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Daphniphyllum alkaloid skeletal structures
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Daphniphylline*® Yuzuriming®7 Daphnilactone A%2  Secodaphniphylline’® Daphnilactone B'"'2 Yuzurine'?
(1966); (X-ray) (1966); (X-ray) (1970); (X-ray) (1971); (X-ray) (1972); (X-ray) (1974); (X-ray)
‘ N
N. o
Bukittinggine ' Daphnezomine A'®  Daphnezomine F'¢ Daphnlcyclldln A" Daphnezomine L'"®  Daphnicyclidin J'°
(1990); (X-ray) (1999); (X-ray) (2000); (X-ray) (2001); (X-ray); (NMR) (2002) (NMR) (2002); (NMR)

%@@@@“

Daphnicyclidin K'® Daphmanidin A%° Daphniglaucin A2'  Calyciphylline A2 Calyciphylline B2223  Daphniglaucin C*

(2002); (NMR) (2002); (NMR) (2003); (NMR) (2003); (NMR)  (2003); (NMR); (X-ray)  (2004); (NMR)

o}

-0, 0

: % @ %J
) o] N
N N N

Daphnipaxinin?®  Daphmanidin G26 Macropodumine A Calycilactone A Paxdaphnine A*®  Calyciphylline C3
(2004); (NMR) (2005); (NMR) (2008); (NMR) (2006); (NMR) ~ (2007); (NMR); (X-ray)  (2007); (NMR)

Calyciphylline D3' Calyciphylline G*2  Daphnimacropodine A*® Macropodumine D3 Macropodumine E**  Daphlongeranine A%

2 Z I A (2007); (NMR) (2007); (NMR) (2007); (NMR) (2007); (NMR) (2007); (NMR) ~ (2007); (X-ray); (NMR)
l g ik = Q
Daphniphyllum calycinum Q @ \(EI%]
<:N ) é 3 N N ¢ N
Chem. Rev. 2017, 117, 4104-4146 Daphlongeranine B3 Calyciphylline H*¥  Daphhimalenine A% Daphenylline®® Longeracemine®®

(2007); (NMR) (2008); (NMR) (2009); (NMR) (2009); (NMR) (2013); (NMR)



Newly isolated Daphniphyllum alkaloids
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Bukittinggine-Type Alkaloids
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Bukittinggine-Type Alkaloids--Proposed Biosynthetic Pathway
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Proto-Daphniphylline
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Shosuke Yamamura, Tetrahedron Lett. 1973, 14, 2129-2132
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Bukittinggine-Type Alkaloids—Total synthesis

1.LDA fu0 1. LDA
!-BUC)\"/\S._Me 2.5 +BuO,C. N N 28
k] —— . —_—_—
o (84%) SiMe, (73%)
11
1. DIBAL
CO,¢Bu 2. (c?a)z, ;ﬁﬂa;zso,
CO,tBu (88%)
12
CHO
=X X X N e
CHO
(2)-4
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Bukittinggine-Type Alkaloids—Total synthesis
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Bukittinggine-Type Alkaloids—Total synthesis
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Bukittinggine-Type Alkaloids—Total synthesis
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Heathcock’s works
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Prins cyclization and the related aza-Prins reaction
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Retrosynthetic analysis of the bukittinggine-type alkaloid (-)-caldaphnidine O
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Key inspiration:
An unexpected detosylation triggered by a Barton-McCombie dexoygenation
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ABSTRACT: The intriguing structural complexity and ° -
bioactivities of the Daphniphyllum alkaloids have long
attracted much attention. Herein, we report the first and

Amide

enantloselectilve total s?rnthesm of Dc'lphr'zlphyllum alkal.(nd ), activation .
dapholdhamine B and its lactone derivative. The chemical “ > 2l
structure of dapholdhamine B contains a unique aza- 3 The first aza-adamantane
adamantane core skeleton and eight contiguous stereocenters, ER natural product and the . "
including three contiguous fully substituted stereocenters, N first daphnezomine A-type :

Ts alkaloid synthesized Dapholdhamine B

which present a formidable synthetic challenge. This concise
approach used to achieve the first synthesis of an aza-
adamantane natural product features a vinylogous Mannich reaction, an optimized a-bromo-a,f-unsaturated ketone synthesis, a
substrate-dependent intramolecular aza-Michael addition, a key annulation via amide activation, an Sy2’-type lactonization, and
a facile Horner—Wadsworth—Emmons reaction that converts the hemiacetal moiety to the corresponding homologated
carboxylic acid.



Key inspiration:
An unexpected detosylation triggered by a Barton-McCombie dexoygenation
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B-Elimination of sulfonyl radicals to make C=C and C=N bonds

a) B-sulfonyl alkyl radicals: base reaction and example
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B-Elimination of a sulfonyl group from an a-sulfonamidoyl radical
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B-Elimination of a sulfonyl group from an a-sulfonamidoyl radical

Enantioselective Total Synthesis of (+)-Flavisiamine F via Late-Stage
Visible-Light-Induced Photochemical Cyclization

Xiaogang Tong, Bingfel Shi, Kangjiang Liang, Qian Liu, and Chengfeng Xia*
Angew. Chem. Int. Ed. 2019, 58,1-5
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20! (TMS),SiH, AIBN, benzene 0 89 0
3¢ I, Et;N, air, blue LEDs, MeCN 0 0 81
(+)-flavisiamine F (1) 4 Il, BN, air, blue LEDs, MeCN 0 0 77
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-~ 6t IV, Et;N, air, blue LEDs, MeCN 0 0 79
7" V, Et;N, air, blue LEDs, MeCN 26 0 39
gel V, Et,N, air, blue LEDs, DMF 77 0 6
gel V, DIPEA, air, blue LEDs, DMF 0 0 69
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General reaction profile of 1,n-HAT.

1.2

* Small distortion from linearity (X-H-C angle between 145-180°) was shown to
have little energetic cost.

* The distance between the radical center and the hydrogen atom to be
abstracted should be <3 A.

* 1,5-HAT are the most favored processes because the six-membered transition
structure can readily accommodate a C-H-X angle close to 180°.

Chem. Eur. J. 2014, 20, 16034 — 16059



OBn

OBn
1) MVK, Et;N 0 2) CH(OMe),, PTSA
neat., 24 h; THF, 1 h;
@) OH >
L-Prolinamide 7, HCHO aq., 7 d
85%, 94% ee H
S N
6 PMBT X (7)
OBn OBn
0] 0]
3) 1,3-Dimethylbarbituric acid
Pd(PPhs),, DCM/THF, 4 h;
-
O Y NaHCOj; aq., TsCl, 14 h o)
- 82%, dr>6:1 z
4) ZnMe,, LiBr . _Ts ’ NN ~
Ni(acac), 9 '}‘ \/\']l 8
Et,O/THF/PhMe PMB PMB
40 h, 55%
Y >|\
N
OBn g OBn 6) CAN OBn
0 ~cl CH3CN/H,0 0
0°Ctor.t.
1 5h, 79%
> —_—
0 : 5) LHMDS, THF O ; o :
Te. = —78°C, 75% Te. S T z
\l]l/ \l]l/ S\N/
H
10 12
PMB PMB (£)-13, synthesized
- - from (£)-12
Fukaiyama dehydrogenation )
oLi [ o ph ] 0

]

1 So,t
& N-"Bu
~Hy <

4

Vinylogous Mannich Reaction

OBn OBn
(0] O
~ _—
oo
MeO Meq
| |
N PMB
PMB™ + X
HO-__~ _#~._-OH
lNl i P (R)-17 (5 mol%), toluene, 0 °C T MM 100% yield
M Sy + 0¢ -y -, dr(anti:syn) =91:9
| OTMS | P é ) ee (anti) = 82%
o
HO-_~~ 7~ -OH
| |
N ) idemn 7 NH 959% yield
@ "H‘H + 07 A A dr (antisyn) = 69:31
A T oTMS i (') ) ee (ant) = 99%
FsC™ ™7 Foc” 1
o]
HO I Q OH
[ 7
Tr idem =7 UNH 30% yield
(3) A A + 0~ Sy dF (antisyn) = 9456
NI I OTMS N“ P ] (; .v:‘r ee (anti) = 98%
o
Z~._-OH
q HO< 2 r idem, Na,s0, NH 84% yield
@) ~_~ Ho* | + A EEEE—— S dr (antisyn) = 88112
HaN™ OTMS (g Y ee (ant) = 92%
»
o
I
[

J. Am. Chem. Soc. 2019, 141, 11713-11720




OBn

o) o)
7 steps, 16% 1) KHMDS, PhNTf,; 2) Pd(OAc),, PPh;
o) ref. 13b o) : KHMDS, Davis HCOOH, DIPEA
8 Tse ~ oxaziridine, 68% 88%
N
H
7,94% ee
3) 2 ""MgBr, CeCly
OBn OBn
0 Y%
\/ 6) I, PPhg, Im 4) Pb(OAc),
10 10 7) LDA 5) NaBH,
+ - -
%1_5 %\l—\: 67% for 2 steps OH 75% for 3 steps
Ts” TS
13b, 22% 13a, 45%
I O\ N DDNANI. NI~NAAA~ | I O\ N DDNANI.- Nl~NAAA~ |
AcO, OAc

0.7y HO, OH =2 AcOH Py 0

X o}
Ph._ [N —_— o o0
base - J-N- + Pb(OAc), —=— — +
'I »‘L\/H.z S0, - R>z_<R1 : & H")I\H REJLH
R R; R,

N 2 HO, OH cO A pA -:/0
~&"~80,Ph R2 ; - AcOR ‘é'Ph o o @
1 \ + Pb{DAc) s — - +
J\&/l{‘ . R R>_z § v === N o At w A

S05Ph
R: Ry

Davis oxidation Criegee oxidation



G

| “
[~
S

Z\\\
|Il

13b, 22%

8) 9-BBN; NaOMe, I,
9) Sml,, Fe(dbm),

OBn

S Et ?HH
10 3
+ 0 CO,Me
|
z Ets@é —-MN -BDzME @Nf 0
—: N - R
N_\ oy H dH 3 H-‘f slqﬂ
, .
Ts : g /Qrf"’
13a, 45% i

002ME
u_ 0
A - e + "\.3-"(
syn-elimination 6*0
&

®
Et;NH

8) 9-BBN; NaOMe, |,
9) Sml,, Fe(dbm),

OBn

OBn

+ 10) SOCI,, Py, 55% (from 14a)
s =
Ts” T
14b, 75% for 2 steps 14a, 68% for 2 steps 15
| 10) Burgess reagent, 60% (from 14b) T
Q O
A
\ ) i
{ SL:\ ! 15) H,, Pt/C
L & —
7\ ““‘/]L—gj “/ O 70% for
\.,,”?"'Jz ¢ : the desired
~ : diastereomer
(14a, XRD) (14b, XRD) | (-)-Caldaphnidine O (dr = 4:1)

o

G‘ 11) Na-Naph., DME;

EtOH, propargyl bromide
66%

0
P gt 12) nBu;SnH, AIBN;
Sei p-TsOH, 68%

13) Swern [O]

-

14) nBulLi, 17;
p-TsOH;
18 then NaOMe 16
70% for 2 steps
SH
R-C ° —>H+ H, O
—
H S R-C 48




Thank You



