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Part I: Halogenated Terpene Natural Products

- Organisms from the genus Laurencia are characterized as plant-like red algae from
Rhodomelaceae, the largest known marine red algal family

Sesquiterpenes: - Can be subdivided into 10 common skeleal motifs derived from
farnesol (X represents common halogenation site)

st

- Laurencia sp. is the most prolific producer of halogenated natural products within the
Rhodoelaceae family, they include
- Halogenated terpenes
- Halogenated indoles
- Halogenated phenols
- Halogenated non-isoprenoid acetogenins

- Polyacetylenes of Marine Origin: Chemistry and Bioactivity (Zhou et. al. Chem. 32% (2 steps) (+)-elatol (9 steps, 11% overall)

Rev. 2015, 115, 1543-1596)

rearanged
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- The structural complexity and unique biological activities of secondary metabolites ber:zene,u THF, '78:C_’RT (o] M
from Laurencia sp. has promoted significant interest from synthetic chemists ' 60 °C, 97% 89% e
: o : : : 1) 48% HBr, CF
- The purpose of this group meeting is to highlight some interesting examples of the . Br.. AcOH 3
impressive total syntheses directed towards these marine natrual products 8:12’d.r. ’ Ln =
- Key reviews: !
- Halogenated Organic Molecules of Rhodomelaceae Origin: Chemistry and 2) DIBAL-H, _N t-Bu
Biology (Wang et al. Chem. Rev. 2013, 113, 3632-3685) -78—60 °C (4-CF5-CgHg),P 0\7
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Total Synthesis of (t)-Filiforminol and (t)-Bromoether A: Yoo, Synthesis, 1998, 771 j\/\ Me
H, ' Bt~ Me fo)
2 ' , NaH
a ArMgBr, Me O Cp.Ti{ ‘AMe, Me | — _— Me
CuBreDMS; / Ci / . THF, 50 °C
—_— ’ —_— ” ! T
Mel, HMPA, Me  THE 0°C Me : (15% (74%) 29%, 7:3 el
Mé 0 °C, 50% Me OMe 81% Me OMe ' (cis/trans)
3:1 (cis/trans) o H 1) NaBH Me Me via
M Me ' abH, \Me
20, 515 y {_(mix o/p) ° - Hi,ﬂ Me
120 , 5 % + - ! 2) Br r ’W
2) DMDO, 69% Me : 2 Br
’ ° Me OH Me OH Me (0] ' CH,Cl,, MeMe Meme +
o [ ) OH : -40 °C
9% (isolable) (unstable) 60% ' Reported by Martin Revised Structure
Me 4 Me 4 ! Tetrahedron 2002, 58, 6749
Me Me R
Br, Br CBr,, PPh, Br Total synthesis of (+)-spirolaurenone: Masamune, Tet. Lett. 1982, 23, 2887
—_— —_—
AcOH,RT Me o) PhMe, A  Me (o 1) BFy»(HOAc),  ~ COH
65% OH 579 Br Me  CHiCN,A 1) (COCI)y;
(2)-Filiforminol (2)-Bromoether A 3 steps | 51% CH,N,
________________________________________________________________________________________ geraniol —_—
; ] _ BrHo ~Me 2) DIBAL-H, ~Me 2) Cu, A
Synthesis of (+)-luzofuran and (-)-ancistrofuran: McErlean, JOC 2014, 79, 880 Me N 15°C Me 5:1 d.r.
1) Ba*; 3) PDC,DMF  Br 47% (2 steps)

3-furanaldehyde 85% (2 steps)

(2 mol%), NaCO,H OH -78°C, 36% !

2) DMP ~ o TCPT, NBS o
NS NS —_— NS NS 3 —_—
Cl 3) Noyori cat. EtNO,/CH,Cl,, 1) LIHMDS;  Me, S 1) HCIO,,
TMSCI, 0 °C > > DME, 60 °C
42% (3 st d.r. =4:1 — > —
o (3 steps) r 2) S I’H 2) LiAlH,, 0 °C
ol S S+ ! < I—VleMe 41% (2 steps)
L \_0 o -78 °C, 94% Br
R Active 2 steps
Me MeH (+)-quofuran TCPT = _T“Q ( P )
N (29%) Me S 1) MsCl, Et;N _
" + 2) LiAlH,, 1) Meli, Me 0]
Mg S _NooNo_ K No N_ Et.O
= > SN ClAr"">N" Bt D N"TArCl; Et,0, A 2
\_0O THF, -65°C N o 3) Mol wet 2) Jones [0] " _
86% Me pd H ace;one, A 98% (2 steps) . ;’wév'e (+)-spirolaurenone
(+)-epi-luzofuran (7 %) (-)-ancistrofuran 36% (3 steps) Br
“““““ Diterpenes
Synthesis of (£)-3-debromo-perforatone: Martin, Tet. Lett. 1978, 19, 481 ' Total synthesis of (+)-prepinnaterpene, : Masamune, Tet. Lett. 1987, 28, 4303
HO ' .
- 1) LiAIH 1) Pd/C, H
Me : 4 y A2,
LA, _ L MvK_ 1) NBS Me|: © 2) Ac,0, pyr A9 EtOAc OH
E/\ — T | Yo ' 60% (2 steps) 2) Jones [0] ~
2) HBr (aq.) THF, -40°C \— 2)DBU,A |, \: — e _—
90% (2 steps) 86% e , 3) O3; Zn, AcOH 3) LiAIH,4, THF /
; 4) p-TsOH, A -20 °C < “H

H 51% (over 5 steps) H o
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T 1 Heoe, oV 9§ 1) t-BuOK, a
5 steps NaOEt, 0°C X Mel, -78 °C
—> —_—
84% 2) BuSH, 2) KOH, DEG,
p-TsOH, A, 80%
BnO OBn MgSO, BnO OBn (4 steps)
Br
M 1) PCC
3 st 2 st S 2) p-TsOH
steps steps )p—s>
62% 97% 3) Meli, Et,0,
-20 °C, 94%
OH OBn (3 steps)
1) DMSO, Ac,0 Br
1) BuyNBr, AcOH z Me
M ZM (+)-prepinnaterpene
2) Pd/C, H, 3) Mel, NaHCO;
3) PDC, 51% acetone/H,0, .o Me
( 3 steps) A, 54%
(3 steps) Me
Triterpenes
Total synthesis of venustatriol: Corey, Tet. Lett. 1988, 29, 3171
1) (-)-DET, e 1 PhsPxCO:Me
Ti(O-iPr),, 2) Rh-Al,03,
_tBuOOH 'V'e Me Ha, pyr, THF Me Me
farnesol
2) CrO3°2pyr 3) DIBAL H
90% (2 steps) 73% (3 steps)
1) NaCN,
AcOH; eO CN 1) 5% MsOH, 0 CHO
5% TsOH CH,Cl,, 0 °C
. Me Me \H o, M
1:1dr. . 61%
Me Me:/ 2 2
2) (-)-DET, | oHO 2) TBCD, H H
Ti(0-iPr),, CH;3;NO, BrH Fragment A
tritylOOH 26%
30% (2 steps) 3) DIBAL-H, 54%
1) (-)-DET, OH
Ti(0-iPr),, :_Me
. tBuOOH 1) PCC
geraniol —— > Me 2 OBn
2) NaH, BnBr H OH 2) CICH,OMe,
3) 0.2 M HCIO, Me NaH, A
70% (3 steps) 34% (2 steps)
1) Pd/C, H, 1) 9-BBN; NaOH,
2) Swern XOY\ H0 0 me H, .\Me Br
3) H,C=PPh;, ', 2) PPh;, CBr, Me o d N
-78 °C—RT 84% (2 steps) ~
Fragment B

88% (3 steps)

tBuLi; CeClj;
fragment A

1) Swern
2) MeMgBr
—_—

3) 0.02 M TsOH

venustatriol

Br

69% (3 steps) H (14 steps LLS, 1% overall)
ETotaI synthesis of (+)-Intricatetraol: Morimoto ACIE 2007, 46, 1132
; MeO 1) K,CO5;, MeOH  MP,
: 7—0 2) (+)-DET, '}—
' Ti(O-iPr),, =
' tBuOOH
' E—
' 3) Shi epox.
' Me Me OAc 6:1dr.
! 82% (3 steps)
' (3 steps from farnesol)
+ 1) aq. LiOH,
v dioxane, A 1) TBAF
2) TBSCI, Et;3N, H, Me 2) SO;°pyr, H, Me
' DMAP R v $ DMSO, Et;N R 2 N
: SN OTBS ——— ~ "0 X
+ 3) MOMCI, MOMO Me OMOM 3) H,C=PPh3, MOMO Me OMOM
' DIPEA THF, 0 °C
1 62% (3 steps) 90% (3 steps)
: MeoLC!
' 1) Li,[NiBr,], e
» 1) DDQ o H Me THF, 56 hrs.
' 2) LiAIH, > \ 76%
P M - O o -
+ 3) MsCl, pyr; Me MOMO Me OMOM 2) SOCl,, DMPU
'+ KyCO3 0°C, 30 min. momo Me
' 86% (3 steps) omom
+1) HCI, MeOH,
+ 66 hrs.
n' 55% (2 steps)
: > JR—
1 2) Grubbs 2, (KOCON),,
I CH,Cly, A AcOH,
' 86 % MeOH,
! 70 hrs.
' 56%

(+)-Intricatetraol




Kyle S. McClymont

Laurencia Derived Natural Products

Baran Group Meeting
04/30/16

Total Synthesis of ent-Dioxepandehydrothyrsiferol: Jamison, JACS, 2009, 1371, 12084
- Uses a biomimetic poly-epoxide opening strategy to secure tricyclic core

1) TIPSCI, Im, '
2) SeO,, H OAc 5
Ve o t-BuOOH o :
z z 3) Ac,0, pyr z z
Me Me Me OH 58% (3steps) Me Me Me OTIPS 5
1) Shi epox. .
2) LiOH 1) SO5epyr, ;
3) MsCl, Et;N; o, o Et;N, DMSO o CO,Et,
LiBr Me - % 2) Ph;P=CHCO,Et .
e —_— '
4) LiBEt3H, Me Me Me OH 3) Stryker's Me Me ;
-78 °C cat. 0 :
5) TBAF PhSiH, 0 °C R ‘
37% (5 steps) 76% (3 steps) :
o 1) (+)-DET, ;
1) DIBAL-H Ti(O-iPr),, ;
2) Ph3P=C(CH3)CHO t-BuOOH !
—_— Me Me '
3) NaBH,, 0 °C | 2) Boc,0, '
MeOH Me. NMI, 0°C '
38% (3 steps) Me 54% (2 steps)
Me OH !

HFIP, 4A MS o

0°C, 36% (&

tBu

(+ 36% epi-Br)

1) NaOH
2) (CH3)3SlI,
1) NaOH Me Me n-Buli
2) Nalo, O A4355°C
o |%

3) Comins & & 3) TESCI, Im
reagent, Me H 41% (3 steps)
LiHMDS, H (2 steps from 4) 9-BBN, 60 °C
THF, -78 °C 1) PdCly(dppf), geraniol)

CsCO; (aq.),
THF/DMF, 40 °C, 78%

l 2) TBAF, 83%

80% (3 steps) |

Part Il: C45 Acetylene Natrual Products

Biosynthetic origin: - The acetylene nomenclature is derived from the proposed

biosynthetic precursor

Fatty Acid
Metabolism

WOH
.
Br

prelaureatln

W

prelaureatin

Y4

Laurencenyne(Z) / neolaurencyne(

'

HO OH

)

- Enzymatic
electrophilic
bromination produces
cyclyzed derivatives
(for emperical evidence
see Tetrahedron 1997,
53, 8371)

V4

N

AN
Laurediol

Synthesis of enyne containing acetylenes
Synthesis of (+)-laurencin - Massamune, Bull. Chem. Soc. Jpn. 1977, 52, 127-134, 135-141

OH 03, MeOH, 1)TsN,H,, ! §—0H) .
-78 °C; DMS; o] cat. H*, A + 1) 80°
Et \NMez o]
AcOH, NMez, . < 2) MeLi ( z > 2) HBFy, A
-steps from N E¢ —OAc 3) Mel, EtOH Et
furanoic acid HO:C COzH
— — o)
1)H°\/\OH
-TsOH
o iy OH _P o P
3 (0] 2) CrOg, pyr (o] 3 o 2)
Et Et

1) TBAF

2) p-TsOH

3) NaBH,
R

4) CBry, PPh,

A\

(+)-laurencin
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"General Approach to Halogenated Tetrahydrofuran Natural Products from Red Algae of ' cis-Maneonenes-A and -B: Holmes, J. Chem. Soc. Commun. 1983, 8,, 415

the Genus Lawencia: Total Synthesis of (+)-trans-Kumausyne and Demonstration of an ' o CO.Me 1) PrMgBr, H
Asymmetric Synthesis Strategy" - Overman, JACS 1991, 113, 5378-5384 ' clocC 1) RT, 24 hrs 2 TMEDA W
0 TAETIRCTA
Prins-Pinacol Q H o o H : cocl 2; KOI;_, Br; 5 2) Bry, MeOH H
OBn (o} ' 3) Bu;SnH 3) LiBHy, A fo)
"\ BnOCH,CHO - 1) mCPBA_ i : 65% (3 steps) o 4)PCC Br I?tMe
, PTSA, 69% o 2) Pd/C, H,, o ' H 36% (4 steps)
1 H EtOAc : 1) C\__Me
2-steps from keto . 3) Swern : o moN  We o
alcohol key building block 540, (3 steps) ' TMS_(:)_M B —
1) =19
SiM +  Et,0 7?3 C 2) TBAF
1) fMies 1) DIBAL-H ' 20, -78 ° TMS 24% (2 steps)
SA ¢} H 2) TMSOTH, ¢ dr. 2.5:1 Et
BF3°OEt, DIPEA o\ TMSO.. 52) Lindlar's cat. Cl.  Me
idi Et \ ! Hy, 20% (2 ste N "y=
2) 2,6-lutidine, T 3) Pd(OAc), o i Hy, 20% (2 steps) vl
TBSOTf, 0°C H OTBS 51% (3 steps) 13) FVP (200 °C) 2 5
66% (2 steps) + 50%, E/Z (2:3) 2) TBAF
' 24% (2 steps)
Et Et | Br TMS <% B
1l '
1) (EtO),PC(Li)Cl,, Z 1) citri id, L T ST T
) (_100)2_) OSCI) 2 TMSO,,, H ) ‘i&,;g:c' AcO,,, H Synthesis of bromoallene containing acetylenes
— = > = The quest for kumausallene - Seminal work toward optically active bromoallenes
2) n'BuLl, -70 °C \\\ ~ 0 = 2) AC20, pyr \\\ 0 z -M heticall fth I
86% (2 steps) N 5TBS 92% (2 steps) N 5TBS ost synthetically targeted member of the bromoallenes

- Pioneering work by Overman and contributions by Evans established methods to install
bromoallene moeity -
(see Vanderwal ACIE 2016, 55, 2) Lowe's rule - Lowe: Chem. Commun. 1965, 411

~,Cl cIt
|-1— o H H c|>=._\B > é/ . )
H A R S
H H

AcO, Br
1) HEpyr, 100% D(:\/\/Et General strategy also applied to
— \\/\\\\\ o’ “H the synthesis of (+)-kumausallene

2) PPh;, CBry, (vida infra)

4020}6-d|-tBu-pyr (+)-trans-Kumausyne ‘. .\.\\H H
o (2 steps) o
---------------------------------------------------------------------------------------- v BTN B o H Bf (R) 1) Most polarizable group in vertical axis

General approach to seven-membered cyclic ethers - Overman, Synlett 1992, 811 Br 2) If A more polarizable = + rotation, S config.

- In the synthesis of (+)-Isolaurepinnacin: Overman, JACS 1993, 115, 9305 (-)-kumausallene L If B more polarizable = — rotation, R config )

JACS 1997, 119, 2446 (full paper)

T™MS Na*/K* ATPase inhibitor

WOTIPS OH
OMe 1) BCls, O

Approach 1: Overman's halogenative Sy2 displacement strategy (JOC 1993, 58, 2468,
see Merchant 2015, Martinez 2016)

AgOTf, DIPEA _T850°C : Ti(0i-Pr)
Et ' :
* o w o}\ﬁ’*onps . 0 T s
Br o 3 2) TBAF ; H Ticl
Br cl 86% (2 steps) Br : OBn ) e
M ____________________________________ ; /" _: z O THF, -78 °CRT
- ¥ o OTBS H 77% (3.1:1 d.r)
7-steps Et P : BrO " H
—. \\\\‘ o u,,‘/\/\\ . R ., — " Et
A : Et" O '/‘/\/\\ 't 1) K,COs, 4/ 1) LiCuBr,, 60 °C
Br cl . OAc N ! MeoH 7 4 77%, 15:1 d.r.
(+)-isolaurepinnacin (12 steps and 15% overall . ) ] " .
yieldfrom cis-2-penten-1-ol) Straltegy also a(l)pplled to j}g;h:;ss of}: 2) TrisylCl, OTris  2) HF-pyr 0%, Br
+)-laurencin: Overman, N z
See also: Snyder, JACS 2011, 133, 15898 (11)7 5028 (24 Stocs 201 vield) oD MAP OTBS 3) PPhs, CBr, Br
Snyder, JACS 2012, 134, 17714 ; 117, 5958 (24 steps, 2% overall yield) ::  88% (2 steps) 21% (2 steps) (+)-kumausallene
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Approach 2: P.A. Evans bromocyloetherification strategy (AICE, 1999, 38, 3175; see also

1) TBSCI, Im Feldman, Tet. Lett. 1982, 23, 3031)
2) PBu;, 1) Et;N; BusP, 0
=-co,Me PhSeBr, 76% H, H
BnO —> Bno COH ———>
n 4 &y 3) Jones [0] I 2oy amsysiM, 00 L
OH OH 949, (3 steps) ~Aco,me EtB,0, °" 2
H -78 °C, 92% 32:1 cis/trans
1) K-selectride, 4 - O _o y OH
THF, -78°C 1) DIBAL-H
_THF, -78°C 2 S JDIBAL-H 2 . S =
2) PPTS, A H 2) TMs—=—
84% (2 steps) °"© .78 °C>RT; PPha BNO Sml;, DMPU,
TBAF 87% (2steps) y _ H THF, 99%
1) TBCD, N o NN 11 EZ
CH,Cly, ,RT .\‘\\H + .ﬁ.\\Br
2) FeCly, 0°C Bt ¥ (1:25) H H
84% (2 steps) carried forward re-cycled
1) SO5epyr, HoH
DMSO, E;N ; N
\H —— H,, "\H
o= ] 2BFeOEL, N\ NN 3
HO Br W/\ ér H Br
7 i ™S
complete diastereoselectivity 3) PPhy, CBr,, (-)-kumausallene

obtained in bromocycloetherifcation

; . di-tBu-pyr
with DMF additive: Tang, Org. Lett.
2011, 13, 3664 27% (3 steps)

Biomimetic synthesis of (-)-aplysiallene: Fujioka, JOC, 2015, 80, 10261
- Model studies revealed tandem bromoetherification of (Z,Z)-diene diols afforded the cis-
fused bis-THF ring with the ring substituents placed on the convex face

OH
S, S-tartaric ﬂ» (I)’/'_<; ﬂ» TBDPSO N : OH
acid o 25%
Me_ Me X_ _OTBS
1) 2,2-dimethoxy- Q" o HQ OH
propane, CSA —\ / — 1) DMP —\ / —
2) Lindar's cat OH ) TMsCHN A
Y )
quinoline, H, OTBDPS LDA OTBDPS
3) CSA, 87% (3 steps) 70% (2 steps)
1) TBCD, 82% H H 1) DMP; Et;N T H
9:1d.r.

0,
%o BN
\“ 2) Et\[rBr

Br PPh, H o H Br
68%, 1:1 E/Z

2) TBAF, 97%

Iy
=

o
I
(e}
o}
ar-

e
=

(-)-aplysiallene

Asymetric synthesis of (-)-panacene: Boukouvalas & Snieckus, Org. Lett. 2006, 8, 3597

Me Et 1) TIPSCCH, Et OH

1) s-BuLi; Mel ZnEt,, (R)-BINOL,
COH " ThE 78°C CHO  1j(0i-Pr), 1) LiPPh,, A
— — I ——
OMe 2) LiAlH, OMe 2) TBAF OMe 2) CO, NMO
3) PCC 3) Lindlar's cat., H, Pd(OAc),(1.5 eq.)
80% (3 steps) 80% (2 steps) 49% (2 steps)
1) DIBAL-H; 1) DIBAL-H
Et H o O  Ac,0, pyr Et H o CN 2) (+)-NME
100% TMS————2ZnOTf
—_— —_—
2) Et,AICN 2) TBAF
O H g%, 17:1dr. O H 42% (3 steps)
4) Overman (-)-panacene (15 steps,
end game 8.3 % overall yeild)

Racemic synthesis of (+)-panacene: Canesi, Org. Lett. 2008, 10, 4629

Et Et via + M
H O E =
PIDA, furan | Tt 0J oS,
> | Y
TFE, -30 °C, \:—/\ > -
OH ; o H
1 min, 46%
R R o) o)
formal [3+2]
R =H ArEt o/p (1:1.3)
R = TMS ArEt ortho selective H
1) Hg(OAc),; Et Et H
L NaBH,, NaOH H OH — _TMS H 0 .%l‘\H
- 1) AgNO5;, NBS
78% y/ ) AgNO;, NI y
2) Evans enyne 2) Hg(OAc),; H

H
75% o ~_SH
’ 72H°/S° (2 steps) (+)-panacene (5 steps,
8.4% overall yield)

Microcladallenes A-C: A lesson in anchiameric assistance: Parton, Chem. Eur. J. 2015,

- Prepared from key bicyclic intermediate 21, 15988

: /) 1) LIHMDS,

: EtO,C /

: OPMB HO allyl-Br _\\—o ’

: 3 steps (o] NMe, 77%, 8:1 d.r.

o " (. s °

; X 66% o o O 2) =—co.Et E o

. 4steps NMM, 99% o ", _0
: ~

! 1) Grubbs 1 Et02C7 TN Sml,

P <

' 2)PTSA, A o q 0—&H MeOH/THF,

1 91% (2 steps) % RT, 2 hrs. . . Z

P & "Mez 249, 131 dr. Bicyclic g/ NMe;

intermediate
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1) LiB$'|4, o 1) nBu3$nH, E 1) vinyl-MgBr / \ / \
MeOH, Et, AIBN, A ' - i
ot | L aslaid omes oo
2) I3, PPhg, Im 2) PTSA L steps
3) TBSOTf, Et3N 3) NALG-CI ' 3) NaH, BnBr BnO o ‘y 85% BnO "y
76% (3 steps) 79% (3 steps) 81% (3 steps) £l OPMB £l OTs
' 1) LIHMDS,
benzene, 7 °C 1) DDQ
TiBr, (6 eq.) via Syior O-1 ' 87%, cis/trans (5:1) Hu, 2) CBry, RyP
— s oxonium . 2 BnO" ) H »
CH,Cl,, RT ¢ 2) Grubbs 2 A \ 3) DIBAL-H
2oy : 57% CN
¢ Overman
' approach Bru, B . , ,
. ! H or final compound contaminated with
Et H cl 9:1d.r. ‘%H ~1Q% of op_posite allene steroisomer
cl, z J ' 50%, 4 steps which was inseperable from the product
—_— . . H
CCI/THF,  Br" |§| LH : (+)-ltomanallene A
0°C—> A ;’to S e e e e e e e e e e e e e e eeeeeeeeeeeecmeececeeeeemeeeeacmeeaaaa
2 hrs. i i
Me,N undesired (40%) Synthesis of long-chain polyacetylenes (>C15)
Total synthesis of peyssonenynes A/B: de Lera, Org. Biomol. Chem. 2011, 9, 6979
(o]
ooy Cl - 1) BF3;°OEt,,
itrace imine! V/\CI TIPS—=—Li /\)J\OH
hydrolysis: —=H THF, -78 °C H Z 1) DCC, DMAP 0 fragment A
' product: ) —> 2)—>L woloctride + 2) NIS, AgNO; !
1isolated on! NMe - ’ 9
: wiu® + 2 THF, 72:1 d.r. é—-o OH  68% (2steps)

95% (2 steps)

Overman cl

approach Br

5.3:1 d.r. A
76% (3 steps) H

(+)-microladallene C

Synthesis of (+)-ltomanallene A: Kim, ACIE 2010, 122, 764 via intramol
chelation control
N N
. I<
o] 5 Steps ‘\\OTIPS LIHMDS, Etl “\OTIPS Et
64% THF, -78°C gy WR Me
OH 91%, 9:1d.r. % “\ \%\0)7
O¢<— OPMB o OPMB O\L —O
NMez NMez P B

1) EDC, DMAP
H JHe o 1) Li—==—TIPs
MOH eV ~ome y /\/ﬁ(zi\ﬂe -40-525 °C
2) Cs,CO5, Me 2) Ni(OAc),4H,0
o Nal, Cul, o NaBH,, EDA, H,
Et——=—\ 75% (4 steps)
OH Br fragment 1, 3) TBAF, 81%
CuCl

o)

MGM
X
H

piperidine, 0 °C Me
71% Mexo:H
A (0]
1) Swern OA S A
¢ X

2) EtzN, DMAP, Me\/=\/=\/v;,h/

Ac,0, E/Z (1:2) « OH
3) CAN (3 mol%), =

CH5CN/H,0, 70 °C peyssonenyne A (Z) N O ~OH

54% (3 steps), peyssonenyne B (E)

o




