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Recent Advances in the Oxidative Coupling Reaction of
Enol Derivatives

Chen, Wei®  Liu, Qiang™“
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Abstract Oxidative coupling reaction of enol derivatives (enolates, enol silanes, enamines, etc.) provides an efficient method
for the direct construction of carbon-carbon bond, which plays a prominent role in the field of synthetic chemistry. Although
the first case of this reaction had been reported in 1935, it was not until the 1970s that chemists began to pay more attention to
this reaction. However, the effectiveness and practicability of this reaction were still somewhat limited at that time. In recent
years, this reaction has been developed rapidly in the field of synthetic methodology and the total synthesis of natural products.
Therefore, these advances in methodologies and its applications in the total synthesis of natural products in the last decades are
mainly summarized.
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Table 1 Flowers’ studies on Li-enolate aggregation effects of oxidative cross-coupling reaction
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“Ratios and yields determined by NMR spectroscopy. CAN =ceric ammonium nitrate.
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Scheme 4 Enantioselective oxidative homo-coupling reaction of titanium enolates
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Scheme 5 Enantioselective synthesis of biphenol via oxidative
homo-coupling reaction reported by Thomson’s group
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Y. F7E 1992 4F, Narasaka 5B iifiE 7% L&
V) 58(1.0 equiv.)FHEBERERE 59 (2.0 equiv.)7ELL CAN fE
BRI R 5 T S I A8 AR AL AR R R R
(Scheme 18). W[ W, 7E 5§ A AL H B9S840 & B 2% A
RO, R e S SE AR B R R AR XVITL, AT
TR S {58 R I R 1 s P A Bl T DA S R A R RS S AL
BB . ANid, EE 2007 4F, MacMillan 5421745
AP TFAEAGT 64 ST T 2R B IART AR AL TE S,
PR T AR “ 55 2 FEUIE L (SOMO catalysis)”
AHUHEACERS, S B 254k S 0 Wk 6 22
AR S N B AL | — P 2 ()5 BT 15 (Scheme 19).
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Mn''(TPA) 9
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. (e} o O R
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Anode }\R [t n oot ) COR
XIv Xvi XVil

BRI 17 HALSE S T ek Pk o1 (1) LA AR IG5 L ] RE

ML
Scheme 17 Proposed reaction mechanism for the Mn(TPA)
dichloride mediated reaction reported by Hilt’s group

®
N OTBS CAN 0]
+ Ph
t_/& /]\Ph MeCN, rt. t-Bu)J\/\y(
Bu, 63% ©
. 59 60
1.0 :
equ, 2.0 equiv.
‘ CAN 1 H20
OTBS

o /\ph o
) () o ()
t Bu)\ t‘B“/K/\(;(T:; t-Bu)I\/\*( Ph

XVl XIX xx OTBS

B 18 0 R I ek P 7 1) 52 SR A A B 2 v
Scheme 18 Intermolecular oxidative cross-coupling reaction of
enamine and enol silane reported by Narasaka’s group

AT AR 3 () SN A O — Bl T B RS
(SET)sl e EFHBET)H M FE, RS0, 5. 1
TR 20 m, I R AE R 52 3 R R 2 A 2 R K
¥, TR RO T ST 7 A 2 — 431,

2012 4, Akita fil Koike SF™HRIE 1] H A E(S
mol%) i) G BT [Ru(bpy)* 1 7E 7T WG IR 264 N s2 8L T
Il 65 FIRIERERE 66 1978 AR B, TEIZAT 7T
o AT AL R 68 F AL R ER (1 FL 2 Ak, R
LR 5 B BR LiBFs 7T LU 1 FL 7 1 % % 1 #% (Scheme
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20).
64 (20 mol%) 0
O
W w, JU5 omore | I e
+ H

H R?  Upto 92% yield R O

61 62 up to 96% ee
1.0 equiv. 2.0 equiv. 63

0 /Me
N
N
Ph H

B 19 A HUHEAL T X s £ i 528 SR A AR IR S
Scheme 19 Enantioselective organocatalytic oxidative cross-
coupling reaction reported by MacMillan’s group

[Nj 3 OSIRs [Ru(bpy)sl?* (5 mol%) O R®
J\/R1 "R visible light R2 Ar
R2 LiBF4, MeCN, r.t. R0
65 66 0% ~ 67% 67
1.0 equiv. 2.0 equiv.
Me OLi
Me
/& J Ru(ll)* @/
68 u(liny u(liny o RO
[ ] Rz/u\)\ﬂ/Ar
H,O 1
R'" O
1 Ru(ll)
RZJ\/R 67
65 OSR; o

() e ()
B e

R' OSiR3
XXI XX

B 20 W] WOGAEAL T I 0 5 SR AL IR S
Scheme 20 Visible-light-promoted oxidative cross-coupling
reaction of enamines reported by Akita and Koike’s group

UEAh, 2010 4F, B MURMZAISHRIE | ) F A
17 H B AR IR SN A 20 B g 71, JFERLN
9@%@&# SEHL T RARFEY) purpurone. lamellarins D, H, R
Al ningalin B A K. IR MR, ERIEY 69
£ Paal-Knorr B2 )& BCRTAR, 5 %6 51 70 SN AR BY
i AR XX, 2 J5 78 B 7~ A R /R T 3047
H % E 5 %N (Scheme 21). 2019 4, % ST M
21 VOB 2 i A M ) 8 AR A L LA 2 BT VR K
DISEs 75 Bk FRABU s B 2.
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BH=E iR SR
R 14 &4k S B 45 £ (Scheme 23).
R AgOAc,NaOAc N
R-NH, + 04\/ e )
70 THF, 60 °C \
69 25%~80% R’ R o HB VO(OE)Cl,
& . e o (3.0 equiv.)
o7 R T Ph )\/Me dl - meso = 67:33
70 76 Ph 82% yield
R AR
R ~_R [0 R_+ R’ H O Me
SN L RS N T L H o Ph
| _ .
H e H RS R Me O
XX XXIV XXV 78

B 21 R ARG B B AR IS R — A Bt i
Scheme 21 Pyrroles synthesis via oxidative homo-coupling
reaction of enamines reported by Jia’s group

£ MacMillan i T8 2 I i it e 25644 22 XA A
% ) B 1 (Scheme  19), 475 7% 486 H 46 % 11 2 (2.0
equiv.) ] CAN 1E R I B (1) 5 L 144657, 2018 47,
Jorgensen HRIE T ¥ FH A Ak & 19 AL RIS SC LA WL/
T T a - AHFIEE y A7 138 ARG M. il
HEF 74 1A NN TR, HEALE(20 mol%)i]
R R, SRR, R T
BRF=4) 75 Wi B L AR B R A . NI, s
A8 AR R B, R RS I E(3.0 equiv.) I —5
F oS- AIEE 73 (Scheme 22)47,

OTMS

I 6Ph
H
74 (40 mol%
u(OAc); (20 mol%)

DCM, air, r.t.

up to 76% yield
up to >99% ee

3.0 equiv.

1.0 equiv.

B 22 AXIFRAEL T af-AAE » A58 AR SN

Scheme 22 Catalytic asymmetric oxidative y-coupling of a,f-
unsaturated aldehydes reported by Jergensen’s group

1.4 HitHELRUEVNSIEER
BT R THI B 2 0 22 BRI 2R « (SO Bk
A, TIEEEAL G B A A AR I B TR AT AR DS ek
T8. 2014 4, Hirao ff 78 /N SR FH AL 24015 L L 3R A
R TR, BRI SEEL T AL S E B ARG
JRRL, AN 2 5 B Y A R 3 B 1 AR N B (dl - meso
=67 : 33). Hr, RRBiHEMA 77 BEEREY) 76 @ik
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B 23 WEEE LAY B B AR S
Scheme 23 Oxidative homo-coupling of boron enolate reported
by Hirao’s group
2015 £E, MATHRIE T AL E TR LE 101 ARl
B4k &9 79 5 A BERERE 80 76 2 BT HRIE 1264 T vl DASE
DA A e P B AE SCEAG AR IR SNz, I H B NN A 2 7
Y 81 TR ZERR G, FUHE ], B PR
FE R B EAIE A —FE, BT PR
2R EANTNE R G 79, TEEERERE 80 WA H
3L 32 14 (Scheme 24)49). 2017 4E, ZHF 78 /NABSEE—
AAHZIR L) JRTE Y R B lE . WEie s, 7RI T
TR S P SE A AR IR SN iz R SR A i A

<

- VO(OEY)CI
0 0o (OEY) "2 O Me Me
Ph)\rMe /& (1.25 equiv.) Ph
+ Ph - - Ph
Me 85% o
79 80 _ 81
1.0 equiv. 1.0 equiv.

Bz 24 WIS AL A 458 SCRE AR AR IR S 2
Scheme 24 Oxidative cross-coupling of boron enolate reported
by Hirao’s group

2020 4F, ARATISUET R fE AL B AR ER A S T
AR Rt Ak, FER A T B RIS E
(ESR)FH S'V NNR AR FL 1911421k (Scheme 25).

% VO(OEt)Cl,
o OTMS (40 mol%)
R1J\/ Rz Re’& 0, R’

up to 89% yield
82 83 plo sy 84

1.0 equiv. 2.0 equiv.

B 25 HUVIRELL TG EEAL & 458 SR A AR S B
Scheme 25 Oxovanadium(V)-catalyzed oxidative cross-cou-
pling of boron enolates reported by Hirao’s group

2 BERUESVMENERRNEXRRTYIEE
R EIR A
WA AR IR SRR 1,4- — BREE B JR I s A
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R, RIS o i de it 2 5 RO R R 07 s AT B
ReHILIERESCIL C—C M EEME, W RERESRA
PRV IR R AR SO 2R A, I 4y TR PR AR
AR IDE I R AN 431 P ) S A AR BB e B2 4 i) a3 AT ] 2 AR
21 SDFENENBEKR N
FLTE 1988 4F, Belletire 5F52HE | FIH MR R G
W43 18] AL AR DG IR AR SR O B G il 5 S Sk SR A I
FRRIRFEY)(+)-wikstromol HIVHEIEEE K. B, B
F% 85 7& LDA 1Rk S5 s E S A A& AT B &
PRI, 5 1E SIREF N el 24 T 13 2174
86, FT1SIRIT 86 Lol fift . WL FEMEIL R« BRI 55D IR A ik
g aE 87, W5 A HUL E e B3 AL 58 (£ )-wik-
stromol f¥]4= 4 Fi(Scheme 26).

)LDA, I,
ACZO BnO S OBn
MeO 07 9”0  OMe
(1) MeOH

COOH
(2) BH3*THF
(3) HCI \Q\
_— —>
61% from 85
HO
HO S\QOH

MeO o O OMe

(£)-wikstromol

B 26 R H(E)-wikstromol 14 E Ak

Scheme 26 Total synthesis of (Z)-wikstromol reported by
Belletire’s group

2006 4, Baran ZE0F|FH H SOG4 KRR GRS
W W58 SCEACAR IR SN BRI SEBUA R 3R R AR )
(—)-bursehernin [ ANXF TR A6 . 75 bR 1 1 ) B 2% 14
T, WEMELEE 88 e 89 AT LU S A PRI,
bt J5 A B A 2 o B e b o ok T PR A B IR AE 1,5-—
B IR[5.4.0]+ —J-5 (DBUYEBIMFA M 2614 N S
WEEL R, fJa BA 41%01 S804 58 B — )-bursehernin
A e 8 1 4 A 1(Scheme 27)19). tbAb, 1Z/NHIE R
FH AR & A, 56 J5 S8 B T — 3 o < ) 2 3 il
(MMPs) 101l 71 AT 75 L2 TR /N 707 254 BMS-906024
) 5 20 T es3],

2008 4, Baran S5E4gE— 20 % e th SR 90 5
TG AE T ER YD 91 STARIEFENE R 73 1) 58 AL AR
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(0]
Q Q t-BuO
)k N OMe
O\/K o +
i-Pr > OMe
(0] 89

88

(1) LDA, Cu(ll)
(2) LiBH,
(3) DBU, A

41% for 3 steps
single isomer

(-)-bursehernin

B 27 KIR“¥)(—)-bursehernin KI4& %

Scheme 27 Total synthesis of (—)-bursehernin reported by
Baran’s group

WS . BE R R, MR S B D B A RSR
fAITRF) 5€ 3% T hapalindoles fischerindoles. welwi-
tindoles 5% 1 22 A A W B 1 43t 1 50 1R AN XoF R 4 5 ik
(Scheme 28), N Ja LA AEMIEERF FLBE 8 T IS
LRI,

H Me LiHMDS Cu'-2-
A\ i m H ethylhexanoate
e
\ 0 THF, 53%

fischerindole U

welwitindolinone A

E 3K 28 hapalindoles. fischerindoles. welwitindoles ZX % K AR
PR FR A

Scheme 28 Enantiospecific total synthesis of hapalindoles,
fischerindoles, welwitindoles reported by Baran’s group
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2009 4, Baran ZFPSHRIE T HARE 93 FIGEEAERE 94
7E CAN 1E S HTE AT A N 47518138 AB Ik
SNAZEN =W 95, SR G B EUD AL ZEFE A A i) a2 TH]
14 96, fxJa I T M Diels-Alder SN]SR AR
74 maoecrystal V 10 B 221144 i (Scheme 29).

P oTBS o9
Me CAN, NaHCO;
. MeOH, 0 °C
Me” M 46%
e e o Me Meo Me
93 95

maoecrystal V

Bz 29 KAAF“Y) maoecrytal V 7% 00 E LRI F4 5
Scheme 29 Synthesis of the core carbon skeleton of maoecrys-
tal V reported by Baran’s group

2011 4F, Thomson 522IF] A B CLR B2 & & i i F
PEIDE A By 13 250 BT V02 I S B T RS R AR = )
bis- murrayaquinone A FJAX#R 4 E K. 7 LDA/CuCl,
MR TR, gl 15 S0 TIa Ak e I
AT LS B B — BRI 16, BE G HEAT I5 ML A BT
PEICOREY 17, 2 Ja 4t 3 50 W s ik = A0 A3 3 & g
[k 98, i fo 7EAL () fHE 4K 1 2% 1F T R 40 - H (g R e
HHRAER UL AE ] CAN SE AL BR 3L, & 58 K
bismur- rayaquinone A [J4= % f%(Scheme 30).

MIEEEA B 4 B 19 21 1) lomaiviticins ZKE KSR
YI(tn lomaiviticin A lomaiviticin B H R () 45 #y k5
TE(Co- 53 FR) AL S (1 A= 03 PE (U LA v 7 )17),
W5 T ARREIAER N ZKE. 4L, lomai-
viticin A F lomaiviticin B [ 75 45 PN v B s A () 374k
FF ) C—C BEERE(Scheme 31). [E, WS2HliZ o
T e S ST AR G B PR ) A 2 SE TR lomaiviticins FXE R AR
P A B SR T TE

2008 4F, Shair ZBSRIE 1 F- 1B Y 99 M) BEEL
SRR TR A AR, DA SRR 3
— B EALIRIEE Y 100, 2 J5 2 K08 S GE ]
FEARAH AT LA A 2 lomaiviticins 5% KSR =4 i K%
O E %2(Scheme 32). 2010 4F, AT 1SR F FH [RI A 14 92
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OMe BF3‘Et20
LDA, CuCl, oM toluene, reflux
66% © 74%
Me
MeO OMe
15 16
Me OMe
Me OMe
=g e
MeO Me Steps e Me
17 OH OMeHN-Ar
Ar = 2-CICgH,
98
H 0 Me, O
(1) Pd(OAc),, [HPt-Bu3][BF 4]
NaOt-Bu, 160 °C ) ) O O
microwave, 73%
(e} Me g N
(2) CAN, 95% H

bismurrayaquinone A

B 30 KIA“Y) bismurrayaquinone A )45 il
Scheme 30 Total synthesis of bismurrayaquinone A reported by
Thomson’s group

lomaiviticin B

lomaiviticin A
o Me
R? ;LL/Y/gH—NMeZ

BR 31 RIRP“Y lomaiviticin A+ lomaiviticinB )45 #)
Scheme 31 Structures of lomaiviticin A and lomaiviticin B

SEI lomaiviticins S5 7>+ 2 A R SR .

2011 4, Herzon S5 COHR 3 7| FH I e ik 1k 11 5 L4045
R BESEIL T BN AR RIR ) R RS, FERR
i lomaiviticins KRR IR 53+ LRSI C—C
B, a0 =R SRR IR R 2 R BT 45 21 K 58 = ik
HFHCHE (Scheme 33).

2015 4, Bisai SCURIE T —MERLESESS
T 2-5H AL W) 106 5 S S AR R, FEITR 4
P 107 HRESE A iR 0. BARZRSII AERT B
EEMERRA.2 1 dr), BN AR ($)-folican-
thine (e 4 A BB T —Fh = 801 & T B (Scheme
34).

Me

O OH
R2= OMe

v
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TBSQ | $OPh LDA
_[CpaFelPFe

C )
45% ~ 51%

B 32 lomaiviticins FERIRF=WIRE Lo 2L 10 B

Scheme 32 Synthesis of the core ring system of lomaiviticins reported by Shair’s group

TMSOTF, Et;N

then 103 TFA, TBHP N
lomaiviticins aglycon
26% 104
12% 105
Fc—~( o
/’Mn\ ) 104 (1R,1'R-dimer) MOM
o” | Yo 105 (1S 1'S-dimer)
F4C o} CF3
‘Q&—/( 103

K3 33 lomaiviticins i KR 7= W0KEH HCFE A & Bk

Scheme 33 Enantioselective synthesis of lomaiviticins aglycon reported by Herzon’s group

Nphth
o KOt-Bu, I
N —_—

: 56%
Me )
Nphth = N-phthalimido 1-2:1 dr
106

(z)-folicanthine

B 34 KRIARPI(L)-folicanthine 14 A ik

Scheme 34 Total synthesis of ()-folicanthine reported by
Bisai’s group

2015 4, M5 IR A UR R AH 1240 1 ) FH A4 T
TEE T 4 1~ 1] 58 S AR A IR IS R AE Sy G - o S i S B
T HRT FE =R R IR =) propindilactone G HIANXY
PR R Je A ai M m Ak 108 /£ CAN fE T
BN 6T 5 55— 20 T I BE Rk I 109 5 B BUR 45 2]
A2 XAB LW 110, 2 J5 F Al Horner-Wadsworth-
Emmons J N IEK 733~ o AR 2] H b5 ~9) 111, &%
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JE1E OsO4/NMO FRAE T KA R A/ A R A B R R B 56
B KSR 24 propindilactone G )4 & H(Scheme 35).
22 HTFARNEMNEERRE

FLIE 1992 4F, Cohen 1 Ramig %5I317E (4 )-hirsutene
PR 4 G B3 AR Al I B el <6 8 3k 40 9 28 SR A AR
D6 I AR N B () SR B, e A PN AS AL B 112
114 JEIEHE IR AT AR BIXUGEE AL S 115, 2 JRAERE
EhAE B SRR R 2 A TR R AT 40 1 Y AR I SR
PL 64% (1) =i 2245 2 5 — AR =4 116, RS EH ==
Je #-(Ra-Ni)IE Jif s it BRAm AR R A2 e 117, s fe 48K

5B BEHIFE 4k 58 (£ )-hirsutene ff] 4> A il (Scheme 36).

2005~-2006 4, Baran S5 53 T G R
G 53 ¥ AR AR TG s S B Dy S 17 15| 1R 288 AR 0k
stephacidin A avrainvillamide I stephacidin B ffJ AN X%
AR JEE ARG R ) 118 FEARA TR A K R 1)
LDA/Fe(acac); & HAMKMFT, LU 41%MICR TR 15

FMBEY) 119, ZJFEdlifRE - MOM fRiFH:, H

Pa At T ene [ M55 2 SEIN stephacidin A )42
4%, 1M avrainvillamide 7] A stephacidin A il 2 25
AL R143; stephacidin B i1t avrainvillamide B & 7]
10— e N 15 2 (Scheme 37)[%4,
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o HWE reaction
OTBS CAN, DTBP
92% Me MeH 0
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(0]
0]
0Os04, NMO
THF/H,0 H Me
(0]
76%, 3:1 dr B

Me MeH

propindilactone G

B 35 RIAFW propindilactone G 45
Scheme 35 Total synthesis of propindilactone G reported by Yang and Chen’s group

o Me )
Lic(sPh) Lo Me LiO OLi
I 3 ! Me
A Me  muli Me 14 Me
. - . Me
Y,
. H H
CLi(SPh), Phs 'sph
112 113 115
FeCI3l64%
o 0
MeH
Stees. = A Me Ra-Ni
= Me 93%
H ’H
(+)- hirsutene 117

B 36 KIF=H(E)-hirsutene (14 A
Scheme 36 Total synthesis of (Z)-hirsutene reported by Cohen and Ramig’s group

OMe OMe H
H NP LDA
Mew _Fe(acac)s = e
\ 1y
— 41%
Me N O%N\J ° Me
Boc CO,Me
118
H
) N H
o o AN o Me
steps I\lNAOMeMeg‘OG — Me

avrainvillamide

stephacidin B

B 37 KIXF=W) stephacidin A« avrainvillamide A stephacidin B /4= & ik
Scheme 37 Total synthesis of stephacidin A, avrainvillamide and stephacidin B reported by Baran’s group
b3 Baran {8 78 AR R 1 GERERAL GV 0T W HERHL T SRAL & SRS SR A I R IR W) 737 i) C—
AT SR AMAB IR 5 N AE A PB4 5 BT THD AR AR v A A C . (HAS—1RHE, 2R R NVIEREAE+ s S0
Rk, NG EEAH SRR IR W 46 T FE 5t AR GF A BN AT, B R E AR, AT AN Rk,
ZIFMEY . Hin, 2008~2010 4F, Overman 256517 i} 1] AT [ B T 52(Scheme 38).
WIS Wi £ )-actinophyllic acid FJ4=& AR 78 TAE
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% NBoc
CO,t-Bu LDA, Fe(lll)
\i 60% ~ 63%
H CO,t-Bu (up to 10 g scale)
120

(+)-actinophyllic acid

B 38 RIAF“HI()-actinophyllic acid 1145 %
Scheme 38 Total synthesis of (+)-actinophyllic acid reported by Overman’s group

H
N
O
o

Phum

122

LIHMDS

X Me
Rzgl/\/\/

(type 1)

(type 2)

(-)-communesin B

OMe
(-)-vincorine

(+)-aspidoylline A

CO,Me

N
H

(+)-methyl N-decarbomethoxy-
chanofruticosinate

Bz 39 PR RIS B 70 N S AR IR S S AE 22 AN RS AL WDk 4 45 1l o R 2P
Scheme 39 Oxidative coupling strategies for the synthesis of indole alkaloids reported by Ma’s group

2010~2014 £, D KGR gl o — R 51| B AT 5
B P AN SR AE IR EAT 1 A BT AT, RIS
T A BRI TR, AT R PR AN R SR AL 4y
T A A AR 5 A S EIIG R S A AZ Ca i B rh C—
C BRI ERE BITE, IR HIHE R R H(+)-
communesins A, B, F(—)-vincorine. (1 )-aspidoylline A+
(+)-methyl N-decarbomethoxy-chanofruticosinate 5[4
BRI T LAE S, Fe0 R 1R NAE M| 2R A )
B R SR 7 W4 5 BT T F)ARE A 35 (Scheme 39). BEAE,
JRE I UG LR R ZE o AE 0B, spirobacillenes A A1 B {144 %,
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AT, Higuchi XA scholarisine A 44 Wi
FUISEE [ FER T R AL W 2R ) 70 1 A 284k
AR SN AR SR AR P24y C—C B ) v 28R .

FIT T 372 3810 70) FH OO0 e ek P R A SEE 34 40 1 T 1) e
NEAZ 31 IR OV B30, %G RIS AE R IR 6
rh B = . 2018 4F, Thomson Z54RiE T F|H
WUJs B ek kA 5 40 23— PN 38 SR AR TR e I 8 vy R
@y C—C 8, FFRISEIL 7R i SRR R )
(+)-7,20-diisocyanoadociane 7% 4> & k. A AT 1F A
H VR R 1) 7125706381, e e 2 4 ) R e 4k

http://sioc-journal.cn/ 3427



BIKE

U TERERRL G 126, 75 CAN/NaHCOs [ 564 T AJ
PLSEEE C—C BT RIE BRI R (dr EN 7 2 1), 25
TEARE R I I 448 5200 it SORL (RCMY) 5 A T 43 31 =346
KR 127, B4t Pd/IC SALIEIR . Wittig [
Riley %1k LA & Dess-Martin A0 555 WL A0 22 56045 2]
I R A 128, SR 5 R Yoon Z5II7E 2011 AEHIE
AT LR o B 3 SRR G S R R DA . 129w i DY 3444
R, AT R — AR Rk, &S T 3
5 I N 5E i ()-7,20-diisocyanoadociane T 204 & ik
(Scheme 40)71, HAh, 2R ZH Lt A IS F FH SRACL I XU
B FE kAL S 5+ N A R AR R I N SE e e T &
Ze RIRF=H) metacycloprodigiosin. prodigiosin R1. (%)-
propolisbenzofuran B ] 4= A 3871,

/-Pr\ ,/-Pr
1) CAN, NaHCO;3
@ 71 dr
Me ) 10 mol% Grubbs II
/ Me 41% (2 steps)
126 127
Me 3.5 mol% Ru(bpy);Cly
a HCO,H, i-Pr,NEt
hv
92%

single isomer

NC Me
H=

e
129 (+)-7,20-diisocyanoadociane

B 40 KIRF=H)(+)-7,20-diisocyanoadociane H4 A ik
Scheme 40 Total synthesis of (+)-7,20-diisocyanoadociane
reported by Thomson’s group

4 lh\—ﬁ&ﬁ%
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