HOKKAIDO UNIVERSITY

Title BRROVRILAYENRATIEREN : RE-KFEH/EENRIE (£& L Ttetracoordinate
organoborane FA\L 3 X t)
Author (s) #4AK, Z=; Suzuki, Akira
Citation BB RBETERMERRS, 91, 43-51
Issue Date 1978-12-23
Doc URL https://hdl. handle.net/2115/41535
Type departmental bulletin paper
File Information 91 43-52. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




b KF LE M e S Bulletin of the Faculty of Engineering,
915 (BIE3HE) Hokkaido University, No. 91(1978)

AR Y RALEW AT 5 EEAK

—REFE-RIBHEEERIG (FELLT
tetracoordinate organoborane % fH\~ 5 KI5
& K =
(BBFN534E 7 A 8 HEE)

New Organic Synthesis Using Organoboranes

—Carbon-Carbon Bond Formation Reactions, Mainly
Using Tetracoordinate Organoboranes—

Akira SUZUKI
(Received July 8,1978)

Abstract

Recent progress of new carbon-carbon bond formation reactions using tetracoor-
dinate organoboranes including R;B-C=CR', R,B-CH=CHR’, R,B-CHXR/, and [R,BMe]

Cu* are discussed.
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2. 1—alkynylborate, R,B—C=CR %#H#RB+ 5 Kic

FEEZ 115 RsB & lithium acetylide 2258 57 5 borate gifhic = v B RINE €5 &, &
BEWINE T %5 N acetylene B L5 = LR B LA (G5 Y, — &I acetylene
oAk & LTt metal acetylide iz alkyl halide % sulfate % G S # % HEHSHG-Hh b
B, T OBEVTIL Sy BUSIC L b PIES acetylene 238 S i 5 & BEICBER GBS - 57
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R R R!

RBC=CR' + [, — RiB— Coe C—R o C=¢ 28 pocpi (g
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L, ate 5= T R:B o R 5 —#f, —#kouvtniFHTce 0T aryl ZETH->THIE
BEMC IG5, —H 2 O 5 TR acetylene % 8 % - %12 {1 monolithium acetylide @
ethylene diamine &4 A2 0E B ALY, 2 7ROV I CH;SOCI A VA Z & T
%9 F7-Z o borate #:#& B\ T # 4 = ¢ pheromone T# % bombykol (I1) & &5 L /=08
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BUHREERD B RErBEIR W5, EOFHE TTN OOV TRNAZ LIXTELVD
CUTRETRE L o2 i+, Me.SO,, MeOTs, Et;OBF,, CH,=CHCH,Br, PhCH,
Br (LA kit 12), BrCH,COCH,, BrCH,COPh, BrCH,CO,Et (LI Fxr#k 13), BrCH.C=CH,
ICH,CN (LA 37k 14), RMXCE#R 15), % H50R - 0o KS%w FIE L 4% 11 propylure
(VDDERIZHZI LT3 (R 12),
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3. 1—alkenylborate, R:B—CH=CHR #fEB T 5 Kt

> oFED borate (1EIEEOR 4 12 L b ReB & vinyl metal (b &4t O RIS TEE WS B2 &
NTE AN, F Dbz acetylene % dialkylborane, R,BH -¢ hydroboration L T8 5 h %
R,BCH=CHR 2:55< 52 b b TE 5, ZhbO/LAME By 5 HRAR T Zweifel £z I
TS THREI R K1Y, (X157,
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R H R /+\7 H R | H R R
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ZESS I OMO{LEWIca vELYRIG S5 L IR I < isopropenylation #1735 = & 3¢
EHZEHFRELLEK 1O, T bORIGEEMLEDOERCLIEATAZ LN TE
%, —{f & L T prostaglandins &~ 7z Corey &2 o5 v R 17 R T,

3Oy, — (OB =2 (O~ == (O

CH;4 ~CH, ?THP -CHs
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CH,
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Zweifel %9 3 (Z,E) —diene o &k GL18) %, #/BREE™ 11 (EE) —diene Ho &
(5£19) »8EL T35, triene DERCFIB LA LB 5,
F sy 4 2—lithiofuran & RsB 22 558 5 1 % borate 540 Kt € furan B2 L 7o &
sz s L x2@E G 20% L, Lo RiGie X b 2—lithio—6—bromopyridine
I B R RY 5—alkyl—2(2), 4(E) —Pentadienenitrile ® &R E® a&EE I hic (2D,
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4. alkylborate, R;B—CHXR #FB ¥ » Kt

2RIVITEAVERTFEEEL T 5HBED C LG B SEEA % L D borate DK
Iz~ 7o 2 ReB—CHXR B (b &M 0 B& 101158 3 D RIGHERIC L 7255 » TRIGAHE

1375, Hl2 X BrCH.CO.Et D& 1138 5 alkylation 22 = %5 (K 22)¥,

R R
base R:B = | ™~ [
BrCH.CO.Et —— CHCO Et—> R.,B— (IZHCO 2Et— R,B—CHCOEt — RCH.CO.Et @9
S
Br Br

DX A TORIGDFMTONTEIINIR 27T ¥SRL Tl LT, C 2 TBanimEL
RGO 5 b azido k&% & DRI 23)® & F Tk <, AU azide T4 « —azidostyrene o
BEICIE R 5 SR Ty (207,
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5. cuprous methyltrialkylborate, (R:BMe) Cu* #F|B ¥ 5 Ko

2, 3 35 L 04 T~ & borate D ST ReB ® R 0Lz h b A—45FHROBMKF
LR Z » oD L, B4 35E (R:BMe) Cut 2 v FRIEGMFIE T2 2 L A HHETH
B EHEBOENMILIEDTED L O0FBAT 5, ARTIHAEM Lich, EEHZILE RB 2
a,f—unsaturated carbonyl (L& BHIT 14— MREAER T LHMERY Y5 2, “hx
MAD T 5 LIFRRTHRHIGT 2 8MH A R = LA E BT D ENTEDL L L2 RED
L (L 25), LasL = oGix acrylonitrile 0 ethyl acrylate 2y GB35 2 X CE 7eh o
7o

CH;

R.B + CH,=CH—C—CH, — RCH,—~CH=C~ 29 RCH,CH,—-C—CH, 9

I BR. I

0 0
Fhizst L (R:BMe) Lit & CuX @ metathesis t#E 5412 [(R:BMe) Cu* o R i1 a 8w =
So{bE L RIRL, RIST 5 8F10 nitrile 2 ester 24T 5 & & Ao - 7230 F o 1—acyl
—2—vinylcyclopropane & $ B ICKHL, y,0d—unsaturated ketone # —BYFERIECIE & <
H2%5, TORIGEECOWCTRELHALITRVY, HED L ZABFBEL & /5 KIGE
BARTETTELDEELZ TS (K 26),

O\\C—Rl O~

[RsBMelCu(I) + — [RsBMe]Cu(Il) + /.\/\/K R —

0- 0
R:BMe + Cu(l) + R\\V/Q\&/f\\47k\RIJ§3£l R\\//§§v/”\\/)L\R' 26)

¥ 7 benzylic bromide & @ coupling iz & - T alkylbenzene ® & (R 27% L LTHWS
h, X iz aroyl chloride & o coupling iz & » T alkyl aryl ketone & FiE (3£ 28)% & LT
LEHCTH D,

(R;BMe]) Cu* +PhCH,Br —>PhCH,R Q@D
{R;BMe) Cu* +PhCOC1 —PhCOR @8

allyl halide ® 2—propynyl halide & © K& X » 1—alkene(3X 29)% =2 1,2—alkadiene (5%,
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300% & RIFIRERTH L Z L TE D,
(R:BMe) Cu* +CH,=CHCH.X —RCH,CH=CH, 29
(RsBMe) Cu* +CH=CCH,X —RCH=C=CH, €)

SLCBETAEEEE L CROMEEFS I LHRTE 5, T /b HR:BMeICu’ & -
bromoacrylates & KL & % L E& U ARERFE TG, EL, HIET5E) —-k L 0D~
a,f—unsaturated acid esters 238 5h % (K31, 32)%,

Br H R H
(R:BMe)Cu* + e c/ \c—c/ 81)
u pued —_ —
e \ /TN
H COOEt H COOEt
H H H
- .
(RsBMeJCu™ + >C:C\ I C=C_ (32)
Br COOEt R COOEt
R H
(R:BMe)Cu' + HC=C—COOEt —  C=C_ 83
H COOEt

FE O Kt s L C, ethyl propiolate & G &€ 5 L FD&MA RS L X b, BIFQIET
#RA1 (E) — a,8—unsaturated acid esters 52 % (K 33)%,

6. B » hH (C

Lk tetracoordinate organoborane % H\» A BHEE R ICOWT, TO—EEFEAL o RIT
COBGEOPERIIESBMEINT WD, TOEHCOVTIATRMTHAT L Z LN TERd -
FeDTHIER, BErHD TN LW EELT B,
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