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(-)-Kendomycin

Proposed
Biosynthesis

* Isolated in 1996 by Funahashi and co-workers from
Streptomyces violaceoruber

» Absolute stereochemistry determined by Zeeck in 2000

* Architecturally novel polyketide macrocycle

* Biological data:

Table 3 Cytotoxic activity of 1 and 2 (in umol 17')

HMO2* HEP G2° MCF7¢
Compound Gl TGI® Gly, TGI Gls, TGI
1 <0.1 0.2 <0.1 0.2 <0.1 0.5
2 0.1 0.4 0.8 48 0.2 0.6
Doxorubicin <0.1 0.1 0.3 1.0 <0.1 02
Cis‘])l'.llill 0.2 1.5 0.5 5.0 0.1 10

“ Stomach adenocarcinoma. * Hepatocellular carcinoma. © Breast adenocarcinoma. ¢ 50% growth inhibition. ¢ Total growth inhibition.
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Retrosynthesis
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Fragment Synthesis

Aromatic fragment:

1) m-CPBA, TsOH o)
OMe ’
CH,Cl, OMe LA y OMe
H
Me 2) K,CO4 HO Me HOAc, reflux
O  OMe MeOH/CH,Cl, OMe (60%) HO Me
(84%, 2 steps) OMe
formylation 1) Bry, K,CO3, CH,Cl,
0°C, (97%)
OMe 2) TBSCI, i-Pr,NEt
DMF, r.t. (94%)
Me
OMe O Br
oM
H e
TBSO Me
Aldol f t: oue
ol fragment.
1) m-CPBA, NaHCO Q ji
m- , Na 3 Et,BOTf Me,,
Me.. CH,Cl,, 0°C Me, Me o i-Pr,NEt A
2) HslOg, E,0, rt. 1 M/ CHyel,
(59%, 2 steps) . Bn -78°C (85%)  Me
N -Me or 2) LIOH, H,0,, THF (92%) o
I H H
Ve O3 CHiCly, then H "0 22 ’ 0% 0H

Me,S, -78 °C (85%)



Fragment Synthesis

Alkyne/Epoxide Fragment:

1) PPha, I, ImH
Me 1) Nal, acetone, r.t. (62%) g"fg't\g'zrtf?%%) O Me
TﬁC' 2) LDA, THF, -78 °C to -15 °C MGWOH i MeMNArph
o - :
o )y Me 2) LDA, LiCl, THF, r.t. Me Me Me OH
Me\)LN o) o I\_/Ie
-/ MevlL ~_Ph

N

Bn' (82%, 97:3 dr) .
Me OH (98%)

3) LiBH,, MeOH, Et,0

rt. (92%)
CH5Br,, n-Buli
THF, 78°Ctort. Me o
(63%, 1.8:1d) M
LIAIH(OEt), Me Me
Hex/THF (35-77%) o

or >~ Me _
1) LDA, BH5-NHg, THF : H
Me Me

2) Parikh-Doering [O]

(81-97%, 2 steps) (MeO,POICHN,  Me M
KOt-Bu, THF Ve e
T\/YLXOH
Me Me
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Common Intermediate

o  Br Me, 1) HMDS, CH,Cl,
OMe 2) Qg??Tf, CH,Cl, CH5CHBr,
H . y o - Br Zn/TiCl4/PbCl, (cat) Br
e or
TBSO Me OH  LproTms, TMSOTS OMe OMe
OMe CH,Cl,, -78 °C
07 “OH 2Ch,
(77%) Me Me
OMe OMe
szTiMGz
THF
60-63 °C Me,AICI
(85%)

1) Me,AICI, CH,Cl,

-78 °C (85%)

Br 2) LHMDS, Mel
OMe  THF, -10 °C (70%)

Me
OMe




Common Intermediate

1) NaBH,, EtOH
-78 °C (97%, 5:1 dr)

2) TBSOTY, 2,6-lut.
CH,Cly, -10°C (95%)




Pathway A
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Me Me

Dess-Martin (88%) Me
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CH,Cl, cl. Y C"«Ru
reflux C|'R|u:\ | cI™ :\Ph
C5=7°3 mML PCys " T PCys
©7%) ] (10 mol %) (10 mol %)




OMe
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Pathway B

PdCl,(PPhs),, Cul

i-Pr,NH, 60 °C (85%)

1) Cp,TiMe,, THF
60 °C (87%)

2) Me,AICI, CH,Cl,
-78 °C (62%)

I-PrOTMS, TMSOTF
CH,Cl,, -78 °C
(T7%)




Pathway B

1) Cp,TiMe,, THF
60 °C, 87%

2) Me,AICI, CH,Cl,
78 °C (62%)

C';2CI2 Mes/NYN‘Mes Hoveyda- Mes&NYN‘Mes

r§5%,‘/x Cl... Grubbs //"Ru

(35%) c:|'R|“:\F>h PhH,80°C | CI"' |
PCys; 7 PCys

v (10 mol %) (10 mol %)




So...what DOES work??

olefin
isomerization




Pathway A - Redux

Vedejas Isomerization:

1) epoxidize
2) Ph,PLi Ph
Ph A ~pp 3) Mel Ph._~
95%

98% inversion

1) epoxidize

2) PhyPLi

3) Mel

77%, 99.5% inversion Me

MeWMe = > Me\/\/\/

1) epoxidize

2) Ph,PLi

3) Mel

75%, 99.5% inversion

1) epoxidize (68%) P

2) Ph,PLi, NR
3) Mel




Pathway A - Redux

Oshima Isomerization:

OCH;
CHI;OH R I "
R\:\ —
96:4 R \ OCH;
n-Buli R R’
hexane

1) TESOTT (89%)

n-BulLi
hexane

I2
CH5OH

2) NIS, MeOH
3) n-BuLi

R = n-CgH47, R' = Et, 70%
99:1 to 3:97

R R'
\—/

99:1

R = n-CgH47, R' = Et, 70%
4:96 to 96:4




Pathway A - Redux

1) OsOy,, pyr

THF, 0 °C (78%)
2) MsCl, pyr

CH,Cl,, 0°C (95%)

1) BaNMezOH, 0 °C
MeOH/THF (84%)

2) WClg, n-BuLi, THF
0°Ctort. (71%)




Finishing Touches

PPTS, MeOH D-M periodinane

(o} 0,
0 °C (95%) pyr, CH,Cl,

0°Ctor.t. (69%)

aq. HF

MeCN, r.t.
(40%)




