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=4 (POS) o aE] ddel oF Bl/wE AR oF FHe oste /e FHF 9
A

OE = fu
dh= Eel o= St (P0S) o Alx;
® it o] FEeE MRS B & Abgehs, clEd B/Es ofqEd 2XI(E)E =
shut ool EeleErbw A=At -A- (POS) 9, E thE olddl Bl/EE opMEdl X §eEe] st
!

® -xsl;
® 2ol Hra);

® (C YW/mE (N Azs AZY;

® Mt YA wE Aol YANG L A Ei

® 7] A oliHEE g, EdsdxH=s v, dF Sof 4B §39, HF W

o Zmi Ah=ul Fulel A% L A, AHEel Solgel Wold, Jelu Fu B4, AUy (3 5 A%
o AFe 2 S8), AR Boly (e L%, A BaEAG AR), F5d Ay A5E 2u 5
3 we AuE M 4 o] o}

ol AHEe EF 53] H
&8t
3l7] AAldlE 2 e wE i 9 iz e 1A JtENS 259 BE ZFE 9 /e ey FddE
3] stogx o Z o § I dME Aot}
Al A Cﬂ
dutk Al
oo mE T EFA, B SmEN d3&s AH AMgFgozHN, 2SS Aol FAEA nixl F
AAox HEd F drt e ME F7] FolA AAHE
S
X +RIOM

AgEE @7 2 Smes ted Fgod o 24 std NIC R tert-%€) o F4L AP}

=4
o|myE oEE Wi olxX2wg 3 Su) U Bk wE KOH 39 A8 AEde] A=ug FEa
e o 4ot FAMeR, 899 MR (PAA 2 B ANERL w59 =i 2 okmgel
389 490 FEHE NR 3 S5
Heale G4 AFT ¢ A A 59 alold
-2 708 A AR Abolel FASHE Ba g G Bal (MR 29E)
-4 3 frEe) vl sgeks 130 ppm o9l AB e E4 (CNIR 2HE)
Weh Eouwel we we, BAdont 4 Bgdolold wE 4 g, e =M ¥4+

_A_ z‘sl:/\g
AAd] Al: o]AZ 2 WA tBulK o o3t EUARZle| 23l NHC-tBu o A

210 mg <] tBuOK (1.87 mmol) & AH#Zslal, wHlslHA °F 4 m o o] AZZFE F 500 mg o o|H|tEF ¢
(1.87 mmol) o] Moz shtd F7] FolA 2zldie}. e E O oto] ofzghe]l o] AT ==
9 Lol ¢k 1 h ok wuk & s =1

e},
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471 &Ho] NMR (A R gha) ~FE- o] o] AA|E]o] 3l

Ao A2: o] AT 2R A KOH o o3 @FAA 3] o3t NHC-tBu 9 &4

93 mg 2] KOH 22 (1.66 mmol) & A3, 2 ml & O|AZZHEo L3171, E WL &S st &
A3 gaA T}, a3 2 9 o]AZadge] K% 450 mg o oJHUEF 9 (1.66 mmol) &
Ehdaeia= e 2 & ko] ofzte] wido] FAEL), F9 =oM< 1h T At ¥ EFES &
A4 frE] A7) AdelA qeta, ofgk 2AE gdlo] FEHT
T
2 It vir N ) V) s o
W W e e e
AHEZ 1:'H 9 °C NMR (NHC-tBu 2| g4, &7|: tBuOK, &0f: iPrOH)
'H NMR Pc NMR (jmod)
1.15 (ViPrOH) 25.3 (iPrOH)
1.21 (tBuOH) 30.0 (N~-C-(CHsz)3)
1.47 (s, 18H, N-C-CH3)3) 31.2 (tBuOH)
3.95 (iPrOH) 60.6 (N-C-(CHs3)3)
4.81 (iPrOH) ] 63.2 (1PrOH)
7.15 (CeDg) 68.4 (tBuOH)
7.54 (s, 2H, N-CH=CH-N) |121.4 (N-CH=CH-N)
L 132.8 (3I24IC)
AA e A3: FH2Hl NHC-Cy2 (Cy = A E23A) o Jee gde Ax:
Cy C
Mo
\ © EtOH
| > BFs + tBUOK —— » > + KBF4 + tBuOH
N
\
Cy Cv
MM = 320.18 14 g, MM = 232.36
4 g, 12.5 mmol 12.5 mmol th:661g
0 C 2 YA 4 g o NN -HAZZA Mo tEF HEHZFLERYOE (12.5 mmol) ¥ 1.4 g 9] ZF
tert-SF-EA= (12.5 mmol) & 3= 50 ml Fvte S84~ F9 20 ml 9 Oﬂ%%% A7}, 10 &
T EdY EFES 20 C 011*1 1 ~ 2 AZF FoF wkgit}, 1% 1A (KBF) & dFsid =, 6 m g
et e, U, ofzE A B wFHte] o]E9 43.87 FH% 2 2l S-S F53le, 1
H2 Fu) £ A2 ALEF o & F9 2% (20 T) oA A&st= Flo] vigrzsiy, 7t=
Wl 27k 274 stollA AAstd 4 Q). B34 71AE 2eskH &

-B- HFLA]
BL stol= 22l Su): Wa-shau

Bl "wig-7h=wl" of g
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R
ot + o — || s t
O\ "p t\ S/O [N> [N> " S./O
Si N } X 1
AX /TN s Y 7N
Karstedt 2= MW = 613.84 (R = Cy)

10.25 2% 9| Pt
Karstedt ®53 10.25 %% <] Pt MV = 613.84 (R = Cy)

AAd Blll: fAZzdAontdEs HEDZIZoZ RO EZREHS 4 (2002 & 7 € 4 Y9 WO
02/98888) — AE 1

T 2284 71A sk w7, F4 THF, uiF ZE 95 FJAAE EFQA, 2 39 A9 Q3
AL 3 (13% w/w), &2 BEola (87%), %ﬂ% AGES dutdo g & st (Pt A4 = 30.4
ek, o] EZHe 31.8 =% ).

AAle] Bl12: 2o wE THF-3 A€ wjdoAe & (FH==1) - AS 2

10.25 % o] WMF (5.25 mmol) S F33E= 10 ¢ 9 Karsted M+ 2 10 m¢ ¢ THF & 50 m¢ 1-% S<Lupet
Zekxe ¥l FEE g, A3 oA 7]&%E NHC-Cy2 7F=Wle] &9 3.06 g (5 78 mmol) & nuk3}
HAl H sk 20 C oA 2 AIZE &, &S FUA7|IL A L’Xﬂ% 20 m¢ o] o|AEZFE| FFAT

2 NS 3 A4
3, dgds Aqrsta, TAE AF sholl AERAIZITE: 2.8 g o] FE5HET, 5 87.5% .

Aap: ZFEFFE S (Karsted) #sol 72l §4e] H7b 10 & F<k a
: &5 e A DAE o3k AL, 5 ome 91 Y
2 7o, AE st AXAT: 2.75 g o] FEET, F 86% T8

o r&
oo o

L BA% A4 ° 5% AYE, U% awsty 37,

S8 =3
AA) BIl4: BLI2 Sk FLT W (F AH8), 7424 842 19 Ao vl Azslo] dPgzd Qo 20 C

2.8 g°l 5%, & & 87.5%.

— HA =R &S &, T N g &5 ALE, ALst (robust) TEe 3.

AA e Bl15: 7FE4l = NHC-tBu2 o ojsle #MIF-7l=ule] Ax:

AAld B112 oAt U3 dxF, NHC-tBu2 7F=wle] 37.8 % oehL &9 (5.78 mmol & ZH<$ 2.76 g).
2.6 g o WA WA wA7t F5EH, S 88% &, 94 B4 34.56% Pt (o] 2%k 34.73%).

AAle Bi12: Fufjd dig AlH

ATEE e 1,1,1,2,3,3,3-JEMH ET A Sk o ¢k 1-Sdle] F-&u sto]== Y sto|t):

O\S‘i/ ~ I,/o\ |,/o\

\S]/O\ ] + /\Cus - . S Si S:i

I—<_0——-
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10 g o =l (89.1 mmol, 1.2 eq.) & 50 m¢ 3-% Fupeh ZehaTel] Wit T ZEaaE vt
dste] =% 85 C 2 A3, FA7] FX17] (syringe driver) & AR&3le] 1 A7 30 &l 24 A4

F wg-glEde] 2.7% £ 27 (1.1 X 10 mol%/Sel) 2 Hrlelm, slo|=mA=
2AZAle] AdWS Jla BEAW oz X7be] 52| wel RUE"s), slol =2 Ao AEhgo
A7t 8l7] Fell AAIF ] Q)

oo
2
Ir

Pt-JtEH 20% MY = 50% A& = 100% &8 & Al 2z
SiH &gts SiH dgts SiH &&tg 1h30&%
ME 1 11.0 76.0 90.0 99.7%
ME 2 8.3 70.0% 91.0 99.5
ME 3 10.0 75.0% 92.0 99.7%
ME 1 16.7% 78.0% 91.0% 99.8%

27 BRNE BRE Fup7t dAHoR FEsitha FEE

o

A A« B13:

NHC-T] (tert-53¢€) 7}2w (NHC-tBu2, Al B115 oA AzxH) ¢ fAox SHAAS

o
N
N
ro

a) ¥, THF oA, 59 7] 971 3ol
-3h % 0% &3,

- 20 h 3: 20 ¥4,

- 48 h 5 25% #3f,

-7 9 % 100% &3l

b) & w MeOH, EtOH & iPrOH 3 €9 (40 %) oA:

|
-
o
o
ME

A e
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