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Figure 1. Originally proposed lysine (3S) and revised (3R) structure of streptide (1).
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Figure 2. Key retrosynthetic steps for the total synthesis of streptide.
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Figure 3. Initial key observations on C-H activation and subsequent arylation of
alysine derivative.
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In sum, these experiments provide compelling evidence against a traditional
Pd(0)/(Il) catalytic cycle and are consistent with C-H activation to form a
cyclometalated Pd(Il) intermediate followed by (i) oxidation of Pd(II) to Pd(1V)
by [Ph21]BF4 and subsequent C-C bond forming reductive elimination (eq 1)
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Table 3. Pd-Catalyzed Arylation of 3-Methyl-2-Arylpyridines with

[Mes—I|—Ar]BF,4
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Scheme 1. Ongmally Proposed Catalytic Cycle for Pd-Catalyzed ]
C—H Arylation> On the basis of all of these results, the

general catalytic cycle shown in Scheme 1
was proposed, involving
X - % #F'd"'#

HX (i) ligand-directed C-H activation to

afford palladacycle A,
[Phal]X (i1) oxidation of A with [Ph21]BF4 to
~Phl generate a PdIV intermediate of general
structure B, and finally,
_N X

—pd

(ii1) C-C bond-forming reductive elimination

Hwa,; to afford the arylated product 2.
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J. Am. Chem. Soc. 2009, 131, 11234-11241.
DOI:10.1021/ja904116k.



Studies of reaction order in each component, Hammett analysis, kinetic isotope
effect data, and equilibrium investigations have all been used to interrogate the
resting state of the catalyst and the oxidant under the reaction conditions.

Scheme 3. Proposed Mechanism for C—H Arylation of 3-Methyl-2-phenylpyridine

ko %
+1 >
[Mes—l Ph]X ME‘S‘I'—N_
-2 equw Ph Ac
“-\.
P! / F’d""r “Pdl”
Pdl%/ - Mesl TNE
+2 equw

Turnover Limiting Step
2 equiv 2
HX
Clj)@ AC
— Pd' Pd'LN

As shown in Scheme 3, we propose that the resting state of the catalyst is the monomeric
PdlI species 7, and the resting state of the oxidant is the pyridine coordinated iodine(l11)
reagent 8

J. Am. Chem. Soc. 2009, 131, 11234-11241.
DOI:10.1021/ja904116k.
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 PdII/1V sequences should tolerate important functional groups (e.g., aryl
halides and enolizable ketones) that can be reactive with the low-
valent Pd intermediates and/or strong bases often required in Pd0/I|
processes.

 In addition, high oxidation state Pd species are known to be stable
toward air and moisture,7,8 obviating the need for special glassware
and/ or for rigorous purification of solvents and reagents.

J. Am. Chem. Soc. 2009, 131, 11234-11241.
DOI:10.1021/ja904116k.
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G Figure 2. ORTEP representation of 6.
The palladacycle G, R) i-Pr, could be generated, trapped, and defined structurally by
the reaction of 1 with piodoanisole (4 equiv p-i#% FF fif), Pd(OAc)2 (20 mol %), and
AgOAc (1.5 equiv, to remove Hl) at 110 ° C for 30 min (without solvent) which
afforded the crystalline 25,35-3-p-anisyl derivative 6 in 95% yield.6

The observed stereochemistry of the p-functionalization can be understood in terms of a
preference for forming the sterically more favored intermediate trans-palladacycle G.
Org. Lett., Vol. 8, No. 15, 2006

10.1021/0l061389;j .



AcHN: : 0
BocHNW(

AcHN
BocHN

1) THF/DCM, 25 °C

>

2) TsCl, NMM, DCM
25°C,16h

BrD
AcHN" Y O

TsHN
S N
H
0

0N

1) THF/DCM, 25 °C

o

2) TsCl, NMM, DCM
25°C,16h

13

cHN
TsHN\/E‘\ % LE ’\f

Figure 4. Relative and absolute stereochemlstry of 5 and 6 established by X-ray

diffraction analysis.20
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Scheme 2. Ozonolytic weakening of the robust AQ-amide into a labile
imide. X-ray crystallographic structure of 1c¢ is shown.
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Scheme 1. Mechanistic Possibilities
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Figure 5. Representative results of the macrocyclization optimization.
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Figure 6. Deprotection studies on the macrocyclic core.
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Figure 7. HR-HPLC-MS analysis of authentic and synthetic streptides. The sample
loaded is labeled on top of the resulting elution profile. Streptide elution was monitored
by absorbance at 280 nm (not shown) and by MS total ion count. Shown is the HR-
MSextracted ion chromatogram for streptide (m/z 989.489) in each trace. Authentic
streptide coelutes with lysine-2 C3 diastereomer 1 (3R) but not with 32 (3S).

See Supporting Information for details.
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