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# &.- Angiotensin |, Angiotensin Il, sodium phosphate dibasic, trifluoroacetic acid (TFA), a-cyano-4-
hydroxycinnamic acid (CHCA), 95% bis(2-ethylhexyl) phosphate (DEHP), phosphoric acid, acetonitrile (LC
grade)

® 41 : Polyvinylidene difluoride (PVDF) membranes (3¢ /= 0.22 um, % & 200 pum)

% % . Bruker Microflex time-of-flight (TOF) mass spectrometer
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2. 4z % -k & vt Millipore (Billerica, MA, USA) » 4] % © Synergy °

3. &4 A R F % : Branson (Danbury, CT, USA) - 3|55 : 5510-DTH -

4. Pakk &3+ Mettler Toledo (Zurich, Switzerland) - 3] %L © F20 -

5. #g® * I @ Mettler Toledo (Zurich, Switzerland) » %] %L : XS105DU -
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1. [CEH (BER2ELEERSE) 1#8
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4. S0mL HKERBE 118
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6. EFR¥ (UE/Z/NEHFESOAN) 18
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1. #HteEREF - EUARET L - HERIR -

2. WEZELEEM - WackkZ -
3. IRECEMEF MK - RENEL AR -
4. HQ 17.55g &8N - 2B RZEKF - #FZLL 100mL EARECH 3.0M BISR1E

MACARR -




5. Bl\—3z 50mL £l - AR —SBRECA Z KA R 50mL -

6. 1% 100mL EMMAZBEKERRE - 275 1.5M SUEMRKAR -

7. ERIEA AL 0.75M ~ 0.375M K 0.1875M Z & (EIRKAR -

8. B/DEF 0.1875M SEIAKARZLEEMPIE N - REE W - BRHARAKRES

BREl - EERICERNE=R

\

9. UL R 9 HAKFHRE/NIIKAE - WicixZ -

- — dy

10. MFFRSEUE - Skdid - m - ¥ 5

RS HHw

et R er </ WIS S RANGE S A RV S
JERE: 255 C NaCl: 17549 ¢
1= 25 8K e

JKEYBEE: 09186 glem’

1 2 3 FH(g)
FEEIHE Wd(2) 15.803 15.808 15.806 15.806
JK+EEEIRE Woe) | 39.520 39.521 39.523 39.521

JKHYEE We-We = 39.521-15.806=23.715
w
EEE R AS R (mD)= ///(:23.715/0.9186:25.816

d «
2.0 NaCl IR E W(e)

5 R E
BIfR(Q) 1 2 3 FH () W-We ()
0.1875M 30.643 39.642 39.641 39.642 0.121
0.375M 39.985 39.981 39.980 39.982 0.461
0.75M 40.299 40.292 40.298 40.296 0.775
1.5M 40.970 40.969 40.972 40.970 1.449
3M 42.406 42.400 42.400 42.402 2.381




3 B

C (M) d m Vm ¢
0.1875M 0.923303 0.205515 0453337 36.41627
0.375M 0.936474 0.410036 0.64034 11.79051
0.75M 0.948637 0.828913 0.910447 20.05532
1.5M 0.974744 1.690961 1.30037 22.89459
3M 1.030214 3.509331 1.873321 23.13354
AR
W d=m
L R 1 — 1
Ei%ﬁ/ﬁx m—(%)_zjﬁﬁf (%)_%
SRR O = (M- T X s 0)=r(58.45- 222 x ot
o AP —
AFIF O R RV, BT
C (M) v, v,
0.1875M 20.11217 23.66955
0.375M 20.32564 23.02915
0.75M 20.63396 22.10417
1.5M 21.07906 20.76888
3M 21.73308 18.80681

S5 SRR = (O x 22
W B AV, = 0" V- =

V2=V + (W + 18)=25.816+(23.715+18)=19.595
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2 125 FLAAELFPH 0.10~0.12 R ch A B L5 o Xk %
R L 4er 25 FH FEHRk 0 B 2 GF i Ecd T A -
I A ZEEEAREC LR IBETVREF L
3 FP ek BF WE P HCLB R en2l &R » W HCLi3 R f TG R &P
Bikd ¢ TIPS (RTEP) S0 BEFLEPBRIAUAR

3B HCL A R tEf* £ -

4 EAARIIZI FIEREHPHEFDLFE

1. 502 FEB25F 2 4K

2 1125 F A ALK 0.11~0.16 w A R S 0 Fedr R R E

=k

C Ao 25 F A FAROK 2 0F 0T AR dp o A o
I P RRGEHRFCEF AT R R 2RIV RAF L
3 HPfrlef wE N HCLARYAE » L HCL B R iF TEH RGN & P

T
AFRBRIRI L REFTEMBRDURZFE HCLB R WA

4 EHEHBLL3 FEEHESSTE -

REREEEN®

HCI & 2_
R ATE P Bp B LR b
NaxCOz e | % — Zif T* & 0.12
TE (n) yo=par g 0.12
¥ S| g 0 FotsF e 276
HCl(aq) An o s i j‘i,'?' -;|J & 0 rg IJ }i 24 4
- X % .
@ 7% £ (mL) F
o E | g3ty § 244




¥ 24.4
HCl@mg T3k R ([M]) 0.0875
Na2CO3 A + £ 105.99

. gEap@mgt L aosrs g

DU b A

E 45T P ST R
P - N TR 1 3.5% 0.1
g g () 2 5LFy, 0.1
1 5L5g A - 0 FEISTF 8.8
HCl(ag) 2 BhAY TEAAE| o |EEHUAE| o3
g*E (V) 1 355 8.8
SR
2 BHY 9.8
BiREEd B FoEE | UF s i %P
B4R BAT T & 4 ch 1 BLHY 130.617
#+ 2 (Mw) 2 5hY 117.288
EHpBEL LT TE (MW.) 123.953
EHBEL L PEALSFE (MW.) 105.99
FA(F A 17%
. EaRagit 23 00" A8 S 357 H
&I P i
KRS R 1 5LFg 0.1
£ () 2 BHY 0.1
1 5L7% iF R 0 FEsig| 198
HCl(ag) 2 5L LEUR| o |TLEUR| 198
2 (V) 1 35 19.8
Ayt g
2 BHY 19.8
BiRpEd | FE | A #
e 1 53 116.104
s+ 2 (M) 2 B, 116.104
EHp@mgt s nTas 3 (MW.) 116.104
FHhBE LIRS FE (MW.) 105.99
FA(F ) 9.5%
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Heat - Capacity Ratio For Gas
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BLEBR/EFIH Adiabatic Expansion Method (R FWIZRIZ)ZE SRIGSRAZAVENEEL(Y) -
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Hifr AR
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BB (REIFET)
TF

FEEE CO~ N,

FiREZ R
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A) Generation of Ni’ species

Y\él/ﬁ/
2 DIBAL-H H

ﬁ L Nln\ N L,Ni°
Diisobutylaluminum hydride

2 DIBAL-X H, DIBAL-H

B) Generation of activated Mg metal for the in-situ formation of Grignard reagent
Mg
Ar—Br ——————> Br—Mg-Ar
cat. DIBAL-H

C) A comparative homocoupling reaction
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Ar—B cat. L,Ni° 1|3r L,Ni—Ar LN!r A Ar—A
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Ni(OAc), 5 mol%
PPh; 20 mol%
LY 4+ A - S ﬂ
O Mg (2.2 equiv) HO™ 4,
(2.0 equiv) DIBAL 10 mol%
" 13a-j THF, RT, 16 h

14a-j

An oven-dried Schlenk tube containing a stirring bar was charged with Ni(OAc)2 (13 mg, 5 mol%), PPh3
(75 mg, 20 mol%) and magnesium turnings (76 mg, 2.2 equiv). The vessel was evacuated and backfilled with
nitrogen three times. Anhydrous THF (2 mL) was added and the mixture was kept stirring for 2 min. Then a
1.0 M solution of diisobutylaluminum hydride (143 pL, 10 mol%) in hexane was added dropwise. The resulting
dark solution was stirred for 5 min, followed by addition of neat 2,3-dihydrofuran 12 (100 mg, 1.0 equiv). Then
the corresponding aryl bromide 13 (2.0 equiv) was added dropwise to the tube along with THF (3 mL) via
syringe. The mixture was stirred at room temperature for 16 h and then quenched with a solution of aqueous
saturated NH4Cl and diluted with diethyl ether (2 mL). The separated organic layer was dried over anhydrous
NazSO0q, filtered and concentrated under reduced pressure. The Z/E ratio of the crude products was determined
by 'H NMR analysis. The crude material was purified by column chromatography on silica gel (eluting with
hexanes/ethyl acetate).

RS HHw

Ni cat. 5 mol% Ni(OAc), 5 mol%
Ligand 1% PPh; 20 mol%
! \5 + < > Br 1gaqu mol% 74 ( \5 + ArBr 5 mol o o ﬂ
(0] 2 O Mg (2.2 equiv) HO™ 4.
cat. DIBAL (2.0 equiv)  DIBAL 10 mol%
THE, 65°C Ho THERT, 16h
12 13a 16h 14a 12 13a-j & 14a-
try bstrat duct ZE®  Yield (%
Entry*  Nicatalyst Ligand (x mol%) ZE Yield® (%) entry substrate produc el (%)
7 .
1 NiClz(dppe) none 92:8 58 1 Br ( ) 8315 7
13a HO L4a
2 NiCL(PPhs): none 84:16 70
2 ) 4 91:9 61
3 NiCL(PCys): none 71:29 56 13h Ho 14b
4 NiClx(dppp) none 88:12 61 3 ,;,.Q Y 93:7 66
13¢ HO 14
5 NiClz(dppf) none 86:14 59
A 4 = b / )i 95:5 53
6 Ni(acac): none 67:33 49 g O o 14:10
7 Ni(OAc): (O)PPh; (10 mol%) 36:64 67 oMe
5 n.-—@—um 4 96:4 77
14e
8 Ni(OAc): PPh; (20 mol%) 83:17 75 13e 1o
MeO
MeO
9 Ni(OAc): dppe (5 mol%) 78:22 78 6 . _@ 7 93:7 68
131 HO 14r
10 Ni1(OAc): dppp (5 mol%) 62:38 71
7 e < > ‘2:(,) 4 (2:.,) §7:13 85
11 Ni(OAc): dppf (5 mol%) 76:24 69 13 o g
/
12 Ni(OAc): XantPhos (5 mol%) 71:29 68 / 7 N )
8 ]h—@—)\ 973 60
14h
M 12 (1.0 equiv), 13a (2.0 equiv), Mg (3.0 equiv), DIBAL (10 mol%). ®Z/E ratios 13h Ho
determined by 'H NMR analysis of the crude products. “Yields for isolated products.
¥
9 r—@—F ¢ 85:15 56
I S REREE RN - i HO i
vz CN
10 BrG('N nd nr
13 HO 14j
FReaction was carried out at 65°C. *Z/E ratios determined by 'H NMR analysis of the
crude products. “Yields for isolated products.
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Stereospecific Synthesis of Allylsilanes via Nickel-Catalyzed Kumada-Corriu

Cross—Coupling of Alkenyl Ethers
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Fldverz d Plen®T4f 1 B
4 &~ FP~1 2 enol ether ~ Grignard #& ~ tube ~ 7 I 75 #73 &] ~ 4o £

# e

XOMe - Ni catalyst ( 10 mol%) NN
i
+  Si__MgCl - [::j/”\v/x\l\
Solvent ( 0.2 N),70°C, 16hrs
AFEF BER R IRAER RiFH P A4 BRI 8

X ~OMe | Ni(OACc), ( xx mol%) AN .
Solvent (0.2 N),Temp.,16 hrs
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X~OMe | Ni catalyst ( 10 mol%) N _
+ Si_ _MqgCl . ©/\/\SI
TN
Solvent ( 0.2 N),70°C, 16hrs

Entry Ni catalyst Ligand (x mol%) E/Z Yield (%) Note
. 2 eq.
99

1 NiCl,(PCy3), None 94/6 <99 (nmr) TMSCH,MgCl

. 2 eq.

85

2 NiCl,(dppe) None 75/25 (nmr) TMSCH,MgCl
3 Ni(OAc), UL S0 93/7 <99 (nmr) 2.9

(10 mol%) TMSCH,MgCl




X OMe | Ni(OAc), ( xx mol%)
N
©/\rr + S MgCl >
Solvent (0.2 N),Temp.,16 hrs

Entry Ni catalyst Ligand (xmol%) T (°C) E/Z Yield (%) Note
6 (Tci)(gqi?;i) (1T(1)VI 532) 70 8119 98(nmr) TM;'CSHT\;[gCl
7 (I\.i,l(n?g?z) (Tsl\ano?}S 70 7228 92(iso) TMSl(.ZSHi?\./IgCI
8 (;.is(gqicll/i) (zT.Is\./[n]i]glf/:) 70 6436 70(is0) TMslésHicll\ﬁgc1
e (T{i)((r?qi&) (1T(1)VI n]fcfl)‘i:) 100 86/14 86(nmr) TMSI(.JSHi?\./IgCl
0 Gmo  gomany 120 S deem it

Ni catalyst (5 mol%)

> GF
Solvent ( 0.2 N),100°C.,16 hrs

N X ~OMe \|. N S Si/
GF=— + _Si___MgCl . >
= 7
My
e o Si e
O oy @ O
OMe MeO
OMe

72/28, 77% 94/6, 75% 90/10, 57% 75/25, 84%
MeO e
~sil P ~si ~sil SIS
~ | <o | ™ meo
I OMe
64/26, 79% 80/20, 86% 79/21, 80% 81/19, 73%




F R

PR HACE SRR ERE

?u\
NN
i
A
i~
T
IR
(m
-
;;\i
=~
]
1)

&
T
N
|
bt
B
I~
17,
7
~
i
\\ o
D




GENEEA-EREGLEEE

F4 ] 3% 410832040 A %5
#4 E
BAER 69 2 R R
R R B Y
AR R AAF R P BRI R R =K P B
B
1. 50 =54t 2 18 9. HE1 X
2.5 2HEH 10. HHE1 86
3. 50 2 -FIRBEHA 1 18 11, JE4K
4. WHH L1 12. A%
5. #]4 13. XA
6. kIR 14, FHX UV &
7. TLC R 15. KRAMMAEE
8. 100 = k4t 1 18
AR R B R K

BAAMERERE P EHET ALY, —A e B 6932 R H A NaBH, 32 LiAlH, AT
BRAEEG, FTAFEEAERE R AR —ABG A —HEE, MAHEER ) AIEIE, IR T
ST AS B A BR R R OREE SN, AL ST A AR B AT A 4 R B

1% ) NaBH4 %3 R 305, —ALARAE B OB s, 122848 B LiAIH4 % R3teF, Al

\

5 ﬁ%}ﬂ Clﬁ!’]i?j M:v\”m'l




HEERRA, IR EN —BEEREAHEINTE P, BELERSA NRRAL
BR T AT 8] 69 40 B2 A & LA a5 RS o0, PP VLR B IS A4 AR GG BR P 4T 3 69 — 48 B8 2
SR AR TEEY .

% VA NaBH, 4 :Z )2 %), ¥ 4% Benzophenone & R & 1~ B K 7e M 09 — 48 8%

50 3 BR

1. X255 2 EHER 10 = TEH A,

2. #FEL 0.5 %% Benzophenone A 32 [ F Bk 1] 49 CEEAe N 50 = B JR 2R, B N\ #
& AL Bl RS 5 AR

3. VAAFMEAREL 0.26 A& fLsn, FAFHAN[FER 2]kt , AL EA50C % 60 C
MRS P B 30 442

4. YA 100 £FHRARE I 20 27 A MK EANKKBEF, ALTHE 1014/,

5. A—#, 158 KKEMN0.5 KA 0.5 ZFHCEBRTIGHK, AAZH[FEE 3R
bk, BRELAN)RE, KE—FHHS 27 RITERI.

6. A5 ZHETIA 1 2H LB UERALR R, TUARETAR2 S B E B IRK
NERAEN, Bk E F 48,

7. BREBRIR, EREGEEANL@ T E[STHSIBRA[TR A BRETELD
B, 3 OVEINERB R E R T REE A

8. ZRBEAZAR, B 15 08K, THAEITCRINERE

-
5
2

9. M —IRIBIKEAKLFEIBZEAFETHA,
10. A [F Bk 8] 69 R A BBINE R 20 ZF KA KEG 100 AL, FHAEKKE

TR, LERBTR, HRAEABTR; L, SKRKERERK, AAMLE




BACE A, TR B LT EN T,
M. URVBCBROISEMBFHE 10689 mE, BoNECIKRETLEBENEZ, b
FABRALE Y, HEEBLELANELE.

12. AlZ EW oo,

K me: REta
THA B FAR B bk
AL W Z R ¥ B M S A4
I (g) 0.50 0.26
1% (g/mol) 182. 217 37.83
FZH ¥ (mol) 0. 0027 0. 0069
P 4& AT FAR B bk
I35 T (g) 23. 62
SR I I PR E M — R F B L (g) 24.99
HE N KT B K (g) 1.37
B4k o FAR B bk
P 4& o ETHE 0.5
v AL B & (mL) LR TR 1.0
& ah A PRI AR
S I35 K (g) 23. 63
SR I PR E M — R F B L (g) 24. 21




E 4 Z R T B 7 (g) 0. 58
—RXVEEE(BSF) 116%
s EL (C) i fh 69° C
B ERAE 1.45758'C 2.53753.5°C 3.56756.5°C
X )

1. BEESLAIT 2 KB EEAE, F—KRMBEBERA5C, YA 48 CELETLEE
%, 1R EEEBA R TPERNG, MANE R TPEEM EZE: 69°C). HLIMKT

B ook, BRI BERE Y, ERIFE B % 53 C AL, 53.5 C 2%,

s 1WA AH R R A £ IR VAT T A HR A B A R T ERAY R

2. BFRELAGFINNERLENMNOMRIEZNERRAREEMEETAIE, BKEARAF LK
o, ABRAFNTEL NI TR EME, ERIFFEMENEREZ M IERBE

BEAPE, BB OBEMBETRTAKRS, LiiEEER®,

B %

SR EERAE A 69 NaBHA fR 2 5 AR, B sL-2A48 B B AR o 4F, R 2B 3] R

a

B, BERATRRFAEMERENE, AL METRIERM KRR Y, MR BREYRK
F4to 2HERE, BINEM R EZSTHEARK LR YR E, BT RGEMEAAL
RZGLERME B, FHEERFRIZH TN, A THEP @ H AR

2z
7% o




¢ ERUHFLEPEVE

& z g5 410832020 pEae AL 34y

P

Stereospecific Synthesis of Allylsilanes via Nickel-Catalyzed Kumada-Corriu

Cross—Coupling of Alkenyl Ethers
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XwOMe - Ni catalyst ( 10 mol%) A .
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Solvent ( 0.2 N),70°C, 16hrs
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MY - |
Solvent (0.2 N),Temp.,16 hrs
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Ni catalyst ( 10 mol%)

X OMe - |
©/\F + _Si_MgCl

Solvent ( 0.2 N),70°C, 16hrs

™ .~
- 7

Entry Ni catalyst Ligand (x mol%) E/Z Yield (%) Note

1 NiCl,(dppp) None 72/28 <99 (nmr) 289
21APPP TMSCH,MgCl

2 NiCl,(dppf) None 82/18  4i(nmr) 259
219PP TMSCH,MgCl

. TMEDA 2 eq.

99

3 Ni(OAc), (10 mol%) 93/7 <99(nmn) T\ 1scH, Mgcl




X ~OMe | Ni(OAC), ( xx mol%) ™ .~
Solvent ( 0.2 N),Temp.,16 hrs

Entry Ni catalyst Ligand (x mol%) T (°C) E/Z Yield (%) Note
4 (?Ci)(?nﬁtl:‘)%i) (1T(1)\/I n]fg‘i) 70 8UI9 - 98(nmr) TMSISPE?\;[gCI
> (Igi (rg?l%) (I;,MmEorl)f; 70 7228 92(iso) TMSLCSPE?\'/IgCI
6 (zNg Cr)nAc;li) (zTﬁ?ﬁ/Z) 70 64536 T0(iso) TMSICSPE?\ﬁgCI
/ (?{i)(?nﬁ% (1T(1)\/I n%ﬁ) 100 86/14  86(nmr) TMSICSPE?\ﬁgCI
S ot omobp 120 S dsmm it

N XOMe \|_ Ni catalyst (5 mol%) XN X si”
GF=— + _Si___MgCl > GF— >
Z Solvent ( 0.2 N),100°C.,16 hrs =
e
N ~a:i Si_ o
OF oUF @F o
OMe MeO
OMe

72/28, 77% 94/6, 75% 90/10, 57% 75/25, 84%
MeO \Si/
~sil <O ~si OO ~sil i~
~ ' A | | ™ meo
I OMe

64/26, 79% 80/20, 86% 79/21, 80% 81/19, 73%
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