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Dolabellane family
Structural feature

Dolabellane skeleton

Isolation

¢ characteristic trans-bicyclo[9.3.0]tetradecane core

¢ The dolabellanes were originally isolated from the herbivorous sea hare Dolabella californica.

Bioactivity

¢ The dolabellanes have exhibited an impressive range of biological properties, including significant cytotoxic,

antibacterial, and antiviral activity.
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2. Total Syntheses
2-1 First Total Synthesis of Dolabellatrienone
E. J. Corey et al. J. Am. Chem. Soc. 1996, 118, 1229.
Retrosynthesis

& ™

Me —cooH
cyclization Wittig olefination
CHO
1 Dolabellatrienone 19
Li / OTBDPS
Claisen J 1,4-diene
rearrangement cyclization COﬂStrUCtIOﬂ
— 0 :Dy Y A~OH
Key = O = COOH
13 12
Key reaction: Enantioselective Ireland-Claisen rearrangement to lactones
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Table A

S’ N N "‘S entry R, R, yield? % threoerythro® ee’%
n O, I Me Me 75 99:1 >97
2 Et Me 79 98:2 954
3 Me Ph 75 91:9 ¥
27 (S, S)-L,BBr 4 Et Ph 72 91:9 >97/
Corey, E J et a[. 5 Ph Ph 100 2377 >97f
J. Am. Chem. Soc. 1989, 111, 5493, S ey e & S
J. Am. Chem. Soc. 1990, 712, 4976. 8 CH,-1-naphthyl H 48 77¢

J. Am. Chem. Soc. 1995, 7117, 193.

“Reaction times at -20 °C: 14 days for entries |, 2, 5, 7, and B; 7 days for entries 3, 4, and 6

R; yield,? % erythro:threo® eef %

Table B
¢simply by a change of the solvent and entry R,
the tertiary amine used for enolate formation. 1 Me
¢ sterically smaller EtzN(relative to DPEA) should 2 Et
accelerate the direct deprotonation to form the trans-enolate. 3 Me
¢ less polar solvent should slow the dissociation of bromide ion 4 Et
to from the ion pair. g glt;h
¢ increasing solvent polarity favors cis-enolate. 7 SPh
8 CH,Ph
9

Recent studies

CH,-1-naphthyl

Me 65 90:10 96"
Me 79 89:11 >974
Ph 88 96:4 >97h
Ph 69 95:5 >97h
Ph 100 98:2 >97¢
Me 56 95:5 >97/
Ph 45 91:9 >97
H 57 8as
H 63 798

Jacobsen. E. N. et al. J. Am. Chem. Soc. 2008, 130, 9228.

AReaction limes at -20 °C: 14 days for entries 1, 2, 5, and 7-9; 7 days for entries 3, 4, and 6
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31 CF3 o (SR o
Guanidinium BArF catalyst 3 ,,.%L . mo/"*f\;\- > 355 g ¥
. 7 o B i
¢+ optimal rates and enantioselectivities were observed in hexanes;  * o s mo 10'-)1] a o
catalyst is virtually insoluble in this solvent. e o '
¢ only gugnldlmum ions associated to the non-coordinating BArF ) !s’q(rﬁjf'm g e e
counterion were found to be effective. ? i . v
preparation of the Guanidinium catalyst ol o n
%2 Q [ ] s 6 He Oifilsr—"“‘ MeO . X r.': 89 81
i i ACOH(1.2 equiv) : NHQC s ) 5 NJLNHCbz g " .
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P 33 0 14n Q e \?.; “<m:
CL )NLCbZ Q S NH, Reactions run on a 0.1 mmol scale in 2 mL of hexanes.
ONT N N
3 T———— N T N %
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MacMillan, D. W. C. et al. J. Am. Chem. Soc. 2001, 123, 2911. 1 X X b
2+
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0 \) —C=0 //\ R
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40 L 4 42 i entry amine’ praduct’ G yield  symand G e
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Table A (R, =H; R, =Bn) LR NN W o
chiral Lewis acid sl 6 B | 8 0 86 " .
m}, C-Oﬂ'.[y}i‘ﬁ:. R. xz LA i:]l} Y,']ﬁlﬁi pa¥® 2 N \T 3 P \__:/«.‘ f;/— 8 91
OBn Me
1 1 - - 200 2 8§ 56 N
2 2a Ph H 200 24 §& 3 S | BN *g”"*?’f’ 7 90
3 b Bh ci 200 24 63 86 Gen P
4 2c p-M=OPL  CL 50 24 81 42 A g wem _
5 2c  pMeOPh CI 100 24 63 81 ’ Lo 2727 2%
6 2c pMeOPh €L 200 24 3 0 o
3 _ _ — — 24 42 A G pnNOpd
' =l = G H A ‘;,/"w.\“d‘ 82 9911 97
¢ Enantiomeric axcess was determined by chual GLC. A P
Table B (R, = H) LYo & w
6 L ey ™ 84 9396
entry ' tioe (It} % yield % ee? o Sas
1 OAc 20 44 37 “"""/\E i 1 P 982 91
2 OTBS 20 67 38 - "L
3 OPhC1-4 20 59 7 o o
4 OFh 20 48 78 g ] PN P
OMe 24 28 80 o -
B OBn 24 B0 91 3 NR, = N-morpholine. ® Ratios determined by chiral GLC or HPLC.

¢ Enantiomeric excess was determined by chiral GLC or HPLC.

Absolute stereochemistry determined by chemical correlation or by
analogy. ¢ Reaction performed with 200 mol % Cat..



Total synthesis

1.NBS(1.1 equiv),

MsCI(1.2 equiv)

THF/H,0 EtzN(1.2 equiv) N
= gy " “OH 3N(1.2 eq Cl
e 0°C,2h DCM, -40°C, 30min
< 2 K,CO3, MeOH 5 LiCl, THF, 0°C, 2h S
5 2h o 7 (100%)
6 (71%)
t-BuLi(2 equiv)
THF, e 5, 7 (1 equiv) OTBDPS
equiv
Bra, o, OTEDRS 19-40°0(30'min) OTBDPS  T1iF LMPA Q
HMPA(2 equw)_ Bt ol
then -78°C > =
9 (22 EQUiV) 0 (740&?
1. HIO4(1.1 eq) cl
s .y AL
2= 2
0°C -25°C N\ 7~ OTBDPS 13 o A~ OH " _
i 3, TBAF o :
= OH = COOH THF, EtsN, 0°C,45 min
. E%BSFBOEr;?nP){ 4. KOH o then DMAP(10 eq),PhCH,
1 (88%, 2 st pS] 12 (92 Yo, 4 Steps) 85°C, 2 5h
Ni-Pr
i-ProN Ni-Pr, ( )
stronger hindered base Fal Ph,  Ph CF4
Key reaction
1'1] 26(1 equlv)a o S/N‘B,N\S
x 4 O Pentaisopropylguanidine O, O»
H>Cly . F.C Br CF
>~ 94°C 3h, = 3 5 3
Z 0 78°C 16h, \ 27 (S,S)-L,BBr
13 (82%) 4°C 55h 4 (86% yield, >98:2 Dr, >98% ee)

(S,S)L,BBr (1 equiv)
i-ProNEt (5 equiv)
CH,Cl,

-78°C 8 h,

4°C 48h

Me

LiAIH4(5.5 equiv)

Et,O N

—-COOH™23°C. 5h

H

14

Wittig olefination

(CH3),CHPPha(4.5 equiv)
BulLi(4 equiv)

-

4 (31% yield, >97:3 Dr, >99% ee)

+

byproducts(carboxylic acids)

DMP(3 equiv)
pyridine, DCM _
23°C, 1h .

CpoHfHCH4 equiv)
PhH, 50°C, 10h,

-78°C to -20°C,
THF, 10h

17 (89%)

Schwartz’s reagent
(Cp,oZrHCI)

t-BuOOH(8 equiv)

18 (68%)

+may be a consequence of
unusually high reactivity of the
trisubstituted endocyclic double

szZFClz

L
y

benzene,60°C

Hydroboration

(disproportionation)

bonds in 17 due to strain in the
11-membered ring.

- preferential reaction with

¥

1.DMP(3 equiv)
pyridine, DCM
23°C, 30 min

2. t-BuOH,NaCIO,,
NaH,PO,
2-methy-2-butene

18

"~ the endocyclicolefinic groups

(COCI),(2equiv)
DMF(cat)
PhH/THF, 0°C;

CHCls, 23°C, 15 min;
DBU, THF, 1h

1 Dolabellatrienone
(63%)



2-2 First Total Synthesis of #g-Araneosene
E. J. Corey et al.

J. Am. Chem. Soc. 2005, 127, 13813.

Retrosynthesis
~ Key.2 Me
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Pinacol-type OH
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Key reaction:
1. Kulinkovich cyclopropanation(49 —51) XTI(O--Pr)s T

Wu, Y.-D et al. J. Am. Chem. Soc. 2001, 123, 5777

4 2 B 1
B ! i S
g O,ME? + Ti T O \ * \
i-F’r-O/ oH OH
63 64 ¢is trans
l R =Me, ®%=Me, Et. n-Bu, 1-Bu, Ph 1 - 0
@
Ri=EL, R%=Me. Et, n-Pr, Ph 1 : 0
b R'=H, R=n-Bu, 1-C,H 5, Ph 1 ; 0
{ R=ipr, RI=Me 1 : I
[
Rst-Bu, R*=Me ! 2.5

A a-addition

C-Ti=2377

15¢ (0.0, 0.0y
cis(favored)

trans

B-addition

{B)

€ Cy=2.008 C-Ti=2.316

O Tis2 () Cop- Oy 95

Crp oy Cy=005  Hy Uy Oy Uy el 5.0
22t {-1.3,-09)

trans(favored)

Cpym 1978
O Ti=2.086

Cy-Tim2319
Crr Cry=3.06
CyrCaCyCrm28  HyCpCeD219

22¢ (0.0, 0.0)
CcIs

(X = 0-i-Pr, Cl, and Me),
Concerted Mechanism

=t

2 BrivgOR

¢ a-addition manifold(A) is generally favored.
¢ If B-addition manifold were the favored pathway,
trans-R4/R, cyclopropanol(22c) would be the major
product.
TS5 22¢:C,-C5 bond becomes nearly eclipsed in TSs,
It is about 1.3 kcal/mol less stable than TS3 22t.
¢ This is in contradiction to experimental observations,
further supporting the conclusion that the a-addition
manifold is the favored pathway.
¢ a-addition:the cis-R4/R, cyclopropane-forming transition
state is stabilized by the (C4)H-Ti agostic interaction?®
but destabilized by the R4-R; repulsion.

¢TS5 15¢ benefits from an agostic interaction.
(denoted as (H4-Ti = 2.440A Ti-C4-H4 = 83°).

¢ The agostic interaction in TS3 15t is absent
(H1-Ti = 2.961A Ti-C1-H1 = 112°).

+ R, methyl group in 15t suffers from steric interactions
with the metal center.(Ha-Ti = 3.020A, Ti-C4-CR; = 96°)

‘a)Agostig interactjon is a term in organometallic chemistry for the
interaction of a coordinately-unsaturated transition metal with a C-H
bond, when the two electrons involved in the C-H bond enter the empty d
orbital of a transition metal, resulting in a two electron three center bond.

5



|R;=t-Bu, R,=Me

+ The B-addition should be excluded due to R,-ester repulsion in
its cycloinsertion TS4,larger than TS 22t.

¢ The preference for the cis-R4/R, TS; 24c over the trans-Ry/R;

2 T84 24t almost disappears.
due to the increased R4-R, repulsion in the former,
which has two close (R{)H—H(R;) contacts.
(2.129A and 2.392A)

summary

+When R4 and R; are alkyl groups, the Kulinkovich reaction favors

the a-addition manifold over the B-addition manifold since the
cycloinsertion transition states of the latter involves Rp—ester repulsion.

Thea, 5 it E,‘;.“’ffﬁ 221;::2 +When Ry is hydrogen or primary alkyl groups, the final
CpTi=2351  OpTis2.035 O Ti=2.040 c,o=120 1 2-disubstituted cyclopropanol has its R4 and Ry in a cis relationship,
HeCy Ti=767  Cpp-C)-Tizl225 H-Cp-Ti=l133  CpeCy Ti=00 regardless of the size of R, group.
24c (0.0, 0.0) 24t (0.1, 0.2) ¢When Ry becomes secondary or tertiary alkyl groups, and R=Me,
cis - trans a mixture of cis and trans 1,2-disubstituted cyclopropanols can be
observed.
2. Pinacol-type rearrangement(51 —=52 and 59—=61)
Concerted Mechanism H H . H
protic or 0 R4 0 R4 o R
Lewis acid 5 ‘>_+< —_— Nt — 4R
R TI U
A -H,0 1 Rs]gg Rz Ry Rs | gg R, R’ 70
H-O O-H
R 14 g "JR rH
ZR R 4 —HZO JH i ;H ] +
1 3 R, @]
R 0 R2 0
65 2>+ ( S . Sl - [ H
aIR4 -.“\ L 1R R
Ry Rs; | 67 | Ri R; Ra | 69 3 4 71
| 3—>4 ring formation]
Diastereoselective Synthesis of 2,3-Disubstituted Cyclobutanones
P.J. Walsh et al. J. Am. Chem. Soc. 2009, 131, 65616
n-Bu H®.Y
(0] @] n-Bu
Method A-i: 8OH| o tr
1. p-TsOH+H,0
(10 mol %) PN\ H P
o CHCl3, rt, 30 min 5 73
2. NaHCO;, 0°C
A D> kPO ‘u Method B-i:
Ph : n-Bu or p-TsOH+H,0
OH Method A-ii: @ (10 mol %)
72 BF 3°OEt, H‘o’Y O CHCIj, reflux, 1h O
THF, rt, 12h HO e ﬁ or > h
Ph n-Bu Method B-ii: P n-Bu
Ph" 37 "H | 74 94% yield p-TsOH-H,0 75 909 yield
cis:trans (10 mol %) cis:trans
n-Bl® A =201 CHClg, rt, 12h 117
Y=H or BF; (Method A-i) (Method B-ii)
ey IO Crcobutnones  Viathod cistrans? 1)
OH
s I Gyﬁ Ad 320 94
¢ conformer A is less hindered @] e Y N
¢migration of the more substituted C-C bond (a) is favorable SN\ N OJ N
¢ the cis isomer can be rationalized by the rearrangement of TE™ =
conformer A with breakage of bond (a) \ H o A sma
¢the trans isomer can be explained by isomerization of the “"“’\l’:‘ sj—LM B 5 s
kinetic cis product to the thermodynamic trans product bs 9 AL w0t
via enol formation. ! Y P\*ﬁ“ Pnﬁ\m 85 7
¢cis product can be equilibrated to the trans g ?u°" o
" SN i ] Ad 171 09
cis /trans Prolonged treatment ;s /trans O OPH\ N T
>20:1 with p-TsOH =117 . Oy o),, P
/E;rtﬁ\"m}mw4 Wk,,.gi, B4 920 17
7 ?H o, :
: o - A »2001 99
F/['f OH ’ w-con.’}_xmu B 2t W 6




| 4—5 ring formationl

bond-selective expansion of the four-carbon ring

Me MsCI(1.1 equiv)
EtzN(4.2 equiv)
OH CH,Cl,, -30°C,

ot >

3

54

two-step
oxidation
/reduction

2

Me MsCI(1.1 equiv)

’ 3 Et3N(4.2 equiv)
“ OH CHyCly, -30°C, 1h:
OH then4°C, 72h

59 (98%) (8ei]

¢ although the trans diol 54 might serve as a direct

intermediate 61, it transpired that the exclusive pinacol rearrangement

product formed upon activation of the secondary
bridged 5,12-bicyclopentanone 102.

precursor to key

hydroxyl is the

54: conformational rigidity enforced by the 12-membered ring results in
a stereoelectronic preference for 1,2-migration of the less substituted,

exocyclic cyclobutane bond (C4-C3, bond length 1.543(3)

A),

even though the internal o bond (C1-C4, 1.567(3) A) is considerably weaker.
59: situates the longer C1-C4 linkage antiperiplanar to the secondary C-O bond.

Total synthesis

MsCl(1.2 equiv),
Et;N(1.25 equiv),

S OMs
= 0
Me o><
Me
45
HF, -90°C
then R,
8h

S 0°C, 1h,
W 1:1 pentane-benzene
= O Me g
Me O><Me
Me
44
= 0 LDA, T
= 0 15min;
M i o
" ><M: + Me\ei 78°C,
e O O
Me t-Bu
46 47

|

Lil(1.44 equiv),
THF, 0°C, 30 min [ > |
- =
Me O><Nle
Me Me o Me
Mé
46
o o !
i « 0 :
i Me O/Kt—BuE
I 7 O Me:
: Me O><MGE
i Me
i

48 (64%, 3 steps)

¢ The diastereomer that would result from electrophilic attack at the more screened face of the chiral metal
enolate could not be detected in the unpurified reaction mixture.

0
NaOMe(0.5 equiv) "X - "OMe
. MeOH.); Mé OHO 5
50°C, 30 min < &
Me O Me
49 (96%) Me

1:1 Ac,0-DMSO
23°C, 24°h

— e M s

s



Kulinkovich cyclopropanation

0 HO
EtMgBr(5 equiv) AN 5
T ad one CIT(O1Pr)y(2.5 equiv) |/ M, OMTM
Z O><Me THF, 0°C to 23°C, 48h S Me
Me—~q Me Me—7~g Me
M Mé
50

51 (60%)
Pinacol-type rearrangement periodate cleavage
O 0
HO .
N MezAl(1 equiv) X 4:1 AcOH-H,0,
v OMTM toluene, Me 55°C, 3h; i =
= O, e CH2Cla 4°C, 72h Z O, e then NalOu(3 equiv), I s Nl o
P e < 23°C, 30min
Me o Me Me g Me
Me 51 Me 52 (90%) 53 (92%)

reductive macrocyclization with Smlz

O
Sml,(8 equiv)
il THF, 67°C, _
L 2h, slow addtion
53

oxidation/reduction—structural change for bond-selective expansion

Me Me LiAIH,, THF, Me
Swern [O] 67°C, 5min
OH DMSO(2.3 equiv) OH OH
oy (COCI)2(2 equiv) 0 OH
DCM, -78°C, 1h )
e then Et;N(7.4 equiv) 58 59 (74%, 2 steps)
A°C 12k SiO, (20% 55 recovered)

second
Pinacol-type rearrangement

MsCI(1.1 equiv)

Mg Et;N(4.2 equiv)
CH,Cly, -30°C, 1h;
OH “hena°c 72n
OH (98%)
59

completion of the synthesis

1. MOMCI, i-Pr,NEt, TBAI
THF, 67°C, 6h -
2. Li, NH3, THF, -60°C, 3h
(92%, 2 steps)

2-bromopropene, t-BulLi
61 Et,0O, -78°C; _
then 14,-10°C, 30min

(82% at 85% conv.)

hpy H”OH

2

4 Isoedunol JB-araneosene



' 2-3. Concise Total Synthesis of dolabellane family

E. J. Corey et al. J. Am. Chem. Soc. 2006, 128, 740.
Retrosynthesm

small ring expansion
medium ring contraction
Wolff rearrangement deoxygenatron
H

COsR
dolabellane
Me _ e OAC IVIe
Diels-Alder Me Me OTBDPS
=0 macrobicyclization
5 |:> N ,:> Stille couphng
Me +
M /! b4
e -
: OR YOTBDPS
82 81 SnMe; 75
Key reaction:
1. Enantioselective Diels-Alder Reactions catalyzed by a chiral oxazaborolidinium cation .
H Ar
: O C
Protonation / orey, E.J etal
Mg © ph o Bry J. Am. Chem. Soc. 2007, 129, 1499.
—— Me X % J. Am. Chem. Soc. 2004, 126, 4800.
Me Levge a‘t?'d J. Am. Chem. Soc. 2003, 7125, 6388.
coprdihator 89 90 | J. Am. Chem. Soc. 2002, 724, 9992.
. Am. Chem. . 2002, ;
A= PH ASaEnaRy. Braphmy| T Gre. 208 Tk, Ga0B
88 | X =NTf,, SO;CF; OTf ]
Oxazaborolidine is quite a weak base, chiral oxazaborolidinium cation is an extraordinarily
its full protonation can only beachieved useful broad-spectrum catalyst for numerous highly
using a very strong acid such as enantioselective Diels-Alder reactions.

HNTf,, HSO3CF3, HOTf or strong
Lewis acid AlBrs.

H Ar
@
Me N. O 5
A\ H B NHTF
= -
| (0.2 equiv)
OHC
Me oTips 0.6M,3h
81

Table. Optimization of the enantioselectivity of the Diels-Alder reaction converting 81 into 82.

Entry | Catalyst Solvent Temp Ar R endo/exo e.e.
1 (S) toluene -78 °C Ph 2-MePh 20:1 80.3
2 (R) toluene 78 °C Ph 2-MePh 2011 86.4 ¢standard achiral initiators:
3 (S) CH,Cl 78°C Ph 2-MePh 201 555  such as Me,AlCl, MeAICl;, EtAICI,, or heat
deprotected and/or polymerized 81, without
4 (8 toluene -78°C Ph Ph 13:1 872 detectable conversion to 82 or any other
5 ) CH,Cl,  -78°C Ph Ph 12:4 o  Diels-Alder-type product
6 (S) toluene -93 °C Mes Ph 12:1 87.8
7 (S) toluene -93 °C Mes 2-MePh 121 87.7
8 (S) toluene -83 °C Ph 2-MePh 20:1 90.4




2. Novel methodology of deoxygenation Table. Me;AISCH,CH,SAIMe,-Induced Dithiane Formationa
Entry Starting material Product Yield (%)

Me Me,AISCH,CH,SAIMe,
(3 equiv)
CICH,CH,CI, 60°C, 12h;

Me H OTIPS Me
Az TBAF, THF
25°C, 5 min
Me
Me Raney Ni, THF
25°C, 10h
ME H © Me

84 (5% overall)

because of vinyl ether cleavage and further reaction.
¢ alternative protocals, such as Wolff-Kishner reduction
and Barton-McCombie deoxygenation,also failed.

E. J. Corey etal. J. Am. Chem. Soc. 1973, 95, 5829.

~~_-SH | oMesAl
HS + A ZeC 5 min Me,AISCH,CH,SAIMe,
94 0°C, 30 min 95

2 With 3 equiv of sulfide reagent at 60°C in 1,2-dichloroethane for 2-12h

a,f-desaturation
3. Ring contraction

Wolff rearrangement

X
F— phase-transfer-induced Q 0 Wolff
a,p-desaturation i i
diazo transfer reaction 2 rearrangement X = OH, OR, NH2,
96 97 98 gg NHR et

7

K. C. Nicolaou et al. IBX-MPO 0
Angew.Chem. Int. Ed. 2002, 41, 996
g Mio_Qp?-oﬂ:b veo— o ? ngle sleciron Q %

Angew.Chem. Int. Ed. 2002, 41, 993
i D( transfer 169/ n

X oH _ExoH)
O IBX(4.0 equiv) (X S ,%
MPO(4.0 equiv) Co” Rz A
R?
DMSO/DCM, 25°C Rw’ﬁ 100 N /
C '
w1 oy
= Figure. Graph of the rate of conversion of the TMS enol ether derived from 0' ‘%

Table Reactions of various enol ether derivatives of cyclohexanone with cyclooctanone, to cyclooctenone by using 1BX (1) or IBX-MPO complex (2).
X=Conversion of TMS enol ether into cyclooctenone Ry >
Ry” H

IBX+MPQ complex

Enal ether ﬁcﬁuci#“ B Tame fh
A8 X 55
100
F ] TS il i 1 1
i TES a : 1 ¥ 1 k]
i hE i : ] : i 13 y 5
d: A ® E 1 y ] 12
©: Me 3 x & s | 2 )
1 CHCH=CH, 3 i 1 1 Af% 80~

ol see mam dexd for discusaon. (h Babios debsrmmed hy H MMERE
ST CITIREIPY,

257

+A diverse set of carbonyl compounds can now be D
dehydrogenated with ease by the fast oxidation of i

the corresponding TMS enol ethers.
+when heteroatom oxide ligands appended to IBX, might provide a unique electronic environment around the iodine

center which could enhance the propensity of these reagents to serve as electron sinks.

10



"Total synthesis
Pd,dbaz(0.12 equsv

Wie LiCI(4.7 equiv) OTBDPS
i-ProNEt(2.3 equiv),
""oTBDPS N MeOAc Me NMP, 35°C, 1h
SnMe, F z—Allyl Stille Reaction
O
75 (1 equiv) 76 (1.2 equiv) 96%
(3 Me
_ Eto-P
HIO4(1.1 equiv) 0
NalO,4(0.6 equiv) Me OTBDPS 80 (3 equiv) OTBDPS
THF/H,0
- 0°C-25°C NS Ve KOt-Bu(2.5 equiv)
THF, -78°C- -20° C
Z CHO
78 (98% overall) 9(94% 2 steps) O
e S 83 (0.2 eq), s
1. TBAF, AcOH Ll @_(‘
2.MnO,, CHoCl, X # ?gg 138h ‘N\B,O
3. TIPSOTf(11eq), | <o _ EEE— H S
i-Pr,NEt(4.0 eq), Engnt.}osﬂsctlve Me NHTf
CH,Cl,, -78°C lels-Alaer )
272 OTIPS Macrobicyclization OTIPS| g3

Diels-Alder precursor

81 (78% 3 steps) 82 (71-74%, 90% ee)
1. MezA[SCHchzsAlMez 1 NEHMDS(?) equlV
(3 equiv), CICH;CH,CI, TMSCI(1.5 equiv)’
60 C, 12h, THF 780C Oo ;
2. TBAF, THF 2. IBX-MPO(3 equiv)
3. Raney Ni, THF, 25°C, 10h DMSO!DCM 25°C,
(65% overall 9% overall)
Trisyl azide(2 equiv), Me Me
18-Crown-6(cat.),
BnEt;NCI(0.5 equiv), hv, MeOH, Me
agq.KOH/benzene, 40°C 25°C, 2h:
. DBU, 115°C, 18h
phase-transfer-induced A (68%) M L
diazo transfer reaction Me H @] e o
N, Wolff rearrangement CO,Me
86 (72% ) 87 (68% )
MelLi(6 equiv), THF, 1. L-selectride(4 equiv)
Me -20° C 1h THF, 0°C, 1.5h
2. LDA(1 equiv), O,
Me THF, 0°C
3. LIAIH4(3 equiv)
5 TRg THF, 25°C, 10 min
3 = L NalQ4-silica gel,
Me g CHZC|2, 25 C 5h Me : 25°C. 15 min
Me Corey, E. J. et al.
Me J. Am. Chem. Soc.
1 Dolabellatrienone 3 Palommol 1975, 97, 6908.
(67%) (92%)
page8 Y
Me
Me
Me &
H ©
2 p-araneosene 4 |soedunol 61 (51% over all)
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3. Summary of Syntheses

15-membered

11-membered

Dolabellane

macrolactone ring formation
Me
Claisen COOH '
dx/ cyclization %O rearrangement Wittig olefination Seﬁo"d ?r:g
=y > -<oniraclion
coon T\ o} Two-step oxidation 1\
19
1‘2‘membered
3-membered ring 4-membered rmg ring formation
reductive Me two-step Me
Pinacol-type macrocyclization e ; Pinacol-type
rearrangeg']pent with Smi oxidation/reduction it
Me OMTM Ol == OH — 3
OH ""OH
59
Me
Me
= Me OAC MeME small ring expansion and
= . Diels-Alder . medium ring contraction
o  Stille coupling macrobicyclization deoxygenation (Wolff rearrangement)
76, el
OR Me s fo)
Y\OTBDPS 81 OR
SnMe;
75

85



