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Structural and chemical properties of tropolonoids
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Two strategies for the synthesis of polysubstituted tropolone derivatives
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Retrosynthetic analysis of gukulenin B
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Synthesis of 3-bromotropolone methyl ether 6
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@ CHBr3, t-BuOK ©><Br 1. 0sOy4, Me3sNO2H,0 HO Br
65% Br 2. TFAA, DMSO; then TEA Br
S1 S2 70% over 2 steps S3

O

1. K,CO4 Mel MeO
2. DBU Br
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Synthesis of cyclopentenyl iodide 7

O TMSCI Nal OTMS n-BuLi; then O OH
|| Ve SClI, py, al Me BNOCH.CHO ? S 0OBn
83% 85%, dr = 3:1 Me
S6 S7 S8
1. H,, Pd(OH),/C o) (R)-(+)-2-methyl-CBS
2. TsOH+*H,0, MeOH MeO BH5*THF ' HO/,, '
3. PCC, 4A MS O ”OH "OH
> Me 47% (+)-S10a Me
o)
84% over 3 steps S9 racemic 50% (-)-S10b (+)-S10a (-)-S10b
TsHN .
1. TsOH+H ,0, H,0, THF O OH a) MOMCI, DIPEA IN OMOM
2. TBSCI, imidazole, DMAP é(k/oms b) TsSNHNH», MgSO,, Ge\/OTBS
70% over 2 steps M)e 82% over 2steps :\16
¢) n-BuLi (2.2 equiv) OH | OMOM Martin | OMOM
-78 °C; then acetone; - Me OTBS Ssulfurane WOTBS
then n-BuLi (3.3 equiv), Me Me 85% Me
-78 °C to 23 °C; then I, 12 7

-78 °C (50%)



Synthesis of Methyltropolone 19

O
MeO
p
I OMOM _ then Br
- OTBS e. t-BuLi, THF, -78 C,= 6 _
Me then ZnCl,, -78 °C to 23 °C  Pdjy(dba)z, RuPhos
7 LiCl, NMP, 70 °C

50% based on 7

g) Pd(OH),/C, H,, DCM

26% 15 + 25% recovered 14
f) OSO4, NaIO4

2,6-lutidine

\J

org') 1. HFepy HY
2. Pd(OH),/C, H,, DCM/HFIP Me
3. TBSOTf
40% 15 + 22% recovered 14

81%




h) Nysted reagent, Ti(Oi-Pr),Cl,
63%

i) H, [Ir(PCys3)(py)(cod)]BArF
92%, 16a :16b = 1.2 :1

j) Palau’chlor
2,4 ,6-trimethylaniline (cat.) Me

.
r

k) borate 18, SPhos-Pd-G4

40 °C -

o (o]
45 °C, 60% 67% 19 + 19% 16a,b




a) HCI, MeOH
b) PTSA, Me,C(OMe),  Me

b
>

95% over 2 steps

d) NaBO3 '4H20

e) TEA, Comins reager;t Me

60% over 23 steps

OTMS

Snn-Bug

%\ Van
(dtbpy)

Y

Pd(PPhj)y, (cat.)
CuDPP, PhMe, 23 °C
82% by 1H-NMR

\]

[Ir(cod)(OMe)],
B,pin,, THF, 80 °C
83% by "H-NMR

right-hand
fragment
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Syntheses of Monomeric Fragments 23

89% by "H-NMR

L
r

single
diastereomer

f) HCI, MeOH
g) DMP

-
r

97% over 2 steps

Me

O
Me)LNHBr

L

MeCN, 23 °C
77%

h) MgBr,+OEt,
THF, reflux

o

j) NaOBn

DMSO, 80 °C
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OMOM

k) K2CO3, Mel

80% over 2 steps

) Cs,CO3, & “CN
m) 1,4-cyclohexadiene

Pd/C left-hand

fragment

v

n) TEA, Comins' reagent




Final Stages of the Total Synthesis of Gukulenin B

CN

b) Pd(Pt-BUS)z
n-BusSnF, PhMe
82 °C

L
-

43% based on 23

c) KHMDS d) Me,BBr
THE, -94 °C DIPEA, -94 °C
79%, 6.3:1 dr 63%

e) Yb(OTf)3;, MeC(OMe);
MeCN, 23 °C;
then H,0, -40 to 0 °C, 60%

f) Mgl,, THF, 60 °C, 50%
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Two modes of delocalization of the tropolonato ligands

Inorg. Nucl. Chem. Lett. 1972, 8, 161-165.
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Nysted reagent
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Palladium-Catalyzed r-Arylation of Ketones
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Siteselective monoacetylation

(OMe  vp(OTH), O)K

(TFO)sYb™” R

Tetrahedron Lett. 2004, 45, 1243—1246.
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