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1-(Z)-atractylodinol Menezes, P. H. et al. Tetrahedron Lett., 2006, 47, 8183 Plicadin  Larock, R. C. et al. J. Org. Chem. 2005, 70, 9985
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1, K,CO5 | NH O:'HCI 2, NBS, 1 : O one e
, K,CO3 | NH; A AGNO ,=—Na o : PACl,(PPhs),
MeOH, rt | Et,NH, 0°C /\/\OHA -~ O _— >
24% Br acetone, 0°C  liq. NH3 : o} | K,COj3, DMF
™ name mn 70% 5 61%

Atractylodin  Tykwinski, R. R. et al. J. Org. Chem. 2003, 68, 6810

Cadiolide B  Franck, X. et al. Eur. J. Org. Chem. 2013, 3316

|o / — \ — _Br n-BuLi, THF, -78°C-0°C
/ H

' N
Br then : O
o
nBuLi \-78°C to -40°C i oL / Y 54% OH O H
hexanes 72% Y ; one-pot
OH . MeO -
Brl Br 1) MnO,, DCM, 59% ~ : o><o
O - A : MW, TEA
Y X 2) PPhy, CBr,, DM\ I Z g NXNp OMe toluene
58% ; oMe  77%
"""""" T MeO
Nostoclide I Boukouvalas, J. et al. Tetrahedron Lett. 1994, 35, 7897 OH

o~ O over 2 steps o~ O 2015, 80, 681
For other synthetic work: Adv. Synth. Catal. 2013, 355, 2936

‘ N nBuLi, THF; PN >=(,"\?=(,:,) : )
Ph @ o BnBr : 1, BBrs, DCM
= 0o~ PNHMe), —— > = E 94%
o O then HCO,H o FEtO ; Cadiolide B €———————
Z "0 72% o 0°C, 24h ' 2, Bry/KBr
Ph N i For other synthetic works: H>0, dioxane
3 steps benzene. reflux N Ph! Boukouvalas, J. et al. 67%
P S— -— /) Synlett. 2005, 343;
cl cl - 56% : J. Org. Chem.
___OH ) 5
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- 5 ~ o 0 C( Vinaxanthone Xanthofulvin )
5% Pd/C 0 ///\)]\OMe (CO)Cra OMe i | HOL O Me HOzC O CO.H
' or DDQ 1, THF, 85°C : OH
/ ey - BSOS eS
4 40-57% O 2, TSOH, PhH RS © o
4A MS, 85°C, 55% H
o OMe ° 1, AcCl o ! Me” X0
R name reaction 2, MeOH 85% ' J
R = Me, sphondin ‘\‘\ 0® tBuO,C O toluene, 110°C tBuO,C
R = prenyl, heratomin )\/\ ONMe,' 6 steps . 420/
H ) 4 (]
N (CO)sCr. \/Y X Br(CO)5Cr : o PivO NMe, ————> PIVOW
- !
------------------------- : DCM. rt. 73% d ] i4 MOMO OH ! >_§> & MOMO
' s Tl (] — N >\
: 1, nBuLi : BCl3, DCM
; 2,Cr(CO)s | 84% rt, 96%
. Wulff, W. D. et al. J. Am. Chem. Soc. 3, Me,NBr '
: 1988, 110, 7419 : Michael
' S l}
: O@ ! addition H,0, 55°C HO,C O OH O
= . -« HO NS
Property: HO O
supporting a healthy .
P{-‘:NET??‘ cardiovascular system 5,6-dehydropolivione

Isolated from

Salvia miltiorrhiza SA Synthesis:
Traditional Chinese W’&Wﬂfo Danheiser, R. L. et al.
Medicine N EE2 J. Am. Chem. Soc.
Dan Shen 1994, 116, 9471
0 NaNH,, THF Q 1, Bry, AICl, 80°C LN
then PhBr 81% Br
45°Creflux 2, TrN5, KOH, TBAB
56-75% 18-c-6, H,O/benzene
71-82%
>%OTIPS
HO oTIPS
hv, DCE, rt; then 80°C Br ‘ 4 steps

60-71%

.
O‘ —> > Salvilenone

mechanism

elimination
—_—

chromone
condensation

61%

Vinaxanthone
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Siegel, D. et al. Angew. Chem. Int. Ed. 2013, 52, 3421
(o]

tBuO,C tBuO,C O 5 <
PivO NM 3 steps PivO NaH, THF, -78°C
f2 — 83%
| >
MOMO OH MOMO o 2) NaOH, THF/H,0
mechanism 87%
r MoMQ OPiv
tBuO,C 0 o I (BuO,C
PivO HBTU PIvO CO,tBu
O O OHpipEA O O
MOMO (0) Me DMF MOMO Me
Me 6] Me o MezN
{tBUO.C COM 1, pyrHCI
uQ, 2 e o
88% PO oPiy CH3CN, 65°C
O O O —68% Xanthofulvin
2, NaBH;CN
MoMo Me NMe2 OMOM MeOH, rt
Me 0) 3, BCl;, DCM, rt,
89% over 2 step
OMe Danheiser, R. L. et al. Synlett. 1995, 573
N name rxn | A =N,
4 LiTMP, CH,Bry, THF Jd %
(0] > OTIPS
oo 0 then nBulLi | |
Bergapten o quench with TIPSCI OTIPS ht‘gel::]%i'a;t
38% 60%
cat. H2Ru PPh3)4 KgCO3, Mel
™ acetone toluene actone OTIPS
65%
2) bDQ, benzene OH ~OH TBAF THF OTIPS
cat. p-nitrophenol 81%
Zoanthoxanthins Blichi G. et al. J. Am. Chem. Soc. 1976, 98, 3049

2.5% Na-Hg, aq. EtOH

e N _N NH,HBr . oH N
WL AL AL
1
Ry H \Rz o~ 0 then NH,CN H

15% HCI, 64%

10% HCI

OH N con. H,S0O,
K/[ \>‘NH2

N

H

2N’< Q/)\NHZ N~
HoN

J= /'Nk
N NTONH,
parazoanthoxanthin A

pseudozoanthoxanthin A

15% 8%
For other synthetic work: Horne, D. A. et al. J. Org. Chem. 1996, 61, 9569
Prekinamycin  Birman V. B. et al. Org. Lett. 2007, 9, 1223
Q
0 N2 (@]
HO Me N Me
Q"O Me Li @O
—_— I
2.2 eq, THF
’ M
0 HO OMe OMe
2 steps, 85%
N,NHMs COzMe
MeO
0.0 Me MsNHNH2 O0.0 Me CO,Me
0 _Q10,
YH OMe 9A: OH OMe 67-81%

Other synthetic work: Kumamoto, T. et al. Helvetica Chimica Acta 2011, 94, 578

Epiberberine Tu, P. et al. J. Asian Nat. Prod. Res. 2012, 14, 873

/O O
<o O N® < ELN.DCM
’d
| MgSO4 o
\ o ~ j@/\ reflux, 9% >
~ NH, o
o o NaBH,
EtOH
o 0 98%
H
e ® H)l\n/ /Oj@/\
~ N (o]
O _ - HN
O | - \o

NaCl, CuSO,4-5H,0
Ac,0, AcOH
70°C, 36%
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Grossularine-1 Home D. A. et al. Angew. Chem. Int. Ed. 2005, 44,3280

N +. NM92
NM62 [0) \ 1 Cl_
H NH

N= NH N NH2 MezNCN

— | N\ then HCI A

\ ¢ Q N 80-85% N
N (0]
H MeOH-NH; | ™t 24h

air

6re
cyclic
closure

NH
For other synthetic work: 6N HCI
Hibino, S. et al. Grossularine-1 <€——
J. Org. Chem. EtOH
1995, 60, 5899 95% Illll HN

60% from monomer

Styelsamine B and Cystodytin J Heathcock, C. H. Org. Lett., 2001, 3, 4323

4 N\ +
N SV NH; oH
0 AgZO
= DDQ OH CeCl, o .
_ - - +
N N then NH;
NHAc H NHAc| HC!
- : NHAG !
\__cystodytin J styelsamine B )

11/23/15
- (oCel HaN> H3N -
NH; |
o o) Ag,0 o
0 — H
N OH —> Ny 0
NH,
OH 0
NHAc
St
| OH
LI —
N
H NHAG

For other synthetic work: Ciufolini, M. et al. Tetrahedron Lett. 1995, 36, 4709.

Kirkpatrickla variolosa - (Kirkpatrick, 1907) - MNA 1613

Variolin B

Ay

g

Isolation:

Antarctic sponge Kirkpatricka varialosa
Bioactivity:

IC50=1.6uM (HCT 116 cell line)

N\ / OMe

Morris, J. C. et al. Tetrahedron Lett. 2001, 42, 8697

0
s 107 ot Mes

E styelsamine B

PMBHN
For other synthetic works:

Alvarez, M. et al. J. Org. Chem. 2003, 68, 10020;

: Vaquero, J. J. et al. Eur. J. Org. Chem. 2010, 5607

Cl Li
NN ———>»
\r THF, 53% THF, 76% _

SMe Y Cl N
E N N SMe
' / \7,NHPMB
' 1, m-CPBA —N 1) NaSEt/DMF
: 0,
: CHCly OMe 95% ™
; 2, PMBNH, 2) TfOH, 80%
: 78% 2 steps
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_ OMe OMe E

Pareitropone imerubrine Grandirubrine | !
Feldman K. S. et al. Cha, J. K. et al. JACS 2001, 123, 3243 Boger, D. L. et al. !
JACS, 2002, 124, Banwell M.G. et al. Heterocylces, 1994, 39, 205 JACS, 1995, 117, -

_ 11600 Boger, D. L. et al. JACS, 1995, 117, 12452 12452 ) :
OTIPS ;

OMe O’y 1) mw—@oms 5

MeO N ‘4, '
N > '

. O, ‘, '

MeO 2) nBuLi, Z\ , 74% '
OH :

LIHMDS pn | PhICN)OTE 5

DME | DCM 5

- ~ - SnBuj!

Z OTf 3.

MeO ‘ 64% | MeO Z MeO FZ !
oo e ...
MeO MeO NHTs MeO NHTs |
| 1, KF, Al,O4 ;

2.8ir, 57% 5 Ppareitropone  Feldman K. S. et al. JACS, 2002, 124, 11600 :

- N s
X / Isolation: ;

N Streptomyces strain CNR-698 in deep sea’ !

NH Bioactivity: '

R 2 . _ ‘"

| HCT-116 colon carcinoma (IC50=320 nM) '

H,N Z Syntheses: '
N Cl Fenical W. et al. J. Am. Chem. Soc. 2010, 132, 2528. (17-19

) NH, steps); Altmann K.-H. et al. Angew. Chem., Int. Ed. 2010, 49, :

= : 6936 (17-18 steps); Nagasawa, K. et al. Chem. Commun. !

X _ S, Ammosam'_de A 2013, 49, 6519. (15 steps);Cushman et al. Org. Lett. 2010, .
\X = O, Ammosamide B) 12, 3112 (9 steps) E

H,N  NO,
MeO,C COzMeozN 4 steps HoN
TFA, reflux, 40% N7 co,M NZ > CO,NH
H,N  NO, 2vie 22

Doebner-Miller
reaction
Xie, P. et al. Tetrahedron Lett. 2010, 51, 4806

Isolation: Eunicella
HN —
N

granulata (a soft coral).
H Granulatamide B

Ho
Ammosamide B

J. Nat. Prod. 2006, 69, 668.
Synthesis: Firstner A. et al.
Angew, Chem, Int. Ed. 2013,

52, 13071
1) n-octanoyl chloride MeMgBr, , Me—Fe 1
)\/ AICI5, DCM, refulx B Fe(acac)s (5%) K, X
. CO,Et > (s |l —> M
2) H2804, AcOH (0) (e} Etzo, toluene o) O
87% over 2 steps -30°C, 83% - + -
Firstner A. et al. tryptamine, HOBt Fe N
Angew, Chem, Int. Ed. EDCI, TEA N
-
2013, 52, 13071 '™ s o AR
DCM/DMF, 82% 2 I 0" 0
(H """""""""""""""""""" N
H:\,;NHz H2N\ﬁr,N
B =
Meo‘®_$\/'N\C' C'/N'\/X_Q’ oM Hoss-g
s
S S N
eO 4 JN\ |~ 4 .N/ N NH,
NERE MeO learm Polycarpaurine C
H NH2 N~+
NH,
Polycarpaurine A Polycarpine )

NaHSO3, Hzo, rt, 72% ‘

SCl, S,Cl,
o AcO 91% .
'Bé%WH Wang, Q. et al. J. Heterocyclic Chem. ASAP
0
L
~ M CN Br
/>-NH2 e Br,
CHO —-——
MeO 68% then NoHiH0 - e
over 2 steps MW OMe
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Holomycin Nielsen J. et al. Org. Biomol. Chem. 2007, 5, 344 NHBoc
MeO NH,TFA
SPMB
puBsH SPMB 1. PMBNM2 oy es [ A ben Still. 1. W. J. et al.
o N TiCl [ \N—PMB - MeO 8 J. Am. Chem. Soc.
—_— —_
AcHN / qua”t s, $ 1995, 117, 7261
MeONa 2, (COCl), HO Ng— -
0,
EtOH, 100% ‘SPMB TEA, THF, 45% o) Voo
NH,OAc

150°C
87%

For other synthetic works: Behar, V. et al. J. Am. Chem. Soc. 1993, 115, 7017; Davidson, B. S.
etal. J. Org. Chem. 1993, 58, 4522

1) HCI, MeOH SPMB
R = Me, holomycin ~_Teflux, 99% m-cresol pps Thiarubrine A Isolation:
R = n-pentyl, TFAHN / TFA air N—PMB the leaves of Aspilia africana
xenorhabdin | 2) RCOCI, EtzN reﬂux /S—S\ / chimpanzees' pills
THF, 65% 45% — —— Bioactivity:
° L A4 antibiotic (0.1-10 ppm)

For other synthetic works: Angew. Chem. Int. Ed. 1962, 1, 265; J. Am. Chem. Soc.

Koreeda, M. et al. J. Org. Chem. 1998, 63, 8644

1964, 86, 5654; Bull. Chem. Soc. Jpn. 1974, 47, 1484; J. Org. Chem. 1977, 42, 2891 CH,OH \
R = CH;, Varacin ' Z HS  TMS /
RO NH; R = H, lissoclinotoxin A Y cat. KOH TMS S
s Lissoclinum vareau (ascidian) j» HOH,C DMF, rt, 87%
MeO ] IC50 = 150 nM (HCT116) B B _
Sg 0 1) DMP, DCM r r nBuLi, THF
) ; 91% Br—\ /7 Br then Mel (1 eq)
' —_— _———
N=SCN © 2)PPh;,CBry, TMS S S TMS then DMF (1.1 eq)
NHBoc MeO NHBoc : DCM \/ BF,OEt
__ 0o o tBu,Cu(CN)Li, ' 3 2
MeO SCN : PPh. CBr Br. g, 1 BULi THE
AcOH, 89% e THF, -78°C : A 3, CBry —) )— TS
’ 67% D T= \/ \/ =—cHo __ DM _ —= \/ \/ =/ T -
(o] ' — — h— h—
BuLi : TMS, S S TMS 34%over2 TMS. S S TMS 2, 2 g,
MeO NHBOCTMEDA NHBoc  S,Cl, ; / ctons /
BaCO, ; P Pd(PPhj),, Cul,
th StBu ' TEA, toluene,
eO StBu en 59% : 419
tBuSStBu StBu ’ l ; y 1) TBAF, y °
51% = == J T = { V== /
NHBoc NHBoc -2tBu’ NHBoc . TMS. S S TMS 2) I, S-S
-Cr tBu : 53% Thiarubrine A
I .
S\S\‘\ ,CI S\®/S\ /CI SZCIZ S '
® S—S < (? ) §" -— . Koreeda, M. et al. J. Am. Chem. Soc. 1994, 116, 10793
MeO s-s (g -8 MeO s’s‘s’\C} :
OM cl MeO S ! For other synthetic works:
e OMe OMe 1By : Block, E. et al. J. Am. Chem. Soc. 1994, 116, 9403
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Selected synthetic works:

Opatz, T. et al. J. Org. Chem. ASAP

Itami, K. et al. J. Am. Chem. Soc. 2014, 136, 13226

Jia, Y. et al. Org. Lett. 2011, 13, 312

Opatz, T. et al. J. Org. Chem. 2008, 73, 4526

Alvarez, M. et al. J. Org. Chem. 2005, 70, 8231

Ploypradith, P. et al.J. Org. Chem. 2005, 70, 5119

Handy, S. T. et al. J. Org. Chem. 2004, 69, 2362

Boger, D. L. etal. J. Am. Chem. Soc., 1999, 121, 54
OH lwao, M. et al. Tetrahedron, 1997, 53, 5951

Lamellarins Banwell, M. G. et al. Chem. Commun. 1997, 207

Selected synthetic works:

O OSO3Na
O Gaunt, M. J. et al. Angew. Chem. Int. Ed. 2015, 54, 5451

O Davies, H. M. L. et al. J. Am. Chem. Soc. 2015, 137, 644
0 / OMe  Jia, Y. et al. J. Org. Chem. 2013, 78, 5810

Jia, Y. et al. Org. Lett. 2011, 13, 312

Tokuyama, H. et al. Angew. Chem. Int. Ed. 2010, 49, 5925
O Q Furstner, A. et al. J. Am. Chem. Soc. 2006, 128, 8087

Furstner, A. et al. J. Am. Chem. Soc. 2005, 127, 11620

Ha Dictyodendrins

Selected synthetic works:

Jia, Y. et al. Org. Lett. 2011, 13, 312

Banwell M. G. et al. Aust. J. Chem. 2009, 62, 683

Boger. D. L. et al. J. Am. Chem. Soc. 2005, 127, 10767
Bullington J. L. et al. J. Org. Chem. 2002, 67, 9439 HO
Ruchirawat S. et al. Org. Lett. 2002, 4, 2633
Boger. D. L. et al. J. Org. Lett. 2000, 65, 2479

HO 0]
“ OH resistomycin

OH O OH

R = H, santarubin A
R = Me, santarubin B

Trauner, D, et al. Angew. Chem. Int. Ed. 2013, 52, 9509

J. Am. Soc. Chem.
1985, 107, 3879
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