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Panaginsene

1.) tBuOK, 18-C-6 Br.
Br 2.) nBuLi, (CH,0),,
91% o2s
CHO
X X Br 3.)CBrg PPhj 0%
) : o,
(+)-Citronellal 1 2
N=N
X N « X €
[3+2]
"l,, "/,, "/,,

proposed structure of Panaginsene
BUT: spectral data not identical with natural product
— 11-epi-Panaginsene

Geum, S.; Lee, H.-Y., Org. Lett. 2014, 16 (9), 2466-2469.

I,,/

Hin

I//

l,,,l

(o]
1) ></\Mg.3r

CuCN
.) CH,0, pTsOH X
’
83% 02s ‘y,
5
NH,NHTs
81%
_NHTs
N
I
NaH, 120°C
A
49%
o,
6

3

04.10.2017

Organic Letters — 2014 & 2015

Universitat Konstanz



Panaginsene Hi

1.) NaH, TBDPSCI

2.) Swern ox.

3.) MgBry, HS(CH,)3SH, 62% 03s -\ OH 1) 3504pyr, ) nBuLi,

4.) nBulLi, prenyl bromide DIPEA, DMSO CICOOEt

5.) TBAF, 70% 02s 2. ) CBry, PPhg DIBAL H
HO\)\/OH > s S

l\) 75% 02s 57% 02s
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1.) CBry, PPh; 62%
2.)4, CuCN
3.) pTsOH, CH,0,

81% 02s
Hiv
1.) NaOMe NH2NHTs
Hin Hive 2. ) NaBH, NaHCOg l2 ""/ NaH 120°C "'z/
l““
76% v 80% 02s

epi- 15 41% 02s) 15 40% 02s) .. 14 12
: X
[Ru1] (4mol%) AN M
64% e  NHPh
N Ph%
- 1.) nBuP, PhSSPh,48% — _co
HvY ., 2.) Li, EtNH, )‘ Ru”ye
» Hw» 7, Ph
; PhHN Ph
OH [Rut] me
16 (x)-Panaginsene 17

revised structure

Geum, S.; Lee, H.-Y., Org. Lett. 2014, 16 (9), 2466-2469.
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(+)-Salvileucalin C

4
1) NIS, MsOH,
o) 0 75%

oTMS o OH
OMe 19 oMe %) Pd(PPhs),Cly

Zn(OTf PMP, 76%
n(OTf), o ’ o
COOMe 72% COOMe
18 20 22
nBusSnH .
Beckwith-Dowd
7 0 AIBN ring expansion
80%
Bu;Sn
27 OTMS 1.) NaBH,
Pd(PPhs),Cl, Cul then pTsOH, 75%
Ph3SnH, LiCl 2.) PhHQCBr3 78%
69%
R =Me 24
BCl, _>|
NaOH NaH, PNTR [ 1 2
Et;BnNCI ‘ 2L R=Tf 26
80% 90% 02s

(x)-Salvileucalin D 29 (x)-Salvileucalin C 30 (x)-Isosalvipuberulin 31 (x)-Dugesin 32

| DBU

>90% combined yield
different ratios depending on temperature
Fu, C.; Zhang, Y.; Xuan, J.; Zhu, C.; Wang, B.; Ding, H., Org. Lett. 2014, 16 (12), 3376-3379.
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(£)-Communesin F & (x)-Perophoramidine

1.) (COCl), OTIPS OTIPS ) TIPSO 4 N
2.) MeOH, 78% 02s 2
Br 3.) LiAIH4, 91% CH(COOallyl), COOallyl
4.) TIPSCI, imidazole, pyrHBr3 36
98% C5,COs COOallyl
N —_ T e
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N 89 /° N 1) ,\(;,Iszlc&,/
el, ()
33 37 2.) pTsOH, 85%
1.) TIPSCI,
imidazole, 90%
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NCOOMe DMAP, 98% NH .
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then PPh; 94% NH4OAc (2mol%)
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43 44 45
11 steps o
Qin & co-workers
-
COOMe
(x)-Communesin F 47 46

Yang, J.; Wu, H.; Shen, L.; Qin, Y., J. Am. Chem. Soc. 2007, 129 (45), 13794-13795.
Han, S.-J.; Vogt, F.; Krishnan, S.; May, J. A.; Gatti, M.; Virgil, S. C.; Stoltz, B. M., Org. Lett. 2014, 16 (12), 3316-3319.
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(£)-Communesin F & (x)-Perophoramidine

CH(COOallyl),

NO,
1.) 1.) TiClg,
OTIPS NH,OAc, 91%
49 TIPSO 2) BogsO,
Br COOallyl \__  cooally DMAP, 85%
Br o cooallyl  P4(PPhs)s P 3.) O3 then PPh,
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(0] - — o
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H ’ \ O,N Br
48 51
NH,- HOAc Br
O,N ON N,
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42
AlH5* Me,NEt NaCNBH,
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54 52
1.) PDC, K,COj, \ '!l
62%), 93% brsm 6 steps N
0,
*) 5802 aq. NaoH, Funk & co-workers Cl ",
%
—= L LI

N N Br
H

Cl
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Fuchs, J. R.; Funk, R. L., J. Am. Chem. Soc. 2004, 126 (16), 5068-5069.
Han, S.-J.; Vogt, F.; Krishnan, S.; May, J. A.; Gatti, M.; Virgil, S. C.; Stoltz, B. M., Org. Lett. 2014, 16 (12), 3316-3319.
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N
H
Br
NH," HCI
o
N\ to OEt reflux N\ K2003 N
COOEt COOEt |
u o o 95% N COOEt 89% N COOEt
1.) LiAlH4 62%
57 58 59 4,
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3.) DMP
N\ | 4.) (EtO),P(O)CH,CO,Et,
Ni(COD), NaH, 73% 02s
N A N N NEt, N N
N N < + N - /
H \ :l H :l 95% N COOEt
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COOEt TBSO COOEt H oTBS
63cis dr1.3:1 63trans 62
1.) DIBAL-H
2.) TBAF
93% 02s
1.) TsCl, NEts, DMAP
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3.) Zn, one-pot 86% 03s
’ e
conditons as aboy )-Subincanadine E 65
65% 03s
1.) DIBAL-H
2.) TBAF Br, PPhs NEt
» CBry 3 I
93% 02s 88%

Tian, J.; Du, Q.; Guo, R.; Li, Y.; Cheng, B.; Zhai, H., Org. Lett. 2014, 16 (12), 3173-3175.
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1.) NaH, Boc,0, 95%
2.

Monoterpene indole alkaloids via functional-group-pairing strateqy
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Yang, Y.; Bai, Y.; Sun, S.; Dai, M., Org. Lett. 2014, 16 (23), 6216-6219.
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Monoterpene indole alkaloids via functional-group-pairing strateqy

-

o) )/
OHy 1.) Pd/C, Hy. Ac,0 tBUOK
S 2.) TFA then HOAc
N >
30% o03s from 69 85%
(0]
70 J (+)-Leuconodine B 75
MsCI, NEt;
then DBU
79%
Me3OBF4
then NaCNBHj3 Pd/C, Ha
B EEEE—— -
56% 92%
(x)-Leuconodine D 78 (x)-Leuconoxine 77 (£)-Melodinine E 76
H,SO4
72%
McMurray et al
DIBAL H
74%
(x)-Aspidospermidine 81 )-Rhazinilam 80 )-Leuconolam 79

Yang, Y.; Bai, Y.; Sun, S.; Dai, M., Org. Lett. 2014, 16 (23), 6216-6219.
McMurray, L.; Beck, E. M.; Gaunt, M. J., Angew. Chem. Int. Ed. 2012, 51 (37), 9288-9291.
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(+)-Grandifloracin

OH OH NalO, 0 o

OH O LiAIH4 H,0, 0°C o
o ———> — —_—
93% 89% DA d 0 S
82 83 84
(0] o OH (o] OH
H,0, 60°C == Cs,CO3 BzCl =
— —
o HO o BzO
y od N 77% oH o 50% OH 0
OH OBz
84 85 (x)-Grandifloracin 86

also possible in telescoped synthesis with only one purification in 52% overall yield

Bergner, M.; Duquette, D. C.; Chio, L.; Stoltz, B. M., Org. Lett. 2015, 17 (12), 3008-3010.
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(=)-Nemorosone & (+)-Secohyperforin

LA
o
Me H
Me—
Ny
MeO" R OMe
chair
9 Br s favored
’ Me M
sBulLi 2,6-lutidine
X —_— > o —_—
86% 95%
OMe OMe
MeO" R OMe
87 89 Ts2 boat
unfavored
TMS ™S 1.) allyl-SnBus, BEt3,
(0} OMe OMe air, 56%
HG I, 2.) LITMP, TMSCI,
= 2-methyl-2-butene = 91%
1 96%
0\ ° 3 \
94 93
1.) LDA,
1.) LITMP, Li(2-Th)CuCN,
RC(O)CI prenyl-Br
2.) TBAF 2.) LiCl, 120°C
—_—_——

R = Ph 36% 02s
R = iPr 66% o02s

R =Ph 76% 02s
R = iPr 50% o2s

R =Ph 95
R = iPr 96

Sparling, B. A.; Tucker, J. K.; Moebius, D. C.; Shair, M. D., Org. Lett. 2015, 17 (14), 3398-3401.
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(=)-Exiguolide

: ™S = oV
BnoO ™S A MgBr , 90 o 104 ©
CucN 100 Pd(PPhs), : //( nBu,BOTY, NE OH
L} 2 b 3
then Br, NaOMe OH  \eMgCl OH . N" 0 then H,0,
> X 3 =
o 78% 80% ! 2\/ 81%
Br — E Ph T™MS
99 101 102 5 103 105
Br
/\MgBr e P AN
1) cuBr- DMS L1, CrCls, Mn, O OPG )
(o} (o] Et,AICI, 75% Fe(TMHD)3 NEt; . IK) "y
. . : ! 'ty
/VJ\ //( 2.) LiBH, 2,6-lutidine, TMSCI
N 3.) IBX, 51% 02s (\/\ then TBAF SnBr, OPG O
[p sty (™ o e
N 0,
PR 81% _ 86% Br
107 108 109 110

PG=TBDPS
Prins cyclization/bromination

1.) DIBAL-H

2) |_i/C10H8y 69% 02s

MeOOC._~

1.) LiBH,4
2.) TEMPO, PIDA
3.) PhsPCH,
4.)NIS, 43% o4s ,W
—_
OH

106

AN
1.) nBuszSnH, .

AIBN, 98% “

2.) TBAF

3.) DMP, 86% 02s Cl) o
—

1"

1
OH
Bno/\/'\)H Prins cyclization/
102

homobromination
TMSBr/InBr;

115

3.) MnO,
= 4) NaCIOZINaH2P04 OBn X
F % HOOC ", 5.) TMSCHN, 68% 03s .
1 ’ 6.) DMP “
06 OH 7.) NaClO,/NaH,PO,
DIC, DMAP o O < B8%02s O O
80% MeOOC._ R F
114 3,5-NO,-CgH3CO,H R=Br112
o KHCO; P R = 3,5-NO,CgH3CO, 113
<’I 71% 02s
\—N  NHSO,Bn
tBU L1

Zhang, Z.; Xie, H.; Li, H.; Gao, L.; Song, Z., Org. Lett. 2015, 17 (19), 4706-4709.
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(=)-Exiguolide

MeoocM

116

Pd(PPh3),, Cul, NEt; HG-II
:,I, 'l,,,
99% ! 78%
115 117 118
RCM
low yield & MeOOC
poor reproducibility
Hy Lindlar cat
R S————
70%

MeOOC.__ ~

(-)-Exiguolide 119

Zhang, Z.; Xie, H.; Li, H.; Gao, L.; Song, Z., Org. Lett. 2015, 17 (19), 4706-4709.
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Methodology
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Chemoselective Palladium-Catalyzed Cyanation of Vinyl Halides

Pd,(dba); (5mol%)

R, OH dppp (15mol%) R,
Na,CO
R 2v3 R
1\|/\X + )<CN » 1%CN
R, Et,O/DMA, 100-140°C R,
X=1,Br, Cl 14 examples
R1 Ry Rs =aryl, alkyl, H dppp = Ph,P(CH5)3PPh,
substrates
©/\/Bf /@/\/Br /@/\/C' /@/\/Br /@/\/'
O,N O,N MeO MeO
116 79% 117 83% 118 47% 119 81% 120 23%
OH Ph
Ph N B
N Y r
z ~o Ph
i Br o OEt
121 55% 122 66% 123 72% 124 49% 125 80%
B B
©/ r /@/\/ r ©j\/3r m
Br
Br Br Br
126 no reaction 127 83% 128 68% 129 67%

Powell, K. J.; Han, L.-C.; Sharma, P.; Moses, J. E., Org. Lett. 2014, 16 (8), 2158-2161.
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Activation of Allylic Alcohols with Carbon Dioxide

Pd(PPhs),
EWG (2.5-10mol%) EWG yZ
R >( \) + CO; S+ o+ co,
2 DMSO, 80-90°C Rz R,
EWG = NO,, CN, CHO 48 examples

selected examples

0 .
NO, :
O,N = X OMe ; Co,
[\ 2Ny,
(1} — ’, 111 ' OH - (0] OH
= /E\/ CL/ NO, : A — /\/
Ph MeO~ “Ph X :
130 94% 1106% 132 80% 133 90% 134 91% ' EWG Z [Pd]’ activated
95:5 dr 88:12 dr 85:15 dr ! X\/ leaving group
v Rg
o NC : Rq
Ph Ph
135 97% 136 89% 137 949 138 999 :
| ’ ° ci % % ! (—[Pd]z" OCOOH
] \
i ’ L hat
Ph : EWG._ _ -
NHBoc ; =) OH
Ry,
139 94% 140 91% 141 71% 142 79% ' EWG. _H
i = 1,
W\/an : 1
PH PH Ph 5
143 73% 144 0% E

Lang, S. B.; Locascio, T. M.; Tunge, J. A., Org. Lett. 2014, 16 (16), 4308-4311.
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Iron-Catalyzed Reductive Magnesiation of Oxetanes

R__o
R.)O

examples:

E = H,0/D,0

143 R=Ph,R'=H >99%
144 R = CH,CH,Ph, R'=H >99%
145 R = Me, R'=Ph >99%
146 R=R'=Ph 91%
147 R = Et, R' = CH,OPh 7%

D OH
mu_@/_

148 73%

FeClz (3mol%)
ligand (4mol%)

R"MgX (2.2 equiv.)
o

THF or THF/toluene
50°C

E = allyl bromide

/\C\
Ph OH

149 85%
\/I-o XN
o
3
150 87%
AN
BnO
3
151 84%

158 R = Me 91%

R"=Et,nPr  X=Cl,Br
ligands: Ph,P(CH,),PPh, (dppe n = 2, dppb n = 4)
iPr —
XMg—‘OMgX E* R E OH / \ /
R — >|\) N N
R’ R dipimp
iPr
: Ph_ _OH
o
: o OH
' Ph
; 153 919
' Ph 91%
15261% N oo,  [Ti(OPr), Et 5
; then PhCHO Si<o
' FeClz (3mol%) oh
' dppe (4mol%) _OMaCl
: R__0 nPrMgCl (2.2 equiv.)  CIMg~ g Et,SiCl, 154 94%
: "“)O THF. 50°C, 12n - R
OH ' ’ TMSCI
: R=H, Me Ph T™MS
: nBuBr
: allyl Br CuCN #\/\OH
' 10mol% Ph
' (10mol%]) 155 98%
' X
o S
: Ph OH PH OH

Sugiyama, Y.-k.; Heigozono, S.; Okamoto, S., Org. Lett. 2014, 16 (24), 6278-6281.
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Some familiar faces...

Propargyltrimethylsilanes as Allene Equivalents in Transition
Metal-Catalyzed [5 + 2] Cycloadditions

(l) R cat.
=z [Rh(C+oHg)(COD)]SbF¢ R H* R
-l >1° ™S > 0
o formal [5+2]
™S
159 160 161 162
OH allylation,

cis decalin to trans, Grob-Eschenmoser

OMe

z Pd ene cyclization fragmentation
’ —_—
ol —_—

CHO
165 Elisabethin skeleton 166

A Short Access to the Skeleton of Elisabethin A and Formal
Syntheses of Elisapterosin B and Colombiasin A

S
o
8

o8
Hu, formal syntheses
-

l,,
(o R —

Colombiasin A 170 Elisapterosin B 169

Wender, P. A,; Inagaki, F.; Pfaffenbach, M.; Stevens, M. C., Org. Lett. 2014, 16 (11), 2923-2925.
Preindl, J.; Leitner, C.; Baldauf, S.; Mulzer, J., Org. Lett. 2014, 16 (16), 4276-4279.
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