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General Information:

Mass spectra and high-resolution mass spectra were measured on a Finnigan MAT-95
mass spectrometer. *H and **C NMR spectra were determined on Bruker AM-300,
Bruker AM-400, Bruker AM-500 instruments using tetramethylsilane as internal
reference. Data are presented as follows: chemical shift, multiplicity (s = singlet, br s
= broad singlet, d = doublet, br d = broad doublet, t = triplet, m = multiplet), J =
coupling constant in hertz (Hz). Silica gel 60H (200 — 300 mesh) manufactured by
Qingdao Haiyang Chemical Group Co. (China) was used for general chromatography.
All reagents were purchased from commercial sources and used without further

purification, unless otherwise indicated.

Mechanistic study

(a) Procedure for H/D exchange experiment:

m [Ru(p-cymene)Cl5], (5 mol %) m
Z~N > “~N

N N

H AgSbFg (20 mol %) H/D
H@ NaH,PO, (20 mol %) b/ H@
DCE: D,O = 10: 1
1a 60 °C, 30 min 30% D

A mixture of 1a (0.2 mmol), [RuCl,(p-cymene)], (5 mol %), AgSbFs (20 mol %),
NaH,PQO, (20 mol %) were dissolved in DCE: D,0O (10: 1) (2 mL) in sealed tube and
the mixture was stirred at 60 ‘C for 30 min. The solvent was removed under reduced
pressure and the residue was purified the residue by silica gel chromatograph to

recovery la.
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B N SN
<N [Ru(p-cymene)Cl,], (5 mol %) | / | /
N H +  HCHO N N
H AgSbFg (20 mol %) OH
NaH,PO, (20 mol %)

1a 2a DCE: D,0 = 10: 1
0, 0 .
60°C,2h 85% D 3a, 10% yield

A mixture of 1a (0.2 mmol), 2a (0.6 mmol, 3 equiv), [RuCl,(p-cymene)], (5 mol %),
AgSbFg (20 mol %), NaH,PO,4 (20 mol %) were dissolved in DCE: D,0 (10: 1) (2 mL)
in sealed tube and the mixture was stirred at 60 ‘C for 2 h. The solvent was removed
under reduced pressure to give the residue which was purified the residue by silica gel

chromatograph to give la-d, and 3a.
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N~ N N N
+ +  HCHO OH OH
3b: 3e =3.7:1
1o Te 2a 3b 3¢

A mixture of 1b (0.1 mmol), 1le (0.1 mmol), 2a (0.1 mmol), [RuCl,(p-cymene)]. (5

X
Z Z~N standard conditions “N N" TN

mol %), AgSbFs (20 mol %), NaH,PO,4 (20 mol %) were dissolved in DCE (1 ml) in
sealed tube and the mixture was stirred at 60 ‘C for 36 h. The solvent was removed

under reduced pressure and the residue was purified the residue by silica gel

chromatograph to give 3b and 3e (3.7:1).



7oy
.
T
o
cd Nd\
gy a
£Dan cww.ﬁ €100 092°L—
8¢€ L
hnn.h@”
98¢,
€6€°L
mn_.v.h.q
SLy'L-

A

7.25 715
1 (ppm)

7.35

7.45

=gy

oo
£89¢
Je0t

‘eLe
=08'%
=6LY

90 85 80 75 70 65 60 65 50 45 40 35 30 25 20 15 10 05 00 0!
1 (ppm)

9.5



'H and *C NMR Spectrum of Compounds

Compound 3a
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Compound 3b
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Compound 3c
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Compound 3d
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Compound 3e
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Compound 3f
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Compound 3g
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Compound 3h
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Compound 3i
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Compound 3j
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Compound 3k
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Compound 3l
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Compound 3m
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Compound 3n
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Compound 3q

2400
2200
2000
1800
1600
1400
1200
1000
800
600
400
200
r-200

o (=4 =4 o (=4 o =4 (=}
(=] [=] (=] (=] (=] (=] (=] (=] [=]
7] (=] n Qo (=] o™~ =] (-] w0
N S < < 3 ° S 8 & o
Fe?
- e
SZ0'PL—
e -
0L L— r\; Tw.m‘ -
1 ]
i §65'19—
008°¢-, i .
100~ { [eoz «
szLy’ €102 094’ LL—
455 0L
. T
2ere o0i @&
L ﬁ .\mc._. - S8L'Z0L—
aLs m?r.r T 296911
IS1'L . - = £8'0 €6Z°LZ1
) - ME.N ove'szL !
e 901 ® wE.mNLf
nedf — e e
€190 09Z'L 00t & MMWWMW
MWW.M - 65951
o £ e 656'951
Hmw. ; # SIEEVL
i 198'8%1
8L & =
909'L °© z8LZLL—
609°L Lo
€19'L o
619°L | e
vz9'L . -
566'L <
266'L -2
o8 /N,
£10'8 _ e
957’8
£92'8 o

-10 -20 -30

30 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

1 (ppm)
20




Compound 4a
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