 56 Hz D 2 >0~ &
WAEEZT-RERL 10:11), N HDT 7 iE, 30b NY 7 gt n A FIVEEEHTDH 2 >DLAEWND
70D Z L ERLTWD (R 88:12),

72155472 30b D 9 HEAERMIL, ZD BC BRI ALY M UTEF Y 7 ME 172 ppm O
FER L, AR ASZ B UZERWT 1628 em IR LTz, —J5, SCIRBEASLE T 5 T
F4 2 FlE 31132 D BC A A7 FUZBEWTA I FRZICHKT 5 7L % 170 ppm (2
R, O FIFUL AT AT ENT C=N FEA IR T 550\ I % 1650 cm HioRd 9, £72, =
WF AT 2R 3217Z D BC R IEE AL b LT T Ml 203 ppm D> 7 v SRAMEIT A
7 MUIZBWTZENRZUEF S 7 ME 203 ppm, 3%k 1250 cm™ O A 52 5, 2 S OO k)
5, 30b 1% S Eicv oA AFIULRET LT A A I NI X7 VO RIEERORGM TH D &
e LT,

F
2HCS OMe
”Pr/k\ N )J\ITJ

E/Z bt (88:12)

9F NMR :

8 61 (d, J = 55Hz, 2F),
870 (d, J = 56 Hz, 2F)
"HNMR :

84 6.93 (t, J =56.2 Hz, 1H ),
Sy7.49 (t, J = 55.7 Hz, 1H)

3C NMR:

8¢ (C=N) =171 ppm ( £ £ 5 #) 3 (C=N) =170 ppm 5 (C=S) =203 ppm

IR:

Ve=s st = 1628 cm™ (E &) Ve=s st = 1650 cm™" Ve=s st = 1250 cm™
30b 31 32

X6 £ mP30be XERERENE &L DAND b LT -5 DLEEL

18



EFIL, THETICRE Lol &2 O CRE B ORGET 2 17> 7= (Table 5), 3726, M
T H10mMol%?d 18- A (T ATFIT I )P T7 XL UDIFE T, $IkFT 47 I N 23a-23ficxf LT 2
&€/ D TFDA Z{EH &8 7=,

SRR T A I VR CERE R D 23b 2B 1% T1% & BAF/RINER T 30b 157, — 5. & HkARNfE
FATNVR BRSO 23a, 23c I HIX, FIEI 46%, 4T%ERRNCRII TR L b0D, HIET5
30 2155 Z LN TE7=(Entries 2,3), ZAUIKF L. tert—7 F/LAEANEHL L 7= 239 132 < BSOS EIT L7
Mol (Entry 4), S BT, HHEHETFT ATV ARCEEH RO 23d-f 12\ T BRI 6 BHrYo 30d-f %
55 Z &N T 7= (Entries 5-7),

WUT, HEBRFAT I REY EIIEF AT I RREWVIEETI0 25272, Zhud, £O7 ¥
WIERYDBE TGN E L FA D AR =R EO RN Z @D n b Th D, o, tert-7 FLIiEE
AT 5F47 I ROGAITRISDEIT LR o T2 DX, SREEOT- D EfRIRTE 5,

MezN NMe2

(10 mol%)
JSL i A_R2 TFDA (2 eq) FzHci ) ge
R N — R17 SN NF
H Toluene, 50 °C, 10 min
23 30
Table 5
Enty R’ R2 30 (%)° Ve=s s / cm™!
1 ©cCgHyy H 23b  71(82:18)  30b 1627
2 Me H 23a 46 (76:24) 30a 1647

3 Me 4-Cl  23c  47°(100:0)  30c 1641
42 Bu H 23g - 30g

52 Ph 4-Cl  23d  40°(85:35) 30d 1637
62 Ph 4-Me 23e  12(64:36)  30e 1618
7 Ph H 23f  28(65:35)  30f 1621

a: broad signal. b: °F NMR Yield based on (CF3),C(Tol),.
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FEFIT, SUSIREZ BIF5H 2 L T30 DIERNM B35 L& %7, Table5 £ Ti, IHMH(LA & TFDA
DIAF L COBIRRETRUSRZME L TV ey, 2 O T 50 °C 128 L 72 BEPE © TFDA 23y fiR & bh
HDTLEH, £ T, TFDA LSO KEHIZ BADOIRIEIIENL Tl &, £ Z~TFDA N Z 5 FiE%x
Lotz Tibb, $IkF AT I K23 & 10mol%d 1,8-EA(PAF LT 2 )P 74 L2 D% 80°C
WIMEAL, 2212 2f5EL 8D TFDA X 7o, EOFEFR, THEY 30 DIEELMRICUET D Z &
73 C X 7= (Table 6),

Me,N  NMe,
(10 mol%)
JSL i A R2 TFDA (2 eq) FZHCi [ ge
R °N _ R17 SIS
H Toluene, 80 °C, 10 min
23 30
Table 6
Entry R R2 30 (%)
1 c-CgHq4 H 23b quant(79:21) 30b
2 Me H 23a  70(77:23)  30a
3 Me 4-Cl 23c 75 (77:23) 30c
4 Ph 4-Cl 23d  76(63:37)  30d
5 Ph 4-Me  23e 51 (60:40) 30e
6 Ph H 23f 85 (48:52) 30f

7ds, HEEL - 30f O TH BIRAKILIB A~ hVITIE, T r— R0 F LS Z T ANEEBIIS R
7oo AIUHEIZ-40°C TRIELIZEZ A, TR — R=VIBBEIN Y v —7 ey T ARG,
INHEOHITIE, VT e A FIVEL(CHF )R 72 = RS 2 %f(J=56.3 Hz, J=55.0 Hz) Bl =
. ZRHOES S F BREKIE X2 RS RO 7 BRI (48:52) & B\ —Ea R LT~ £/~
BC BRERIEB AR MIZBWT ., B 3FEOKFE(CHR, FORHE, A I VRFE, £ I DA
T YNLIRFE)DS 2 BB ST, 2D ORERIE, ERW 30F 231 X L ORMRMERIESH TH Y | =ik
TIEZN S DM AEEBOMEEN NMR DX A LA — L ERRRETHDHZ 2R LTINS,

20



FELT, BTFBEENSWT A AINVR = NVEORISHERE WL DFRANS FA AN FRT A
TMIHER Lz, 22 CTH—HITARK LIZF A I —"A— | 251ZxF LT, Fb= 2/ 10 mol%d 1,8—-
ERA(PAFAT I )FTHVAHETR, 245E /1 BO TFDA Z{Ef S 7-(Table 7), Z DOfEHE, H/LR
=3 REF A= A7/ 33a-33d % 93%—quant &\ 9 HWIERTH L Z LN TE 7, 728, 33a-33d 137
F7 I ROGEERRY B—0RMEEL LTHLN,

MezN NM82

_ (10 mol%)
S
J /L;:}}_RZ TFDA (2 &q) PR [ e
R'0” °N R1I07 SN NF
H Toluene, 50 °C, 10 min
25 33
Table 7
25 339 .
Entry - =2 (%) TFDA (%)

1 Me H 25a 93  33a 0

2 ipr H 25b quant 33b 0

3 ipr  p-OMe 25¢ 97 33c 0

4 ipr p-CIl 25d 99  33d 0

A2 FBEF AT AT RN VA= FEIRTF A= A7 Vid, ZREEASCHEER Z R4 2 L8 sn

TWA(X 7)5ab), ASEIGK LTV 7 Fda A F A I REF A= A7 300 7041 AF /LR

=3I RBEF AT AT 3B1E, ZNODOBEICMNMA T INANAr AFAEELHELTEY, L0 @Gk
BT EBRTICHIFFTE D,

/
l;l—N
S’Bu Ph /@
ANQi Lok
FREER) EER)

X7 SEEFMCEKRNFNTOSFA A I FEAIATIVEEER
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1. General Information

IR spectra were recorded on Horiba FT-300S spectrometer. NMR spectra were recorded on Bruker Avance
500 spectrometers in CDCl; and C¢Ds, at 500 MHz (*H NMR), at 126 MHz (*C NMR), and at 470 MHz (*F
NMR). Chemical shift values were given in ppm relative to internal Me,Si (for 'H NMR: & = 0.00), CDCl,
(for 3C NMR: & = 77.0), and CgFg (for **F NMR: & = 0.0) and (CF3),C(CgH4CHs) (for F NMR: & = 97.9).
Mass spectra were taken with JEOL JMS-T100GCV spectrometer.

All the reactions were conducted under argon. Silica gel 60 (spherical,Kanto Chemical) was used for
column chromatography, and Wakogel®B-F5 (Wako Pure Chemical Industries) was used for
preparative thin-layer chromatography.

Toluene, hexane and tetrahydrofuran (THF) were purchased from Kanto Chemical Co., Inc. and dried by
passing over a column of activated alumina followed by a column of Q-5 scavenger (Engelhard). yclopentyl
methyl ether and 1,2-dichloroethane were distilled from CaH2. 2-Pyridinethione was purchased from
Sigma-Aldrich, recrystalized from CHCI;. Lawesson’s reagent and isothiocyanate was purchased from TCI. TFDA
was prepared according to the literature®. Imidazolium salt 28 was prepared according to the literature.? Unless
otherwise noted, materials were obtained from commercial sources and used directly without further
purification.

2. Preparation of Start Materials

Thioamides 23 were prepared according to the literature.**©

To a THF solution (50 mL) of 2,4-bis(4-methoxyphenyl)-1,3,2,4-dithiadiphosphetane-2,4-disulfide (432
mg, 1.07 mmol) was added a solution of amide 22e (461 mg, 2.18 mmol) at room temperature. The reaction
mixture was stirred and heated to 50 °C for 2.5 h. After cooling the resulting mixture to room temperature,
the solvent was removed under reduced pressure. The residue was purified by column chromatography on silica
gel (hexane:ethyl acetate = 2:1) to give thioamide 23e (481mg, 97%) as a yellow solid.

Thiocarbamates 25 were prepared according to the literature.”

A solution of NaOMe in methanol (1 M, 10 mL) was added to a solution of phenyl isothiocyanate (0.60
mL, 5.0 mmol) and the resulting mixture was stirred for 30 min at room temperature. Concentrated HCI was
added untill the pH of the crude mixture become 4-5. The resulting white precipitate was filtered and the
filtrate was concentrated in vacuo to give thiocarbamate 25a (556 mg, 67%).
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3. Synthesis of difluoromethyl compounds

Difluoromethyl thioimidates 30 were synthesized by the following method.

To a toluene solution (0.1 mL) of 1,8-bis(dimethylamino)naphthalene (4.1 mg, 0.0191 mmol) was added
thioamide 23a (41.8 mg, 0.192 mmol) at room temperature. The reaction mixture was stirred and heated to
80 °C, and TFDA (80pL, 0.40 mmol) was added and stirred for 5 min. After cooling the resulting mixture to
room temperature, the solvent was removed under reduced pressure. The residue was purified by column
chromatography on silica gel (hexane:ethyl acetate = 10:1) to give thioimidate 30a (53.6 mg, quant) as a yellow

liquid.

liquid. *H NMR (500 MHz, CDCls): & = 2.06 (s, 3Hx0.80), 2.66 (s, 3Hx0.20), 6.76 (d, J
= 8.1 Hz, 2Hx0.80), 6.85 (d, J = 7.5 Hz, 1Hx0.20), 7.11 (t, J = 7.5 Hz, 1Hx0.20), 7.18 (t, J = 7.5 Hz, 1H
x0.20), 7.33 (t, J = 8.1Hz, 2Hx0.80), 7.68 (t, J = 55.4, 1Hx0.80). *C NMR (126 MHz, CDCly): & = 21.7,
119.8, 120.2 (t, J = 270 Hz), 124.2, 129.1, 148.8, 162.1. “°F NMR (470 MHz, CDCly): § = 60.9 (d, J = 55 Hz,
2Fx0.80), 69.9 (d, J = 56 Hz, 2Fx0.20). IR (neat): v = 2870, 1645, 1487, 1138, 1068 cm ™. HRMS (EI): m/z
calcd. for CoHgFoNS ([M]*): 201.0424; Found: 201.0427, 201.0421.

©\ SCF,H Difluoromethyl N-phenylethane-1-thioimidate (30a, 80:20 isomeric mixture.) Yellow
N

mixture.) Yellow liquid. *H NMR (500 MHz, CDCl5): & = 0.99-1.09 (m, 3Hx0.90),

1.35 (td, J = 12.0 Hz, J = 12.0 Hz, 2H X 0.90), 1.53 (d, J = 12.0 Hz, 1Hx0.90), 1.65 (t,

J =12.0 Hz, 4H), 2.59 (t, J = 12.0 Hz, 1Hx0.90), 6.66 (d, J = 7.4 Hz, 2Hx0.90), 6.93
(t, J = 55.2Hz, 1H X 0.10), 7.06 (t, J = 7.4 Hz, 1Hx0.90), 7.28 (t, J = 7.4 Hz, 2Hx0.90), 7.49 (t, J = 55.7 Hz,
1Hx0.90). ®C NMR (126 MHz, CDCly): & = 24.9, 30.4, 43.0, 119.2, 120.7 (t, J = 269 Hz), 123.6, 129.1,
148.6, 171.6. °F NMR (470 MHz, CDCls): 8 = 61.3 (d, J = 56 Hz, 2Fx0.90), 69.1 (d, J = 55 Hz, 2Fx0.10).
IR (neat): v~ = 2931, 1628, 1596, 1448, 970, cm ™. HRMS (EI): m/z calcd. for C14Hy;F,NS ([M]"): 269.1050;
Found: 269.1050.

@ SCF.H Difluoromethyl N-phenyl-1-cyclohexylmethanethioimidate (30b, 90:10 isomeric
2
N

mixture.) Yellow liquid. '"H NMR (500 MHz, CDCL): § = 2.06 (s, 3Hx0.80), 2.62 (s,

3Hx0.20), 6.70 (d, J = 8.6 Hz, 2H X 0.80), 6.76 (d, J = 8.6 Hz, 1Hx0.20), 7.14 (t, J
= 55.6 Hz, 1Hx0.20), 7.29 (d, J = 8.6 Hz, 2Hx0.80). **C NMR (126 MHz, CDCl,): § = 21.7, 120.0 (t, J =
270 Hz), 121.2, 129.2, 147.2, 163.2. F NMR (470 MHz, CDCly): § = 60.9 (d, J = 55 Hz, 2Fx0.80), 70.0 (d,
J = 56 Hz, 2Fx0.20). IR (neat): v = 2951, 1645, 1161, 1049, 694 cm . HRMS (El): m/z calcd. for
CsHsCIF,NOS ([M]"): 235.0034; Found: 235.0033.

CI\©\ SCE.H Difluoromethyl N-(p-chlorophenyl)ethane-1-thioimidate (30c, 80:20 isomeric
2
N
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cl Difluoromethyl N-(p-chloro)-1-phenylmethanthioimidate (30d, 50:50 isomeric
@ SCF2H mixture.) Yellow liquid.

NJ\@ 'H NMR (500 MHz, CDCl3): & = 6.56-6.61 (m, 2Hx0.5), 6.65 (t, J = 56.3 Hz,

1Hx%0.5), 6.81-6.88 (m, 2Hx0.5), 7.05-7.10 (m, 2Hx0.5), 7.13-7.19 (m, 2Hx0.5),

7.22-7.28 (m, 3Hx0.5), 7.30-7.37 (m, 3Hx0.5), 7.47-7.56 (m, 4Hx0.5), 7.73-7.81 (m, 2Hx0.5). *C NMR

(126 MHz, CDCly): 8 = 120.1 (t, J = 271Hz), 120.3 (t, J = 275 Hz), 121.0, 122.5, 128.0, 128.5, 128.7, 128.8,

129.0, 129.2, 130.5, 130.7, 131.7, 133.1, 136.4, 138.6, 146.7, 147.2, 158.8, 163.7. *F NMR (470 MHz,

CDCl3): 6 =60.5 (d, J = 55 Hz, 2Fx0.5), 69.5 (d, J = 56 Hz, 2Fx0.5). IR (neat): v_ = 2927, 1620, 1483, 1076,
698 cm . HRMS (EI): m/z calcd. for C14H1oCIF,NS. ([M]"): 297.0191; Found: 297.0188.

SCF,H Difluoromethyl N-(p-tolyl)-1-phenylmethanthioimidate (30e, 63:37 isomeric
0 N mixture.) Yellow liquid. *H NMR (500 MHz, CDCls): § =2.23 (s, 3Hx0.37), 2.37 (s,

3Hx0.63), 6.59 (d, J = 8.2 Hz, 1Hx0.63), 6.68 (t, J = 56.3 Hz, 1Hx0.63), 6.85 (d, J

= 8.2 Hz, 2Hx0.63), 6.96 (d, J = 8.2 Hz, 1Hx0.63), 7.23 (d, J = 8.2 Hz, 3Hx0.63),
7.29 (t, J = 7.4 Hz, 2Hx0.37), 7.35 (d, J = 7.4 Hz, 1Hx0.37), 7.53-7.56 (m, 3H), 7.71 (t, J = Hz, 1Hx0.37),
7.82 (dd, J =7.4 Hz, 2.0 Hz, 2Hx0.63). *C NMR (126 MHz, CDCl5): § = 20.9, 21.1, 119.5, 120.37 (t, J =
274Hz), 120.42 (t, J = 270 Hz), 121.1, 123.9, 128.2, 128.5, 129.0, 129.3, 129.5, 129.7, 130.4, 131.4, 133.6,
135.2, 136.6, 138.6, 145.5, 146.2, 157.5, 161.9. °F NMR (470 MHz, CDCly): & = 60.5 (d, J = 55 Hz,
2F%0.63), 69.5 (d, J = 56 Hz, 2Fx0.37). IR (neat): v~ = 2924, 1618, 1506, 1072, 769 cm. HRMS (EI): m/z
calcd. for CysH13F,NS. ([M]7): 277.0737; Found: 277.0732.

SCF,H Difluoromethyl N-phenyl-1-phenylmethanthioimidate (30f, 50:50 isomeric mixture.)

@N Yellow liquid. *"H NMR (500 MHz, CDCl5): & = 6.72 (d, J = 56.3 Hz, 1Hx0.5), 6.73

(d, J = 8.4 Hz, 2Hx0.5), 6.97 (d, J = 7.8 Hz, 2Hx0.5), 7.04 (t, J = 7.4 Hz, 1Hx0.5),

7.21 (t, J = 7.4 Hz, 2Hx0.5), 7.25-7.32 (m, 5H), 7.38 (d, J = 6.9 Hz, 1Hx0.5), 7.47 (t,

J = 7.4 Hz, 3Hx0.5), 7.57-7.72 (m, 3Hx0.5), 7.75 (t, J = 55.0 Hz, 1Hx0.5), 7.87 (d, J = 7.4 Hz, 2Hx0.5). °C

NMR (126 MHz, CDCl3): 6 = 119.5, 120.3 (t, J = 265 Hz), 120.4 (t, J = 270 Hz), 120.9, 121.1, 124.0, 125.3 ,

128.0, 128.5, 128.8, 129.0, 129.1, 130.5, 131.5, 133.5, 136.6, 148.2, 148.9, 157.9, 162.6. "°F NMR (470 MHz,

CDCls):6 = 60.5 (d, J = 55 Hz, 2Fx0.50), 69.6 (d, J = 56 Hz, 2Fx0.50). IR (neat): v = 3062, 1618, 1593,
1049, 762, 690 cm*. HRMS (EI): m/z calcd. for Cy4H1;F,NS ([M]%): 263.0580; Found: 263.0578.
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SCF,H Difluoromethyl N-phenyl-1-methoxy-1-thioimidate (33a). Yellow liquid. *"H NMR (500

©\N)\0/ MHz, CDCly): 6 = 4.04 (s, 3H), 6.85 (dd, J =7.0 Hz, J = 1.0 Hz, 2H), 7.13 (tt, J = 7.0

Hz, J=1.0 Hz, 1H), 7.32 (t, J = 7.0Hz, 2H), 7.37 (t, J = 56.5, 1H). *C NMR (126 MHz,

CDCly): 6 =56.9, 119.0 (t, J = 274 Hz), 121.2, 124.6, 129.2, 145.7, 152.6. *°F NMR (470 MHz, CDCl5): § =

68.7 (d, J = 57 Hz). IR (neat): v = 2951, 1645, 1161, 1049, 694 cm . HRMS (El): m/z calcd. for
CoHgF,NOS ([M]"): 217.0373; Found: 217.0371.

SCF,H  Difluoromethyl N-phenyl-1-isopropoxy-1-thioimidate (33b). Yellow liquid. ‘*H NMR
©\N O/‘Pr (500 MHz, CDClI3): 6 =1.05 (d, J = 6.2 Hz, 6H), 5.19 (sept, J = 6.2 Hz, 1H), 6.86 (d, J

= 7.5 Hz, 1H), 7.01 (t, J = 57.0 Hz, 1H), 7.10 (t, J = 7.5 Hz, 2H). *C NMR (126 MHz,
CDCly): & = 20.8, 73.4, 119.4 (t, J = 273 Hz), 121.2, 124.3, 129.1, 146.2, 150.9. °F NMR (470 MHz,

CDCly): 8 =68.1 (d, J = 57.0 Hz). IR (neat): v_ = 2983, 1644, 1160, 1049, 885 cm .

SCFH
J_ i, liquid. 'H NMR (500 MHz, CDCl.): 8 = 1.40 (d, J = 6.2 Hz, 6H), 3.78 (s, 3H),

o 5.36 (sept, J = 6.2 Hz, 1H), 6.78 (d, J = 8.8 Hz, 2H), 6.85 (d, J = 8.8 Hz, 2H),
7.32 (t, J = 57.0 Hz, 1H). 3C NMR (126 MHz, CDCL,): & = 21.6, 55.4, 73.7, 114.4, 119.4 (t, J = 277 Hz),
122.2, 139.2, 151.4, 156.7. *°F NMR (470 MHz, CDCly): & = 66.6 (d, J = 57.0 Hz). IR (neat): v~ = 2983,
1639, 1504, 1033, 769 cm ™,

MeO : Difluoromethyl N-(p-methoxyphenyl)-1-isopropoxy-1-thioimidate (33c). Yellow
N

cl SCF Difluoromethyl N-(p-chlorophenyl)-1-isopropoxy-1-thioimidate (33d). Yellow

\©\ ZiP liquid. "H NMR (500 MHz, CDCl;):8 = 1.41 (d, J = 6.2 Hz, 6H), 5.35 (sept, J =
~Fr

N™ O 6.2 Hz, 1H), 6.78 (d, J = 8.7 Hz, 1H), 7.27 (d, J = 8.7 Hz, 2H), 7.31 (t, J = 57.0 Hz,

1H). ®C NMR (126 MHz, CDCls):5 = 21.5, 74.2, 119.2 (t, J = 274 Hz), 122.7, 129.3, 129.8, 144.6, 151.9..

1F NMR (470 MHz, CDCly):5 = 66.7 (d, J = 57.0 Hz). IR (neat): v_ = 2983, 1637, 1485, 1053, 820 cm .
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5

VINFu RFNEERT DAL, AEEL R T AHREEMR L mb TS, L
UG B~ 7 A a A F VA E AT D FIET \_ﬂifmﬂm&#oko*&_ATHE%
oIt 2AF AT I Fa I ARUNR IS HWLND D, FORAEITITEE LW RIRS
HENUERZ LN —oDORETH - T1-,

—FUBFRETIE, AEMIEE AN T I AR I AR BRESEAFEFBEB LT, =
DOFEIL, P - BRREE T 70 A DR Z IR E I E DD &V D R E o,
ZORBAEFIHA L TEERIZ, FAINALR=IMEEMD Y 7 VA v A FUALKISIZE Y $ AT,

Thbb, FH_RFATIRELB-EA(AFIAT I )T TH VLV AEETF, 2f5E/LED TFDA %
ERHSES &, 44 I NI AT AVFERDBIER G TE72(N29), £72. Zo#ETcF4 oL
RENVENBEFEE CTHDLIIE YT NA BT AT IR T D RISEREW & W ARG b7
FH NN VBT AT K L CHRBRO I ZR AT Z A, S HICENETH LR = NEg
F AT AT IVEEERE AR C X 72 (X 30),

Me2N NM62

(10 mol%)

=
3 N _R2 TFDA (2 eq) FHCS N e 29)
L ' BS
N A > SN

4
H Toluene, 80 °C, 10 min R N

R1
51%—quant
R' = Me, c-CgHy4, Ph o-quan
R2 = H, 4-Me, 4-Cl

MezN NM62

(10 mol%)
S ~ 1 R2 F,HCS A
)J\ s TFDA (2 eq) 2 | ——R2 (30)
R'0O” "N R1IOTINT NF
H Toluene, 50 °C, 10 min
93%—quant
R' = Me, Pr

R? = H, 4-OMe, 4-Cl
SV INARATFNTAA I RREAT NVHEERSH VA= I RIRT A= AT VFERIIINET

— AR BRI 22 < KGR TR ARIZTERO TOBI & 72D, AOFZET, AL o7
AN EEOEMEEZ REIERLIE DO THH D,
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