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1. MATERIALS AND GENERAL METHODS

1.1. General considerations

Unless stated, all starting materials and anhydrous solvents were obtained from commercial sources
and used without purification. Reactions were carried out under an inert atmosphere of nitrogen
unless stated. Reaction progress was monitored by TLC, with "H NMR or LC-MS analyses taken from
reaction samples. Column chromatography was performed on silica gel (230-400 mesh) or automated
Isolera One Flash Chromatography (Biotage). NMR spectra were recorded with a Bruker AV-400
spectrometer (400 MHz 'H; 101 MHz '3C; 162 MHz 3'P). '"H NMR chemical shifts are reported in ppm
relative to protio impurities in the deuterated solvents and reported as follow: chemical shift
(multiplicity, coupling constants, number of protons). '3C NMR chemical shifts are reported in ppm
using the solvent resonance. 3'P NMR spectra were recorded using H;PO, (85%) as an external
reference. Coupling constants J are given in Hertz (Hz), while the multiplicity of the signals are

indicated as “s”, “d”, “t”, “q”, “pent”, “sept” or “m” for singlet, doublet, triplet, quartet, pentet, septet or

multiplet, respectively. Mass spectra were recorded on a Waters QTOF mass spectrometer.

1.2. Naming of Compounds

Compound names are those generated by ChemDraw Professional 20.0 software (PerkinElmer),

following the IUPAC nomenclature.
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2. EXPERIMENTAL DATA

2.1. Synthesis of phosphonium salts

General Procedure (GP-A) for the synthesis of phosphonium salts

+
PPh,
AN szO; Ph3P; DBU AN _OTf
R > R
EN/j CH,Cl,, 78 °Ctor.t.,, 2h N

Sequential addition

The procedure has been adapted from the literature.! A round bottom flask equipped with a stir bar
was charged with the heterocycle (1.0 equiv.) and placed under a nitrogen atmosphere. Then, CH,Cl,
(0.2 M) was added, and the reaction vessel cooled to —78 °C, followed by the dropwise addition of
Tf,O (1.1 equiv.). The reaction mixture was stirred at —78 °C for 30 minutes, followed by the addition
of PPh; (1.1 equiv.), and, after 30 minutes, of DBU (1.0 equiv.). After the last addition, the cooling
bath was removed, and the reaction was allowed to warm to room temperature while stirring
(approximately 15-30 minutes). The reaction mixture was thus quenched with H,O (approximately the
same volume as CH,Cl,), the layers separated, and the aqueous phase was extracted 3 times with
CH,CI,. The combined organic layers were dried over anhydrous Na,SO,, filtered and concentrated
under reduced pressure to approximately 2-10 mL. An excess of chilled Et,0 (0 °C) was added to the
concentrated solution as the solution started to solidify. The resulting suspension was filtered, and
the solid was washed with chilled Et,O (0 °C) and dried in vacuo to provide the pure phosphonium

salt.

Synthesis of triphenyl(2-phenylpyridin-4-yl)phosphonium trifluoromethanesulfonate (2)

+
PPh;
X TfO~

Z

Ph
2

Prepared according to the GP-A using 2-phenylpyridine 1 (429 uL, 3.0 mmol, 1.0 equiv.), Tf,O (555
uL, 3.3 mmol, 1.1 equiv), PPh; (866 mg, 3.3 mmol, 1.1 equiv), DBU (448 uL, 3.0 mmol, 1.0 equiv.)
and CH.Cl, (15.0 mL). After purification, compound 2 was isolated as a white solid (1.495 g, 2.6 mmol,
88% vyield). '"H NMR (400 MHz, CDCl;) &: 9.09 (app t, J = 5.0 Hz, 1H), 7.98 — 7.88 (m, 5H), 7.86 —
7.79 (m, 7H), 7.77 — 7.68 (m, 6H), 7.56 (ddd, J = 12.8, 5.1, 1.6 Hz, 1H), 7.52 — 7.46 (m, 3H) ppm. 3'P
NMR (162 MHz, CDCIs) 8 23.01 ppm. The data are in agreement with those reported in the literature.’

See spectrum
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Synthesis of (6-phenylpyridine-2,4-diyl)bis(triphenylphosphonium)
ditrifluoromethanesulfonate (3)
+
PPhs
X 2TfO
).

Ph” N” “PPh;,
3

Prepared according to GP-A using phosphonium 2 (85 mg, 0.15 mmol, 1.0 equiv.), Tf,O (28 uL, 0.17
mmol, 1.1 equiv.), PPh3 (43 mg, 0.17 mmol, 1.1 equiv.), DBU (22 yL, 0.15 mmol, 1.0 equiv.) and
CH.CI, (0.75 mL). After work up, the reaction crude revealed two new signals of similar intensity at
23.55 ppm and 15.37 ppm (*'P NMR). These signals were respectively assigned to the para- and
ortho-phosphine of bis-phosphonium bis-triflate 3. However, isolation of 3 was complicated by the

significant amount of unreacted 2 and Ph;PO (29.56 ppm) observed in the reaction mixture.?

+ +
PPhs Ph,
B B
P Z AT
PhT N Ph” “N” “PPh;
2 3
Phs;PO F’
ﬂ
| . P
| ol ‘
e INL o . SAN 1
£} g
A
1 (ppm)

Figure S1. 3'P NMR spectrum of the reaction crude containing 3.



SUPPORTING INFORMATION S5

Synthesis of triphenyl(3-phenylpyridin-4-yl)phosphonium trifluoromethanesulfonate (5)

+
PPhs
Ph X TfO~

P
N

5

Prepared according to GP-A using 3-phenylpyridine 4 (143 L, 1.0 mmol, 1.0 equiv.), Tf,O (185 uL,
1.1 mmol, 1.1 equiv.), PPh3 (288 mg, 1.1 mmol, 1.1 equiv.), DBU (149 uL, 1.0 mmol, 1.0 equiv.) and
CHCl, (5.0 mL). After purification, compound 5 was isolated as a white solid (498 mg, 0.88 mmol,
88% vyield). '"H NMR (400 MHz, CDCls) &: 8.97 (d, J = 5.2 Hz, 1H), 8.76 (d, J = 6.8 Hz, 1H), 7.84 —
7.76 (m, 3H), 7.72 — 7.54 (m, 12H), 7.51 (dd, J=14.9, 5.2 Hz, 1H), 7.12 (t, J= 7.6 Hz, 1H), 6.92 (t, J
=7.6 Hz, 2H), 6.73 (d, J = 7.6 Hz, 2H) ppm. 3'P NMR (162 MHz, CDClI;) 8 21.60 ppm. The data are

in agreement with those reported in the literature."

See spectrum

Synthesis of (5-phenylpyridine-2,4-diyl)bis(triphenylphosphonium)
ditrifluoromethanesulfonate (6)
+
PPhs

Ph X 2TfO

AT
N~ “PPh,

6

Prepared according to GP-A using phosphonium 5 (85 mg, 0.15 mmol, 1.0 equiv.), Tf,O (28 uL, 0.17
mmol, 1.1 equiv.), PPh; (43 mg, 0.17 mmol, 1.1 equiv.), DBU (22 pL, 0.15 mmol, 1.0 equiv.) and
CH,CI, (0.75 mL). After work up, the reaction crude revealed two new signals of similar intensity at
21.93 ppm and 17.08 ppm, with a 3Jp-p = 6.0 Hz (3'P NMR). These signals were respectively assigned
to the para- and ortho-phosphine of bis-phosphonium bis-triflate 6. However, isolation of 6 was
complicated by the significant amount of unreacted 5 and Ph;PO (29.67 ppm) observed in the reaction

mixture.?
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Figure S2. 3'P NMR spectrum of the reaction crude containing 5.

Attempted formation of
trifluoromethanesulfonate
+
PAr3
Tf,0; ArsP; DBU _
O o [y
~ o p
Ph N CH2C|2, 78 °Ctor.t., 2h Ph N
Sequential addition

Ar =

tris(4-methoxyphenyl)(2-phenylpyridin-4-yl)phosphonium

Attempted preparation according to GP-A using 2-phenylpyridine 1 (143 uL, 1.0 mmol, 1.0 equiv.),
Tf,0O (185 pL, 1.1 mmol, 1.1 equiv.), (4-anisyl);P (388 mg, 1.7 mmol, 1.1 equiv.), DBU (149 L, 1.0
mmol, 1.0 equiv.) and CH,CI, (5.0 mL). After purification, 3'P NMR analysis of the reaction crude

revealed two new peaks at 20.80 ppm and 13.97 ppm which we tentatively assign to the addition of

Ar;P to para- and ortho-position, respectively. However, significant oxidation of (4-anisyl);P to the

corresponding oxide was observed, as expected for this electron-rich phosphine (signal at 28.87

ppm).2 Similar results were obtained repeating the procedure using 2 as substrate.
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Figure S3. 3'P NMR spectrum of the attempted reaction using (4-anisyl);P.

2.2. Deuterodephosphination experiment

X

*PPh, *PPh, D
Phh O™ Ph\sz TIO~  K,COs Ph"'gj_(gﬁ . Ph | 5
7 + N7 Nppp,  CDIODD0 Ph” 1ph - Ph3PO NS
) ] r.t., 12h 4-d; (X = H, from 5)

4-d, (X =D, from 6)

An oven dried round bottom flask equipped with a stir bar was charged with the reaction crude
containing 5 and 6 (85 mg in total), K,CO;3; (31 mg, 0.20 mmol, excess), and placed under a nitrogen
atmosphere. CD;0D:D,0 9:1 (0.50 mL, 0.3 M) was added at room temperature and the reaction was

stirred for 2 hours. The reaction mixture was diluted with CH,CI, (1 mL) and the organic layer

separated, dried over Na,SO,, filtered, and concentrated in vacuo. The residue was purified by
automated column chromatography (hex:EtOAc 90:10 to 0:100), providing deuterated pyridines 4-d,

and 4-d, as an inseparable mixture.
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Figure S4. Stacked 'H-NMR spectra of 4-d4:4-d, mixture and 4, showing how deuterium incorporation

in ortho- and para-position causes less intense signals in the respective positions as well as loss of

coupling on the remaining protons.
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Figure S5. "H NMR (top) and 2H NMR (bottom) and of the inseparable mixture of 4-d4/4-d, showing

27% deuterium incorporation in ortho-position and 93% in para-position.
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2.3. Ligand-Coupling reactions

General Procedure (GP-B) for Ligand-Coupling reactions

*PPh, ~Nu Nu
- Nu(Nucleophile) [ pp, ?
X, TO > ”'FQC“\N T X
| Solvent Ph” - PPhs -
Ph” N 0°Ctort, 12h Ph Ph Ph” N
2

The procedure has been adapted from the literature.* An oven dried 10 mL round bottom flask was
charged with the phosphonium salt 2 (1.0 equiv.) and subjected to three rapid cycles of
vacuum/nitrogen backfill. The solvent (0.2 or 0.5 M) was added, and the solution was stirred at 0 °C.
The opportune nucleophile (1.5 equiv.) was then added, leaving the reaction stirring overnight at room
temperature. The reaction mixture was quenched with H,O (approximately the same volume as the
solvent), the layers separated, and the aqueous phase was extracted 3 times with CH,Cl,. The
combined organic layers were dried over anhydrous Na,SQ,, filtered and concentrated under reduced

pressure. The residue was then purified by column chromatography.

Synthesis of 4-methoxy-2-phenylpyridine (7) from phosphonium salt 2

*PPh, ~Me OMe
- MeONa Ph CI)
Xy TfO > ,/,.PV 7_ N — X
» CH,Cl Ph” | - PPh, |
SN 0°Ctor.t., 12h Ph Ph] 53% (35%) Ph" N
2 7

Prepared according to GP-B using phosphonium salt 2 (85 mg, 0.15 mmol, 1.0 equiv.) in CH,CI, (0.3
mL, 0.2 M) and MeONa (12 mg, 0.23 mmol, 1.5 equiv.). '"H NMR vyield using CH,Br; as the internal
standard revealed 53% product formation. The residue was purified by automated column
chromatography (hex:EtOAc 90:10 to 30:70) to provide product 7 (10 mg, 0.052 mmol) as clear oil in
35% isolated yield (isolation complicated by co-eluting Ph;PO). '"H NMR (400 MHz, CDCl;) 6: 8.53 (d,
J=5.7 Hz, 1H), 7.99 -7.93 (m, 2H), 7.54 —7.39 (m, 3H), 7.24 (d, J = 2.4 Hz, 1H), 6.80 (dd, J = 5.7,
2.4 Hz, 1H), 3.92 (s, 3H). The data are in agreement with those reported in the literature.*

See spectrum
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Attempted methylation

Me
., \
. A
' - PPh Z
PPhy Me : * PR N
Xy TfO~  Melior MeMgBr Ph,,,lg’\a/ N ' Not observed
» THF Ph” |‘57b<;\ Ph
Ph™ N 0°Ctort, 12h Ph Ph
b I N
2 - Ph,PMe Z
Ph” "N
8

Attempted preparation according to GP-B using phosphonium salt 2 (113 mg, 0.20 mmol, 1.0 equiv.)
in THF (1.0 mL, 0.2 M) and MeLi in THF (188 uL, 0.30 mmol, 1.5 equiv.). Performing the addition of
this nucleophile at =78 °C did not alter the outcome of the reaction, neither did the use of MeLi-LiBr
or MeMgBr. Upon workup, 2,4-diphenylpyridine and Ph,(Me)PO were observed as major products,
the latter clearly visible in the 'TH NMR spectrum as a doublet at 2.01 ppm with a J = 13.2 Hz and in
the 3'P NMR spectrum at 29.19 ppm.5

_-2.03
~1.99

CHzBrZ

/ MJA | ) [

J@J

T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

Figure S6. '"H NMR spectrum of the attempted methylation (CH,Br; is the internal standard).
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Figure S7. 3'P NMR spectrum of the attempted methylation

2.4. Ortho-halogenation experiments via Reissert-Henze chemistry

Synthesis of 2-phenylpyridine 1-oxide (1-O)

X
| X mCPBA | .

P N 2Cl -
0°Ctort, 12h o

1 73% 1-0

A solution of 1 (143 uL, 1.0 mmol, 1.0 equiv.) in CH,CI, (2.0 mL, 0.5 M) was cooled down to 0 °C,
followed by the addition of mCPBA (246 pL, 2.0 mmol, 2.0 equiv.). After leaving the reaction mixture

stirring at room temperature overnight, it was diluted with CH,CI, (6 mL) and washed with KOH 6 N

(3x 8 mL). The organic layer was then dried over Na,SOy,, filtered, and concentrated under reduced

pressure, yielding 1-O as a white solid, used later without any further purification (125.0 mg, 0.730
mmol, 73% yield). '"H NMR (400 MHz, CDCl;) &: 8.56 (d, J = 6.2 Hz, 1H), 7.85 —-7.78 (m, 2H), 7.55
—7.44 (m, 5H), 7.38 — 7.35 (m, 1H). The data are in agreement with those reported in the literature.®

See spectrum
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Attempted bromination of 1-O

Tf,0
| N TBAB | X
ol — ~
Ph ’}l_ CHzclz Ph N Br
9 rt., 12h
1-0

Tetrabutylammonium bromide [TBAB] (242 mg, 0.75 mmol, 1.5 equiv.) and 1-O (86 mg, 0.50 mmol,
1.0 equiv.) were dissolved in CH,Cl, (560.0 mL, 0.01 M) for 10 minutes. Then, Tf,O (126 uL, 0.75
mmol, 1.5 equiv.) was added, leaving the reaction mixture stirring at room temperature overnight. The
reaction mixture was then filtrated and concentrated under reduced pressure. The crude product was
purified by automated column chromatography (hex:EtOAc 100:0 to 80:20) but no desired product
was isolated. Instead, 5-bromo-2-phenylpyridine (colorless oil, 19 mg, 0.081 mmol, 16% yield), 4-
bromo-2-phenylpyridine (colorless oil, 10 mg, 0.040 mmol, 8% yield), and 3-bromo-2-
phenylpyridine (colorless oil, 5 mg, 0.020 mmol, 4% yield) were isolated, probably due to some Br,

formed from the residual oxidant (mCPBA) still present in 1-O.

5-bromo-2-phenylpyridine

Ph™ N

'H NMR (400 MHz, CDCls) &: 8.74 (d, J = 2.4 Hz, 1H), 7.96 (dd, J = 8.2, 1.6 Hz, 2H), 7.87 (dd, J =
8.5, 2.4 Hz, 1H), 7.63 (d, J = 8.5, 1H), 7.52 — 7.41 (m, 3H). The data are in agreement with those

reported in the literature.”

See spectrum

4-bromo-2-phenylpyridine

Br
AN

»

Ph™ N

'"H NMR (400 MHz, CDCls) &: 8.51 (d, J = 5.2 Hz, 1H), 7.97 (dd, J = 8.2, 1.5 Hz, 2H), 7.91 (d, J= 1.8
Hz, 1H), 7.55 — 7.43 (m, 3H), 7.41 (dd, J = 5.2, 1.8 Hz, 1H). The data are in agreement with those

reported in the literature.”

See spectrum




SUPPORTING INFORMATION S14

3-bromo-2-phenylpyridine

Br: N

L~
Ph N

"H NMR (400 MHz, CDCls) &: 8.63 (dd, J =4.7, 1.5 Hz, 1H), 8.00 (dd, J = 8.1, 1.5 Hz, 1H), 7.68 (dd,
J=7.9, 1.7 Hz, 2H), 7.55 — 7.40 (m, 3H), 7.15 (dd, J = 8.1, 4.7 Hz, 1H).The data are in agreement

with those reported in the literature.”

See spectrum

Synthesis of 2-chloro-6-phenylpyridine (9) via chlorination of 1-O

A A
@ POCI; (neat) R | P

Ph™ N” reflux, 5h Ph™ "N” ~Cl
55%
1-0 9

1-0 (34 mg, 0.20 mmol, 1.0 equiv.) was dissolved in POCI; (3.0 mL, excess) and heated under reflux
(106 °C) for 5 hours. The reaction mixture was then concentrated under reduced pressure, followed
by the addition of water (5 mL), neutralization with an aqueous solution of K,CO; (5 mL), and
extraction with CH,Cl, (3x 10 mL). The reaction crude was then purified by column chromatography
(hex:EtOAc 80:20), to afford compound 9 as a yellowish oil (21 mg, 0.11 mol, 55% vyield). '"H NMR
(400 MHz, CDCl3) 6: 8.00 (dd, J =8.2, 1.5 Hz, 2H), 7.71 (t, J= 7.7 Hz, 1H), 7.65 (dd, J = 7.7, 1.0 Hz,
1H), 7.52 = 7.41 (m, 3H), 7.26 (dd, J = 7.7, 1.0 Hz, 1H) ppm. The data are in agreement with those

reported in the literature.®

See spectrum

2.5. Ortho-alkylations via Minisci chemistry

Synthesis of 4-chloro-2-phenylpyridine (11) from 4-chloropyridine (10)

TFA

Cl

AN K28208 AN

| ] + PhB(OH), > -

N IZ;tCE:HzQ 1h:t1 Ph” N
10 , overnig

56% "

4-chloropyridine hydrochloride (600 mg, 4.0 mmol, 1.0 equiv.) was dissolved in CH,Cl, and washed
with saturated NaHCO;. The aqueous phase was extracted with CH,Cl, (3x 15 mL) and the collected
organic phases dried over Na,SQ,, filtered and concentrated under reduced pressure. The resulting
4-chloropyridine 10 was dissolved in 1,2-dichloroethane [DCE] (15.0 mL, 0.27 M), followed by the
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addition of trifluoroacetic acid [TFA] (310 uL, 4.00 mmol, 1.0 equiv.) and phenylboronic acid (732 mg,
6.0 mmol, 1.5 equiv.). H,O (15.0 mL, 0.27 M) was then added, followed by AgNO; (272 mg, 1.6 mmol,
0.40 equiv.) and K,S,0; (3240 mg, 12.0 mmol, 3.0 equiv.). The reaction was kept at room temperature
overnight until completion. Then, the phases were separated and the aqueous phase was extracted
with CH,CI, (2x 15 mL). The collected organic phases were dried over Na,SO,, filtered and
concentrated in vacuo. The crude was purified by column chromatography (CH,Cl,:MeOH 95:5) to
afford compound 11 as a white solid (425 mg, 2.2 mmol, 56% yield). '"H NMR (400 MHz, CDCl;) &:
8.59 (d, J =5.3 Hz, 1H), 7.98 (dd, J = 8.2, 1.6 Hz, 2H), 7.74 (d, J = 1.8 Hz, 1H), 7.52 — 7.40 (m, 3H),
7.25 (dd, J = 5.3, 1.8 Hz, 1H). The data are in agreement with those reported in the literature.*

See spectrum

Synthesis of 4-chloro-2-phenyl-6-(1,3,5-trioxan-2-yl)pyridine (12) from 11

cl cl
b . I/OW TFA, (NBusN),S,05 B
~ o ~

Ph” "N 00 DCE Ph” N Oj

11 80 °C, 4 12 0__O

50% ~N~

TFA (50 L, 0.64 mmol, 1.0 equiv.), 1,3,5-trioxane (5688 mg, 6.4 mmol, 10.0 equiv.) and (nBuyN),S,04
(1.512 g, 2.24 mmol, 3.4 equiv.) were subsequently added to a solution of 4-chloro-2-phenylpyridine
11 (124 mg, 0.64 mmol, 1.0 equiv.) in DCE (2.16 mL, 0.3 M). The mixture was stirred at 50 °C for 4
hours then quenched with saturated NaHCO;. The phases were separated and the organic layer
concentrated in vacuo and purified by column chromatography (hex:EtOAc 90:10) to afford compound
12 as a white solid (88 mg, 0.316 mmol, 50% yield). '"H NMR (400 MHz, CDCl3) &: 7.97 (dd, J = 8.0,
1.6 Hz, 2H), 7.73 (d, J = 1.8 Hz, 1H), 7.67 (d, J = 1.8 Hz, 1H), 7.53 — 7.41 (m, 3H), 6.01 (s, 1H), 5.40
(d, J=6.3 Hz, 2H), 5.37 (d, J = 6.3 Hz, 2H). *C NMR (101 MHz, CDCl;) &: 158.6, 156.7, 145.9, 137.9,
129.8, 129.0, 127.3, 121.6, 120.1, 101.4, 93.7. HRMS: 277.0507 [M+H"], theoretical 277.0506.

See spectrum

Synthesis of 4-methoxy-2-phenyl-6-(1,3,5-trioxan-2-yl)pyridine (13) from 12

Cl OMe
o ;
| X MeONa (25 wt.% in MeOH:) I N
—Z 0] reflux, 4h — 0]
Ph” "N h 94%, Ph” "N h
1 00 13 0 O

Compound 12 (67 mg, 0.24 mmol, 1.0 equiv.) was dissolved in a 25 wt. % solution of MeONa in

MeOH (5.0 mL, 22.0 mmol, excess) in a round bottom flask equipped with a condenser. The reaction
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was heated at reflux (65 °C) for 4 hours then concentrated in vacuo. A 1 M aqueous solution of
NaHSO, was added, and the resulting precipitate was filtered to afford pure compound 13 as a white
solid (62 mg, 0.23 mmol, 94% yield). '"H NMR (400 MHz, CDCl;) &: 7.95 (dd, J = 8.29, 1.48 Hz, 2H),
7.50 -7.32 (m, 3H), 7.23 (d, J = 2.4 Hz, 1H), 7.21 (d, J = 2.4 Hz, 1H), 6.00 (s, 1H), 5.40 (d, J = 6.3
Hz, 2H), 5.38 (d, J = 6.3 Hz, 2H), 3.95 (s, 3H). 3C NMR (101 MHz, CDCl;) &: 167.5, 158.9, 157.2,
139.2, 129.2, 128.8, 127.3, 108.4, 104.9, 102.2, 93.8, 55.6. HRMS: 274.1071 [M+H*], theoretical
274.1074. See spectrum

Synthesis of 4-methoxy-2-phenylpyridine (7) from 4-methoxypyridine (14)

TFA
OMe
OMe AgNO,
) . PhB(OH) 2520 | >
2 ] . P
N [itCE.HZQ 1h.t1 Ph” N
14 , overnig
19% 7

4-methoxy-pyridine 14 (20 uL, 0.23 mmol, 1.0 equiv.) was dissolved in DCE (0.88 mL, 0.27 M), and
TFA (17 pL, 0.23 mmol, 1.0 equiv.) and phenylboronic acid (42 mg, 0.34 mmol, 1.5 equiv.) were
subsequently added to the solution. H,O (0.88 mL, 0.27 M) was then added, followed by AgNO; (14
mg, 0.09 mmol, 0.40 equiv.) and K,S,0g (185 mg, 0.69 mmol, 3.0 equiv.). The reaction was kept at
room temperature overnight until completion. Then, the phases were separated and the aqueous
phase was extracted with CH,Cl, (2x 15 mL). The collected organic phases were dried over Na,SOy,
filtered and concentrated in vacuo. The crude was purified by column chromatography (CH,Cl,:MeOH

95:5) to afford compound 7 as a white solid (8 mg, 0.04 mmol, 19% yield). See spectrum

Synthesis of 4-methoxy-2-phenyl-6-(1,3,5-trioxan-2-yl)pyridine (13) from 7

OMe OMe
| Y . (Oj TFA, (NBugN);S,05 | S

P N7 OO DCE Ph” N7
7 50 oci’szdays 13 0_O

TFA (14 pL, 0.18 mmol, 1.0 equiv.), 1,3,5-trioxane (162 mg, 1.80 mmol, 10.0 equiv.) and
(nBugN),S,0g (413 mg, 0.61 mmol, 3.4 equiv.) were subsequently added to a solution of 4-methoxy-
2-phenylpyridine 7 (33 mg, 0.18 mmol, 1.0 equiv.) in DCE (1.8 mL, 0.1 M). The mixture was stirred at
50 °C for 3 days and then quenched with saturated NaHCO;. The phases were separated and the
organic layer concentrated in vacuo and purified by column chromatography (toluene:EtOAc 95:15)

to afford compound 13 as a white solid (6 mg, 0.021 mmol, 12% vyield).

See spectrum




SUPPORTING INFORMATION S17

Synthesis of caerulomycin K from 13

OMe NH,OH-HCI OMe
| A 10% HCl in H,0 rj\/
Z o) g
Ph N \I MeOH Ph N/ ~NOH
13 0. .0 65 °C, 3 days .
~ 329, Caerulomycin K

Compound 13 (60 mg, 0.22 mmol, 1.0 equiv.) was dissolved in MeOH (0.40 mL, 0.5 M), followed by
the addition of NH,OH-HCI (92 mg, 1.32 mmol, 6.0 equiv.) and of a 10% solution of HCI in H,O (0.8
mL, 2.2 mmol, 10.0 equiv.). The reaction was stirred at 65 °C for 3 days then quenched with saturated
NaHCO;. The phases were separated and the organic layer concentrated in vacuo and purified by
column chromatography (CH,Cl,:MeOH 97:3) to afford caerulomycin K as a white solid (16 mg, 0.07
mmol, 32% yield). '"H NMR (400 MHz, DMSO) &: 11.66 (s, 1H), 8.12 (d, J = 4.5 Hz, 1H), 8.13 — 8.06
(m, 2H), 7.53 — 7.41 (m, 4H), 7.26 (d, J = 2.2 Hz, 1H), 3.94 (s, 3H). *C NMR (101 MHz, DMSO) 6&:
166.5, 157.5, 1563.4, 148.9, 138.1, 129.6, 128.5, 126.7, 106.8, 103.8, 55.5. The data are consistent

with those reported in the literature.®

See spectrum

Synthesis of caerulomycin K from 12

% 1. MeONa (25 wt.% in MeOH) OMe
S 65 °C, 4h - N
N OW 2.6 M HCI o NP S NOH
12 0 0 NHZOH-HCI Caerulomycin K
MeOH, 65 °C, 1 day
35%

Compound 12 (80 mg, 0.29 mmol, 1.0 equiv.) was dissolved in a 25 wt. % solution of MeONa in
MeOH (5.0 mL, 22.0 mmol, excess) in a round bottom flask equipped with a condenser. The reaction
was heated at reflux (65 °C) for 4 hours (full conversion as monitored by TLC). The reaction mixture
was cooled down to 0 °C, followed by the addition of 6 M HCI (6 mL). Then, NH,OH-HCI (200 mg, 2.9
mmol, 10.0 equiv.) was added and the reaction was stirred at 65 °C for 1 day. The reaction mixture
was then cooled down to 0 °C, followed by neutralization with 6 M NaOH. Then, the solvent was
removed under reduced pressure and the crude dissolved in a CH,Cl,:H,O 1:1 mixture. The two
phases were separated and the organic layer was dried over Na,SO,, filtered, concentrated and
purified by column chromatography (CH,Cl,:MeOH 97:3) to afford caerulomycin K as a white solid
(23 mg, 0.010 mmol, 35% yield).

See spectrum
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3. SPECTROSCOPIC DATA

"H NMR (400 MHz, CDCI3) of 2 (see procedure)
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"H NMR (400 MHz, CDCI3) of 5 (see procedure)
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"H NMR (400 MHz, CDCI3) of 7 (see procedure)
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"H NMR (400 MHz, CDCI3) of 5-bromo-2-phenylpyridine (see procedure)
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"H NMR (400 MHz, CDCI3) of 3-bromo-2-phenylpyridine (see procedure)
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"H NMR (400 MHz, CDCI3) of 11 (see procedure)
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13C NMR (101 MHz, CDCly) of 12
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13C NMR (101 MHz, CDCly) of 13
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HSQC (in CDCl3) of 13
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"H NMR (400 MHz, DMSO) of caerulomycin K (see procedure)
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