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Research Progress in Total Synthesis of Daphenylline L/U Zhao ,HE Shu-zhong* (School of Pharmaceutical Sciences , Guizhou
University , Guiyang 550000, China)

Abstract : Daphniphyllum alkaloids are an important class of natural products with a variety of pharmacological activities.
Daphenylline is the only member with a benzene ring structure in the alkaloid family, possessing a 6/6/6/5/7/5 six-ring cage
skeleton and six chiral centers.Daphenylline has attracted great attention owing to its unique chemical structure from chemist in
organic synthesis both at home and abroad since its first isolation.They have implemented the total synthesis of the daphenylline by
67 electrocyclic ring opening/aromatization, oxidative dearomatization cyclization, Robinson cyclization/aromatization, Diels-
Alder/aromatization, and Cope rearrangement.Based on the synthetic research in recent years, the synthetic route and strategy of
daphenylline were summarized to provide a reference for the future synthesis of this type of alkaloid molecules.
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SR T A T . XA TAERA T Cope
FEHEM - ICIR, I B Diels-Alder/ 5 #4946 )2
NS LZBARIEIR, LU 16 58 T daphenylline
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2.5 [EEAEIESEY daphenylline 45 AL

2022 4F, PYHIRF Lu S G SE IR T dahe-
nylline (1) &M TAE(E 9), fEH#EL 2~3
LR IR Y ZRETR (80) o LA ¥ 80 SN
BERAREE KA 1, 2- I, HEB 2 — 2 K, A5 3

R (81) . RIEH T o, B-AE ML
TS o O, 1 8] IR 82, BefiEfl

FXHMEA Y 82 BT T AT X ek B E AL,
B =AY 83, I =RALINAL B =) 83, it
B H AR SEAS 2 SC IR AT IR (84) . SR)E , FERLYE

PN MG 3 - T R 3 52 1) e -1k
Tl (C5 1 Co) 1SRN LG ) 85, B TR
FERTT , TUER =4 85 1Y W BR /K g iR R , 7
5 JRmEaE ik (86) #E4T HHEK 1Y Mukaiyama-Michael
PN, 45345 T MsCl i 25 52 3608 iR | 4K45
TR 87, FHERLEEXT NG 87 #EATIFER BN, 15
TilE 88, )i, W) 88 iHiid Fukuyama i Ji it i
REIEE 89, fLAY 89 Zid Wik iR IR AL ) , P
50NN ERAE &, v A EOF IR LA
AR 0, )i, M BRIk o i 4L, LiAIH,
RS, ) SE B daphenylline (1) BY 13 264

AALHI R T LB ) 84 ki%?ﬁﬂﬂﬂzj&ﬁﬁ XEFRE
Me g /C\(i];‘[gB \ \Me Etoizuﬁb\slllﬂe MeOZC\ Me P Rh(NBD),BF, MeOZC\\\ Me e
Q Ty Ry e oY
81 H OMe 82 83
H_S;)TBS BBr,, DCM |85%

NaOH, MeOH, H,0
B(CF) 86, the nTBAF

EiS 0]
Yo
3 _ EiSH,AMe,
“Me
'—._Me T &% = MsCLDIPEA
. 58% (3 steps)
CO Me  (c2dr=13:1)

MeOC HO

00

LClA L

\\\Me

‘Pd/(}, Et,SiH

_abh,LN, W,OAe

O\\ o
T 70% @steps)

%j
CO Me
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_LDCA,Mel _ Me
; T %

O
84

Me\[

daphenylline (1)

L AlH,
679’

B9 Luif¥4 daphenylline FY4>& >

Fig.9 Total synthesis of daphenylline by Lu's group

YR8 o 75 Wb it DA ZR e R (79) SR 46 IS
Yy, i@t AR EAL A LD AR MR - oT
R AR 25 05 M A G B S ) R 35% 1Y 77 3
TEJA 32 FH T Mukaiyama-Michael 1R SV | 58 B
W D VAR S B TRGH AR S AR 7 W) TR A%
IL\AJ—-LI!III
2.6 IgERIREH daphenylline M4

2024 4, b [ B2 Be B WA W) B 5T T Yang
S0 YR T daphenylline (1) 194 & A (&
10), FAG L. 15 O R I (92) FI
RS2 Carreira’s %/ JEBUCHEAL I TR REAL S| 4
A C2 F1 C18 AN AU S AR TP bl 1 BT
PERE(93) ., Pl NaBH, i JR R G0 40
TERIF IR IR )3 5 KW AFER AR (96) , FF &
4 Friedel-Crafts [t 34t , B F R AZHAL, B mT 15 2]

[35]

T 98, HIIERALEE SIS 98 FRIE K
il 2B FE BRI B A 99, H R/EN
A, INE 160 C T A6G W 99 H ik & Ak AT A
‘fa%iéﬁiéﬂﬁm 1, 3- M BRI ak, B4 1, 5-
HAT 58| F 004 3.3, L B 22 (100) , 1§
HE 93 il ) AL AR B4k A 101, P i 4
RARMR AR R A Y 102, 5 2 BB
Bé& Boc MR o ML  Wittig SOV, tBE
BENEH A 100, 5242 A BSR4 1Y
QEE%HMHI‘J,Wl]f‘ﬁ*ﬁ@ﬁﬁ?i%?ﬁ%ﬁﬁﬁ%
[3. 3. 1IM, TR 2R3k mt o A AR R, 1k
EH 100 SERIR (104) 45 A UL (105) |, BlfS %)
A 105 PRI, H2 45 28 4 AL Y 38 i
Heck )i, 55 PUERrh[EMA 106, BRIGZ AN, 8
FEAALAY 1,61 BRIME O R TLTIR (C ), thifE
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9 CL,CHCO,H, dr= 93 94 iy ?
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T 3 Cl  Me
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0
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O, Me BooNH,ESiH ~ BocHN Me
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CO,H

93 — 2
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104
MeZ
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7%
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105
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T esw
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N
0
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T e
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Fig.10 Total synthesis of daphenylline by Yang's group"”
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107, Lk Wittig R DGR R B R E R
R, KA A0 107 540 R IR 109, fe)a ™
Y1 109 HRILSCH AL IER , 78 Lewis fR AICL, fi
R, & Friedel-Crafis BESALF £ H-EITIR, 15
FIRIEY 110, PR —HR A R R4 1 A
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FEIE TAEZ A, %R B 22428 A X BRI
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o PfEAl, 6 AP A G AL &) 100, P
Bk Ak S I L 43 F P93 J5L Heck 2 B 8% 38 5
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MAREIRIR =B 2R . Horh PEFE X TR
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Fig.11 Total synthesis of daphenylline by Sarpong’s group
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Fig.12 Summary of synthetic strategies for daphenylline
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