Total Synthesis of (£)-Dhilirolide U
Henrik R. Wilke, Marlene Fadel, Kacper J. Patej, Jan P. Prohaska, Jonathan Kastner, Veronika
Avramenko, Oscar Garcia Gonzalez, Riiveyda Bal, Matteo C. Amberg, Jameel Ahmad, Nima Nasiri,

\

Mn''-mediated cyclization
Me

O,
e on
_ Me
o: w, (DIVIOA)-derived meroterpenolds
o

Stille cross-
coupling

o
M Ni-catalyzed
£ conjugate addition

(4)-Dhilirolide U

Scheme 4. Synthesis of Lactone 13 and Proposed Mechanism for the Payne-Type Rearrangement®

rearrangement

Scheme 3. Synthesis of Bicyclo[3.2.1Joctane Core 6
NBS,ACUH o o B s Bl A. Synthesis of Lactone 13
" then 3 a. (i-Pr) NLi c. Pd(PPhg),, MesAl o o °
\ Me OFEt HMPA, TsCN d. O, Sudan Il e. (i-Pr)oNLi ?H OH
bTL0 NC < Me then Me,S N < Me _MeCHO _ no e . NC H e
i 6 I 69% over H 87% over \; H N ¢ \ e
2 steps from isoprene' 4
2.RoH two steps TfO oA\ Sor  twosteps Me 4K ok me’ o okt me’ g
. R i ] & (-Pr;sioTY, 92% OEt O™ ot t 0EtOR o
i+ ')3 7 8 - 9,61% pi-9, 18%
o) R = Si(i-Pr)3 f Burgessl syn-eim. f. Martin's
(l-Pr);,SlO sulfurane
\M st 84%, ZIE >1:15 T5%. ZE 1115
e
03‘(""’)3 5 [ ‘Me i. DBU, CS;, Mel h. 4Maq g. Triton B -
OEt neH 6Me J. Phy0, 285°C H;804 N Me +BuOOH o
50% ¢. Mn(OAc)s, Cu(OAC) \ tsvj;/os?::sr 86% ~eew
Snider conditions Chugaev o Et
. ellmmatlon_A______________ N —
B. Proposed Mechanism
Mle-l ©OH Me HO, @
2\
o . Me o ketone H O\/. H Payne-type Me M
O™ Yot OSili-Pr)3 o H e H hydration NC "lhe rearrangement Nc -H* NC \
8 X-Ray of 6° 11(”8:“ """" H o ooeememeees - Qoo e 12
i-Pr)3Si
3 Me OH Me OH Me'
OEt OEt
14
epoxyketone
hydrate
S ek Contins Scheme $. Vicinal Carbon Quaternization and B-Ring Construction® T L —
e e eterd A of Vicinal Q y Carbon Centers ! TR R =

NBS (5 equiv) eyl vinylether (10 equiv), CTECl;
©2M),0°Ctort

NBS (5 equiv), eyl vinylether (10 equiv), CTECl
02 2o

1.2 dibromo-athoxctans, 4 N-Gmetyite,
CHCL 02

beome .-Gty 6 oqu), !
1:02M), 20 Crort

Dibrom . ethyl vi
oo, ol 0330, 30°Cr

i

L romn 2 toythne
M)t

<tboxyethene
o,

(CSA @0

fodo-2-cthoxyethenc.
M), it

(20 cquiv), CHCH: (04

Sta i)

staeim)

Ueno-Stork cyclization =p-b. AIBN, (n-Bu);SnH

"\ a.(-)-CSA
OEt

-21 (not observed)
B-21 (16%) .

TFA-HO-THF (1:12),95 °C (sealed lask)

TRA-HLO-THF (2:1:5),95 °C (sealed lask)

TFA-HO-THF (1:1:2), MW, 140 °C

HC (S0 equiv), THF-ILO (3:1), 65 °C 3%
HISO, (10 equiv), 1,4-dioxane-HO (3:1), 105 °C.

1504 (10 equiv), 14-dioxane 110 (:1), 95 °C

10 me: 83%

504 (10 equiv), 1 d-dionane- 0 (3:1), 85 ti
180410 equiv), 1 4-dioxane OGS C 29,4y sl (solted 16%6)

Selection of Investigated Conditions Outcome

OEt o .
Me .~ !

oo 1 Frw NA e :

13 (19%) O—Me ———————— NC. M
[ > Q. 65% dr=1.6:1 \ @ s

Me' *inconsequential Me
3 ’
13 19 O
2y Dal conditions !
5
¢. NiCly-glyme (20 moi%)
o neoccuproine (24 mol%)
e i 30 Rieke-Zn «-21X=H, Y =OEt

O N MeOH, 50 I (¢ p-21X=OEt Y=H -

‘021 (not observ
B-21 (19%, solated 16%)

I N T
d flas

ed)

st em0)

st 00

I, 4-eliminaton

B. Construction of the B-Ring 110°C, seale 20450 i A1)
Me, vMeMe‘ Me. - 0 a21 (not elr(;rwd)
S “oanine . BAgO [ e oo f R e 1)
s o (messy reaction)
g1 catalyst } g 2 +BUONO O oe . sebEB@mEmsan. D
89% then Mg via ~Me (messyracion)
A 1901 o im0 (09, )
aB=1:17 Me Me N acid chloride 1 VAN 4 PoNEL 10 (20 ”J;im MECN, bl LED
© 0 " s lyme (20 mol %), neocuproine (24
22 MeO’ 26 O Meofl.unux
% l‘hen 6MHCI s ':'“chfyf5;?2%5.‘3311}}?&5‘1.'Ifn"fh")‘?’&’:fﬁ'
a 19 (X = 1), NiClx g\)’mu’(ZO mol %), neocuproine (24
. e s B e, B0
. Me 5 IO NGhme o, oo 4
© 29 Me . s1 7(x B \.(}lnﬁ.en;(nz:nmé‘ neouprne *.i“ Lif}’/;’
4% isolated yield from 22 25% isolated yield from 22
h.LC,DBU,52% A aidol
I ne tetranydropyran In £Y serves as a transient protecting group 1or tne tertary aiconol ana masks an oletin
Scheme 6. Completion of the Synthesis®
— Ao,
-1 mo , LI
MeO orR O g ¢. BF3-Et,O
o A Me Sn(n-Bu); 32 Hs" sy HO
B =~Me
H 0\ then 4 M HCI 80%
N 72%, dr=1.3:1
Me
(o]
a. szOE 29, R=H
88% L»31,R=Tf Me
Me
f. DBU e. I, NaHCO, R .
MECN' 85 nc < BObbn‘.s sa“ 3 ‘Selectfluor, MeCN-H:0 (20:1), 0 °C S19 (<5%)
65% . DA, MeCN-H0-CHCh 0 staan
o]

e 10 (51,

Me v first total synthesis
M 14,15-dinordhilirane
O v key dhilirolide core assembled "
N\ v 3 quaternary carbon centers
v’ fully substituted cyclopentanone

55%

o
(£)-Dhilirolide U (1)



大平 進

大平 進
Total Synthesis of (±)-Dhilirolide U
Henrik R. Wilke, Marlene Fadel, Kacper J. Patej, Jan P. Prohaska, Jonathan Kastner, Veronika Avramenko, Oscar Garcia Gonzalez, Rüveyda Bal, Matteo C. Amberg, Jameel Ahmad, Nima Nasiri, Tobias K. Jenny, and Erick M. Carreira*
J. Am. Chem. Soc. 2026, 148, 5916-5922

大平 進

大平 進

大平 進

大平 進

大平 進
大平 進が「完了」にしました

大平 進

大平 進
(DMOA)-derived meroterpenoids

大平 進

大平 進

大平 進
NBS,AcOH

大平 進
Snider conditions

大平 進
epoxyketone
hydrate

大平 進
syn-elim.

大平 進
anti-elim.

大平 進
Chugaev
elimination

大平 進
Ueno-Stork cyclization

大平 進

大平 進

大平 進

大平 進

大平 進

大平 進

大平 進

大平 進

大平 進
Dai conditions

大平 進

大平 進

大平 進

大平 進
via
acid chloride

大平 進
soft enolization conditions

大平 進
aldol

大平 進
The tetrahydropyran in 29 serves as a transient protecting group for the tertiary alcohol and masks an olefin

大平 進

大平 進

大平 進
1,4-elimination and epimerization

大平 進

大平 進

大平 進


