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Pd-Catalyzed Synthesis of Allylic Silanes from Allylic Ethers

Table 2. Pd-Catalyzed Silylation Reactions with

Hexamethyldisilane”
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Table 3. Pd-Catalyzed Silylations with Disilane 2b“
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Enamine-Iminium lon Nazarov Cyclization of a-Ketoenones
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TN BT
0 N
! o 41 CON
| 79 + RHN  NH;A === m H_ 4 2HO
PH I O
11 i2 13 EPETLE
enaming . __
N7 OH
H'H-:-T— N-"_ \/@_ |ﬁl
I~ + 2HD = O+ RHM  NH.R
PR A I S b
14 minkm 15 12

Scheme 5

+OH OH + ;
i / ™ ; -H Me [: [ +H
e e Lol X
Ph / +
Ph Fhi
a1 32 33
4+
OH
Me j Me M?\_f | 4
Y —— =N R - |I fNX
Y T
Bh '\-@‘I H Ph H Ph M(.‘H
34 35 36
H.O Me O H
_— H M. CFy
Me © )
‘WH; THOH
30

Tius, M. Org Lett. ASAP

0

antry diketone cyclopentenone  yiald et nontime
D OH
j/‘>=0 :j}—-o BO{E3)%° 973 75d
Fh PR
11 15
o OH
_ s
2 \IJ- =0 O EETI =094 T5d
PR — PH™
ar a8
O OH
3 j’ = :‘[/2~D 455 =991 65d
a9 "4
? OH
~ A R
4 | )fU o B5% =891 75d
S N
Y /
4 42
0 on
5 L | =0 OQ*—O 2% =991 T5d
R
™ /
43 44
o] oH
Ph Ph
6 :l[/&"‘:' ;@:D 1% 2010 554
Ph PH
45 46
0 oK
7 TJ‘I\}:'D 0 2% 9w 6d
L.-"?-LH ! o "'\-/
[T [
[T s N T 48
Me e
Ty o T3 om
. l
=
8 | :}‘—"‘3 24% 818" 5d
Phi PH
a9 50
H



An Efficient Synthesis of (£)-Grandisol Featuring 1,5-Enyne Metathesis

0 8 steps J[
H;C

o CH;  —— HG;"-\ k
é 33 %

CH4
(£)-grandisol

SCHEME 3. Synthesis of (£ )-Grandisol”

O OH O
Lo, 0 x TBDPSO x
8

HsC ! Jl"
\:\\ ACH; f e g.h e
TBDPSO AN~ —™ TBOPSO . — Hf.'l"""'-m--l:l
CH; CHy
9 1a (+)-grandisol (3b)

“Reagents and conditions: (a) (i) LDA, (ii) allyl bromide, THF, —78 °C,
91%: (b) DIBAL-H, PhCH., —78 °C, 93%: (¢) TBDPSCI, imidazole,
DMF, 60 °C, 92%:; (d) CH,COC{ N, )PO{OCH )., K-CO,, CH,0H,
87%: (e) (i) LDA, (ii) CH,OTI, THF, —78 °C, 91%: (D 10 (20 mol%),
CH,Cls, microwave, 75 °C, 83%:; (g) Raney Ni, 'PrOH, hexanes, 63%:;
(h) see rel 2.
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SCHEME 2. Challenges Associated with Selective Semihydro-
senation of 1

desired product undesired diasterecselectivity
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TABLE 1. Results of Representative Regioselective Semihydrogena-
tions of 1a after 10 Minutes of Reaction Time

catalyst” solvent temp 1a® 3a 4a” 6a
Pd/C THF 25°C 5% 3% 10% 44%
Pd/C THF 0neC 4% 35% 1% 40%%
Pd/C PhCH; 25°C 42% 1995 10% 29%
Pd/C EtOH 25°C 0% 35% 12%, 539
Pd/C hexane 25°C 0% 439, 2% 45%

Pd/CaCO, EtOH 25°C 0% 43% 5% 52%
Raney Ni PrOH 25°C 0%% T0%% 8% 22%,
“Percentages based on relative NMR integrations of distinctive peaks

and scaled to 100%. *Product Sa was formed in < 5% yield in each run.
“Smol %. “Performed in the absence of a hydrogen atmosphere.
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N_Heterocyc"c Carbene_catalyzed E?cl,jgl:é;“f:ﬁ:::;im“m of Intramolecular Aldehyde— Nitrile
Intramolecular Aldehyde—Nitrile Cross

Coupling: An Easy Access to 3- @&H AF djwﬂz

Aminochromones o

=\ =%
- Cl - cl
A B

\ | B 0
S : “';.. = NHz _J
| 10 mal % |l }w/ D HO E
it ~ F{«"” o

R O DEBELU, 10 mol % P _ . . — — . —
80-95% yield entry® catalyst (equiv) base solvent (0.1 M) vield® (%)
30 examples 1 A(0.10)  DBU CHCly 53
%ﬂ ) Bi iEJ. ligl [ DEU L:‘-Hzi_:'-lg trace
- 3 C (010 DEU CHsCla 65
4 D (0,10} DBU CH:Cls 83
o H 5] E i0.10) DRU CHs(Clg 77
B Fi0.10;) DBU CHaz(Clg 57
7 D (0.15) DBU CH.C1, 84
8 D 0.05) DBEU CHsCly 70
g D (0.10) DEU THF 59
10 D 0.10) DEU CHaCN 63
11 D i0.10) OBU Toluene 54
12 D (010 DBEU DMEF 72
13 D (0.10) DBACO CHa(Clg 43
14 D (0.10) CaaC047 CHsClg 69
15 D (0.10) LiHMIDS CHas(Clg a3

* Unless otherwise specified, all of the reactions were carried out with
freshly distilled dry solvents at room temperature for 24 h. * Equal mol %
with respect to catalyst.  Isolated vields. ¥ 3 equiv of base was used with
respect to catalyst.




Table 2. Reaction Scope for 3-Aminochromone Derivatives

catalyst D
R JH\ (10 mal %) Ra
—_— -
5 O R4 DBU (10 mal %), Ry O
R, CH4GCly R
entrv® substrate R,y R= Ea Ry product vield® (%)
1 1a H H H H 1b a3
2 2a Me H H H 2h a1
3 3a ‘Bu H ‘Bu H 2h B8
4 4a H H —Ph— H 4h a3
5 Ha H H Me H bhb B85
6% Ga Allyl H H H Gh 81
7 Ta OMe H H H Th 02
3 8a H OMe H H 8h 05
9 Oa H H OTES H Oh 91
10 10a H H OMe H 10h 89
11 11la H H OH H 11h &6
12 12a H H Cl H 12h 95
13 13a Cl H Cl H 13b 93
14 14a H H Br H 14h &6
15 15a Br H Br H 15h 91
16 16a I H I H 16h B2
17 17a OMe H 1 H 17h 89
18 18a Br H Cl H 18b 93
19 19a OMe H NO; H 19h 00
20 20a H H NO; H 20h 83
21 2la F H H H 21b a3
22 22a H F H H 22b 7
23 23a F H F H 23h 81
24 24a H H OCF; H 24b B8
25 25a H H F H 25hb 85
2h 26a H F H Me 26h a0
27 29a F H H Me 27b 81
28 28a H H F Me 28b a0
29 29a OMe H H Me 20h 83
an 30a OMe H H Ph 30h 84

Scheme 2. Plausible Reaction Mechanism
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Concise Total Syntheses of the
Lycopodium Alkaloids (4)-Nankakurines
A and B via Luciduline

Scheme 1. Selected Bond Formations toward the Nankakurines

RCM

Me:

amino- M
nankakurine A (1) nankakurine B (2) luciduline (3) allylation N /T.TENW
Me

Figure 1. Lyvcopodium alkaloids nankakurines A and B and their

: =
structural relationship to luciduline. 3 w
Scheme 2. Three-Step Total Synthesis of Luciduline Scheme 3. Syntheses of Nankakurines A and B
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Me
Et;_.AIEI 1.0 equiv), N K.COs5 (1.0 equiv),
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o 3.0 ?1‘4{“9':2“ Mo OTBS CH.Cl., reflux, 4 h (82%)
b H
9
Me
35% aq formaldehyde, M- Me
EtOH, rt, 48 h (56%:) 35% aq formaldehyde, N
= Me MNaBH(OAc), (12.6 equiv), M
THF, 1t, 4 h (78%) Me NT
3 [} » I, N




Synthesis and Characterization of
Unsymmetric Indolodithienopyrrole and
Extended Dllndolodlthlenopyrrole

euststalistate:

R = phenyl, 4-hexylphenyl
R'=H,CH;

Scheme 1. Synthesis of Unsymmetrical and Extended Heteroacene
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PPha-Mediated Reductive Cyelization of 2-Nitrobiphenyls ]OC Artc,
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Synthesis of 2-Hydroxymethyl Ketones by Ruthenium Hydride-Catalyzed
Cross-Coupling Reaction of a,-Unsaturated Aldehydes with Primary Alcohols

Prior Art:
(0]
RN “H —— R OH
R
OH e)
)k entry R, R, yield (%)
This Work: 1 n-propyl Ph 72
2 n-propyl 0-MeO-Ph 53
o @)
/\)J\ PN Ru—H R OH 3 n-propyl p-Cl-Ph 74
R‘1 AN H + R2 OH 2
Ry 4 n-propyl 2-furyl 66
5 2-furyl Ph 60
6 Ph p-Cl-Ph 69

Ryu, I. et al. Org. Lett. 2010, 12, 1-3



Synthesis of 2-Hydroxymethyl Ketones by Ruthenium Hydride-Catalyzed
Cross-Coupling Reaction of a,-Unsaturated Aldehydes with Primary Alcohols

Proposed Mechanism:
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Ryu, I. et al. Org. Lett. 2010, 12, 1-3



Pd-Catalyzed Synthesis of Allylic Silanes from Allylic Ethers

PdL,, base, (Me3Si),,
2% PTS in H,O i
] entry R yield (%) E:Z
1 Ph 91 10
PTS
o 2 0-MeO-Ph 86 > 25
OMO%\/ O}H 3 n-octyl 85 3
o "
O
n=ca13

PdL,, EtsN, (PhMe,Si),,
solvent

Mo\Ph /WVSiMezPh

solvent = MeOH yield < 1%
solvent = PTS/H,0 yield = 89%

Lipshutz, B. H. et al. Org. Lett. 2010, 12, 28-31



Pd-Catalyzed Synthesis of Allylic Silanes from Allylic Ethers

Proposed Mechanism:
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Lipshutz, B. H. et al. Org. Lett. 2010, 12, 28-31



Multiple-Turnover Isotopic Labeling of Fmoc- and Boc-Protected Amino Acids

with Oxygen Isotopes
Prior Art:
R 16 HCl, A R 16 HCl, A R 18
©) H @ OH @ OH
B — N — iy
o) + 180H, o) + 180H o)
16 - 160H, 18 ) 160H§ 18
This Work:
EDC, H', EDC, H',
R 6 180H, R 160H 180H, R g
PGHN)\[(OH ‘T’ PGHN)j( ~T» PGHN&(OH
)
160 16 18 16 180
X i
R{HN" "NHR, R1HN)kNHR2 entry substrate yield (%) | enrichment (%)
1 Fmoc-Glu(tBu)-OH 94 93
2 Fmoc-Trp(Boc)-OH 88 92
3 Fmoc-Cys(Trt)-OH 95 95

Luedtke, N. W. et al. Org. Lett. 2010, 12, 104-106



