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General Experimental Procedure and Reagent Availability

Unless otherwise noted, all manipulations were carried out under a nitrogen atmosphere
using standard Schlenk-line or glovebox techniques. All glassware was oven-dried for at least 1
h prior to use. THF, diethyl ether, toluene, benzene, hexane and pentane were degassed by
purging with nitrogen for 45 min and dried with a solvent purification system (MBraun MB-
SPS). Pyridine, C¢Dg, C7Ds, D,0O, and THF-dg were degassed by purging with nitrogen and dried
over activated 3 A molecular sieves. Other reagents and substrates were purchased from VWR,
Strem, Aldrich or Alfa-Aesar and were used as received. TLC plates were visualized by exposure
to ultraviolet light or by exposure to I, sealed in a bottle at room temperature. Organic solutions
were concentrated by rotary evaporation at ~10 torr. Flash column chromatography was

performed with 32—63 microns silica gel.

GC analyses were carried on Shimadzu GC-2010 with n-dodecane as internal standard
material. "H NMR spectra were obtained on a 400 or 500 MHz spectrometer, and chemical shifts
were recorded relative to residual protiated solvent. “H NMR spectra were obtained on a 76.7
MHz spectrometer. °C NMR spectra were obtained at 100 MHz, and chemical shifts were
recorded relative to the solvent resonance. Both "H and '>C NMR chemical shifts were reported
in parts per million downfield from tetramethylsilane (5= 0). *'P NMR spectra were obtained at
121.5 MHz, and chemical shifts were reported in parts per million downfield of 85% H3PO4 (6=
0). "’F NMR spectra were obtained at 282.4 MHz, and all chemical shifts were reported in parts
per million upfield of CF;COOH (6= -78.5 ppm).
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Synthesis of Deuterium-Labeled 2,6-Dimethoxybenzoic Acid Derivatives: General Scheme

OH DsCo
©:CH3 Cs,CO3, CD3l C[CHS KMnOy, pyridine @:COZH
(0]
oy CHsCN,90°C H,0, 50 °C 0
S1 S2 CDy dg-1b CDs
OCH
OCHs (1) BF,EL,0, QCHs 3
CH i CH D CO,H
3 Pr,0, reflux D 3 KMnOy,, pyridine
OCH, (2) D20/Na;CO4 H20, 50 °C OCHg
s3 D 35.d,-1b
CHj

Synthesis of Deuterium-Labeled (2 x CDj) 2,6-Dimethoxy Toluene Derivative S2.
Compound S2 was synthesized according to a modified literature procedure.' Into a 250 mL
round-bottom flask was placed a mixture of 2-methylresorcinol (S1, 993 mg, 8.0 mmol, 1.0
equiv.) and Cs,COs (10.43g, 32.0 mmol, 4.0 equiv.) in 100 mL of acetonitrile. The mixture was
refluxed at 90 °C for 1 hour and then CDsl (3.5 g, 24 mmol, 99.9% D) was injected under
nitrogen. The whole mixture was continuously refluxed for 12 hours. After the reaction was
cooled, all volatile materials were removed under reduced pressure. The residue was extracted
into Et;0 (2 x 100 mL), washed with brine (3 x 20 mL), and dried over anhydrous MgSO,. The
solution was then filtered and concentrated under reduced pressure to remove all volatiles to
afford the crude product. Further purification was achieved by flash-column chromatography
(EtOAc: Hexane, 1:5) and gave 760 mg of product (yield 77%, D% > 99.5%) as a white solid.
'H-NMR (400 MHz, CDCL): § 7.12 (t, 1H, J = 8.4 Hz), 6.54 (d, 2H, J = 8.4 Hz), 2.13 (s, 3H),
*H-NMR (76.7 MHz, CH,CL): & 3.85 (s). "C-NMR (100 MHz, CDCls): & 158.9, 126.5, 115.1,
104.1, 55.0 (very weak, m), 8.4.
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OCH;
D CHj

OCH;
D S4

Synthesis of Deuterium-Labeled (4,6-d;) 2,6-Dimethoxy Toluene Derivative S4. Compound
S4 was synthesized according to a modified literature procedure.” To a solution of 1.0 g of 2,6-
dimethoxytoluene (S3, 6.57 mmol, 1.0 equiv) in 40 mL of 'Pr,0, 10 mL of BF3-Et,0 (81.0 mmol,
12.3 equiv) was added under nitrogen. The mixture was refluxed at 85 °C for 12 hours and then
quenched using 15 mL of a 10% Na,CO3/D,0 solution and continuously stirred for 4 hours. The
organic layer was separated and washed with H,O (2 x 5 mL), dried over anhydrous Na,SOs,
filtered and concentrated under reduced pressure to afford the crude product. Further purification
was achieved by flash-column chromatography (EtOAc: Hexane, 1:5) and gave 880 mg of
product S4 as a white solid (yield 88%, D% = 70% based on '"HNMR). 'H-NMR (400 MHz,
CDCl): & 7.15 (s, broad, 1H), 6.57 (dd, 0.6 H, J; = 8.4 Hz, J, = 1.6 Hz), 3.85 (s, 6H), 2.16 (s,
3H), “H-NMR (76.7 MHz, CH,CL): 8 6.57 (s). *C-NMR (100 MHz, CDCL3): & 158.6 (d, J = 4.1
Hz), 126.4 (t,J = 10.2 Hz), 114.7, 103.7, 55.9, 8 .4.

General Procedure for the Oxidation of Deuterium-Labeled 2,6-Dimethoxy Toluene
Derivatives (S2, S4) to Form Deuterium-Labeled 2,6-Dimethoxy Benzoic Acid Derivatives
(de-1b, 3,5-d2-1b). The oxidation was carried out according to a modified literature procedure.3
Into a 100 mL round-bottom flask was placed into 500 mg of S2 or S4 (3.67 mmol, 1.0 equiv),
5.0 mL of pyridine, and 20 mL of H,O under stirring. The mixture was heated at 50 °C for 12
hours during which time 1.8 g of KMnOy (11.3 mmol, 3.0 equiv.) was added in small portions
over a period of 1 hour. After cooling down to room temperature, the mixture was filtered
through Celite and washed twice with 20 mL of H,O. The combined filtrate was concentrated to
~5 mL under reduced pressure and then treated by 2 mL of 40% H,SO4. The resulting white
deposit was collected, washed with 30 mL of cold water (~4 °C), and dried at 60 °C to give the
benzoic acid product as a white solid: 328 mg for de-1b (49% yield) and 302 mg for 3,5-d,-1b

(46%) respectively, without loss of deuterium content (D%) from reactants S2 and S4.
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General Procedure for Rh(l)-Catalyzed Protodecarboxylation of 2,6-Dialkoxy Substituted
Benoic Acids. Into a 4 mL scintillation vial equipped with a magnetic stir bar was placed
hydroxy(1,5-cyclooctadiene)rhodium(I) dimer ([(cod)Rh(OH)],, 1.5 mg, 0.0034 mmol, 0.015
equiv), DPPP ligand (3.0 mg, 0.007 mmol, 0.03 equiv), and 1.5 mL of toluene. The mixture was
stirred at room temperature for 5 minutes until the materials were completely dissolved. Next,
the mixture was charged with benzoic acid substrate (0.225 mmol, 1.0 equiv), Na;COs (24.0 mg,
1.0 equiv), and H,O or D,0O (250 uL, degassed). The vial was then sealed with a silicone-lined
screw-cap, transferred out of the glovebox, and stirred at 120 °C for 30 hours. After the reaction
mixture was cooled to room temperature, all volatile materials were removed under reduced
pressure. The residue was extracted into ethyl acetate (30 mL), washed with brine (3 x 20 mL),
and dried over anhydrous MgSOs. The solution was filtered and the filtrate was concentrated
under reduced pressure to give the crude product. Further purification was achieved by flash-
column chromatography (EtOAc: Hexane, 1:10). Isolated yields are based on the average of two

runs under identical conditions.

H,CO OCH;,
\O/ 9a

1,3-Dimethoxybenzene (9a) was acquired by Rh(I)-catatlyzed protodecarboxylation of 2,6-

dimethoxybenzoic acid (1b) in H,O/toluene mixed solvent following the general procedure as a
colorless oil in 64% yield. '"H-NMR (400 MHz, CDCL):  7.18 (t, 1H, J= 8.4 Hz), 6.51 (dd, 2H,
Ji = 8.4 Hz, J, = 2.4 Hz), 6.47 (t, 1H, J = 2.0 Hz), 3.78 (s, 6H). >C-NMR (100 MHz, CDCL): &
161.1, 130.1, 106.4, 100.7, 55.4.

H3CO\©iOCH3
D

9b

4-d-1,3-Dimethoxybenzene (9b) was acquired by Rh(I)-catatlyzed protodecarboxylation of 2,6-
dimethoxybenzoic acid (1b) in D,O/toluene mixed solvent following the general procedure as a
colorless oil in 61% yield. "H-NMR (400 MHz, CDCl): 8 7.18 (t, 1H, J= 8.4 Hz), 6.50 (dt, 1.3
H, J, = 7.2 Hz, J, = 1.2 Hz), 6.46 (d, 1H, J = 2.4 Hz), 3.78 (s, 6H); “H-NMR (76.7 MHz,
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CH,CL): & 6.50 (s, 1.0 D), 3.77 (s, trace). *C-NMR (100 MHz, CDCL): & 161.1, 130.0 (d, J =
8.1 Hz), 106.4, 100.7, 55.4. D% >90% based on 'H-NMR.

/O O\
DsC \@/ CD,H
9c

Compound 9c was acquired by Rh(I)-catatlyzed protodecarboxylation of methoxy-deuterated

2,6-dimethoxybenzoic acid (d¢-1b) in HyO/toluene following the general procedure as a colorless
oil in 67% yield. '"H-NMR (400 MHz, CDCls): & 7.16 (m, 1H), 6.42-6.52 (m, 2H), 3.73 (s, 1H);
’H-NMR (76.7 MHz, CH,CL): & 6.51 (s, 1D), 3.76 (s, 5D). >*C-NMR (100 MHz, CDCL): &
161.1, 130.0 (m), 106.4, 100.7, 54.9 (t, J = 21.6 Hz). D% >90% based on 'H-NMR.

/O O\
HaC j@/ CH,D
D 9d

Compound 9d was acquired by Rh(I)-catatlyzed protodecarboxylation of 3,5-deuterated 2,6-

dimethoxybenzoic acid (3,5-d>-1b) in H,O/toluene mixed solvent following the general
procedure as a colorless oil in 59% yield. '"H-NMR (500 MHz, CDCls): & 7.22 (m, 1H), 6.54 (dd,
1.4 H,J, = 6.8 Hz, J, = 2.4 Hz), 6.50 (t, 1H, J = 2.0 Hz), 3.83 (s, 3H), 3.81 (t, J = 2.4 Hz); °H-
NMR (76.7 MHz, CH.CL): & 6.55 (s, 1D), 3.81 (s, 1D). *C-NMR (100 MHz, CDCl): &
161.1, 130.0 (d, J = 10.8 Hz), 106.4, 100.7, 55.5, 55.2 (t, J = 18.5 Hz ). D% ~60% based on 'H-
NMR (Note: 70% deuterium content for the reactant 3,5-d»-1Db).

D

H3CH,CO OCH,CHj
11

Compound 11 was acquired by Rh(I)-catatlyzed protodecarboxylation of 2,6-diethoxybenzoic

acid (10) in D,O/toluene mixed solvent following the general procedure as a colorless oil in 85%
yield. "H-NMR (500 MHz, CDCl;): § 7.14 (t, 1H, J = 8.0 Hz), 6.47 (d, 2H, J = 8.4 Hz), 4.00 (q,
4H, J= 7.2 Hz), 1.39 (t, 6H, J = 6.8 Hz). “H-NMR (76.7 MHz, CH2CL2): 6.41 (s). *C-NMR (100
MHz, CDCL): § 160.4, 130.0, 106.9, 101.6, 63.6, 15.0. D% >90% based on 'H-NMR.
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Synthesis of 3-(2,6-Dimethoxyphenyl)-Propionic Acid tert-Butyl Ester (7a)

OMe 1.5 % [(cod)Rh(OH), ~ OMe t e
B(OH), 3.0 % (rac)BINAP COzBu N -CO;Bu
+ X _CO,/Bu *
OMe 3:1 dioxane/H,0 OMe OMe

80°C, 8h
12 6 (3.0 equiv) 7a 7b

Compound 7a was independently synthesized for comparison using a modified literature
procedure.* Into a 4 mL scintillation vial equipped with a magnetic stir bar was placed 2.6-
dimethoxyphenylboronic acid (12, 182 mg, 1.0 mmol), tert-butyl acrylate (6, 302 mg, 3.0 mmol),
[(cod)Rh(OH)], (6.8 mg, 0.015 mmol, 0.015 equiv), BINAP ligand (18.7 mg, 0.030 mmol, 0.030
equiv) and mixed dioxane/H,O (1.5 mL : 0.5 mL). The vial was then sealed with a silicone-lined
screw-cap, transferred out of the glovebox, and stirred at 80 °C for 8 hours. After the reaction,
the mixture was quenched by H,O (50 mL) and extracted by EtOAc (25 mL x 2). The combined
organic phase was washed by saturated NaHCO; (30 mL X 2), brine (30 mL x 2) and
concentrated under reduced pressure to give the crude product as a 2:1 mixture of 7a and
olefination product 7b in 65% overall yield by GC analysis. Further purification by flash-column
chromatography (10% ethyl acetate in hexane) gave 7a as a colorless oil (107 mg, 43%). 'H-
NMR (400 MHz, CDCl3): 6 7.11 (t, 1H, J = 8.0 Hz), 6.50 (d, 2H, J = 8.4 Hz), 3.78 (s, 6H), 2.91
(t, 2H, J = 8.0 Hz), 2.39 (t, 2H, J = 8.0 Hz), 1.42 (s, 9H). C-NMR (100 MHz, CDCls): & 173.4,
158.5,127.3,117.4,103.8, 79.9, 55.8, 34.9, 28.3, 18.9. HRMS: calcd for C;sH,,04Na’ 289.1410,
found 289.1398; C;H404,Na" 233.0784, found 233.0792 (t-Bu group loss).

Rh(l)-Catalyzed Decarboxylative Conjugate Addition to Form 1,3-Migration Product 8a.

OMe 1.5 % [(cod)Rh(OH)L,
COzH 3.0 % (rac)BINAP COztBu CO,/Bu
+ X CO,Bu
OMe 1.0 equiv NaOH \v

5:1 toluene/H,O  CO,
1b 6 (1.5 equiv) 490 °C, 48 h (<3%) 8a (71%)

Into a 20 mL scintillation vial equipped with a magnetic stir bar was placed [(cod)Rh(OH)], (15
mg, 0.034 mmol), BINAP (42 mg, 0.068 mmol), and 10.0 mL of toluene. The mixture was

stirred at 60 °C for 1 hour until the materials were completely dissolved to form a stock solution.
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Next, into a 4 mL screw-cap vial equipped with a magnetic stir bar was placed 2,6-
dimethoxybenzoic acid 1b (41.0 mg, 0.225 mmol, 1.0 equiv), t-butyl acrylate 6 (43.3 mg, 0.338
mmol, 1.5 equiv equiv), NaOH (9.0 mg, 1.0 equiv), H,O (200 pL, degassed), and 1.0 mL of the
Rh/phosphine stock solution in toluene (containing 0.015 equiv of [(cod)Rh(OH)], and 0.030
equiv of BINAP). The vial was sealed with a silicone-lined screw-cap, transferred out of the
glovebox, and stirred at 120 °C for 48 hours. After the reaction mixture was cooled, all volatile
materials were removed under reduced pressure. The residue was extracted into ethyl acetate (30
mL), washed with brine (3 x 20 mL), dried over anhydrous MgSQO,, filtered and concentrated
under reduced pressure to give the crude product. Further purification was achieved by flash-
column chromatography (EtOAc/Hexane) to give 8a as colorless oil (42.5 mg, 71% yield). 'H-
NMR (400 MHz, CDCls): 6 7.04 (d, 1H, J = 8.0 Hz), 6.43 (d, 1H, J = 2.4 Hz), 6.39 (dd, 1H, J; =
8.0 Hz, J, = 2.4 Hz), 3.80 (s, 3H), 3.79 (s, 3H), 2.82 (t, 2H, J = 8.0 Hz), 2.47 (t, 2H, J = 8.0 Hz),
1.42 (s, 9H). *C-NMR (100 MHz, CDCL): § 173.1, 159.6, 158.6, 130.3, 121.8, 103.9, 80.2, 55.4,
35.9, 28.3, 25.7. HRMS: calcd for C;sH»OsNa" 289.1410, found 289.1408. C;H;4sO4Na"
233.0784, found 233.0787 (t-Bu group loss).

Rh(l)-Catalyzed Areneboronic Acid Conjugate Addition to Form 1,3-Migration Product 8a.

OMe 1.5 % [(cod)Rh(OH)], ~©Me . QMe {
B(OH), 3.0 % (rac)BINAP N CO2BU N CO2BU
+ X_CO,'Bu +
OMe 3:1 toluene/H,0O OMe MeO
120°C, 4 h
12 6 (3.0 equiv) 1,4-adduct: 7a 23%  1,4-adduct: 8a 45%

olefination: 7b 18% olefination: 8b < 5%
Into a 20 mL scintillation vial equipped with a magnetic stir bar was placed [(cod)Rh(OH)], (15
mg, 0.034 mmol), BINAP (42 mg, 0.068 mmol), and 10.0 mL of toluene. The mixture was
stirred at 60 °C for 1 hour until the materials were completely dissolved to form a stock solution.
Next, into a 4 mL scintillation vial equipped with a magnetic stir bar was placed 2,6-dimethoxy-
benzeneboronic acid (12, 41 mg, 0.225 mmol, 1.0 equiv), tert-butyl acrylate (6, 68 mg, 0.675
mmol, 3.0 equiv), 1.0 mL of the Rh/BINAP stock solution (0.015 equiv [(cod)Rh(OH)], and
0.030 equiv BINAP ligand) and 330 pL of H,O to make a 3:1 toluene/H,O solution. The vial
was then sealed with a silicone-lined screw-cap, transferred out of the glovebox, and stirred at

120 °C for 4 hours. The yields of 7a, 7b, 8a and 8b were determined by GC analysis.
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Table S1. Summary of Cell Parameters, Data Collection and Structural Refinements.

Empirical formula
Formula weight
Temperature, K
Wavelength, M(A)
space group

A

b/A

c/A

a, deg

P, deg

7 deg

Vv, A®

z

Deateds g.cm’3

y7A mm’!
F(000)
Theta range, deg

hkl ranges

Refltns collected/unique
GOOF on F*

Ry, WR; (I>2(1))*

R1, WR; (all data)

CysH3,0,P,Rh 2D
806.60

C2/c

13.498(5)

26.851(10)

14.881(5)

90

101.799(7)

90

5279(3)

4

1.015

0.415

1656

1.52 to 24.96

[-15, 11], [-30, 31], +17
13886/4605 (Rin= 0.0544)
1.001

0.0528/0.1269
0.0889/0.1355

Largest diff. peak and hole (e. A) 0.402 / -0.678

CsoH;NO,P,Rh 3b
885.70

293(2)

Mo K., 0.71073
P-1

13.0849(9)
13.2803(9)
14.9486(11)
78.0370(10)
70.5080(10)
87.3840(10)
2394.8(3)

2

1.228

0.464

912

1.48 t0 27.00

[-15, 16], +16, £19
21525/10303(Riy = 0.0304)
0.998
0.0475/0.1387
0.0660/0.1490
0.472/-0.596

C100H84N208P4Rh2 4b
1771.39

P2/

21.6627(17)
17.5320(14)

25.769(2)

90

98.035(2)

90

9690.8(13)

4

1.214

0.459

36438

1.15t0 23.28

[-24, 23], [-18, 19], +28
62598/13914(Rjn = 0.0528)
1.077

0.0399/0.1223
0.0519/0.1283
0.511/-0.577

* Ry = X|[Fo| -[Fe|l/Z[Fol, WR, = {Xw[(Fo)’ -(Fe)*T/Zw((Fo)’"} "*

S9


Pan
Text Box
S9

zhang
文本框


Table S2. Selected Bond Lengths [A] and Bond Angles [degree].

Rh(1)-O(1)

Rh(1)-O(1)#1
Rh(1)- C(22)

P(1)-C(7)
C(22)-0(1)

O(1)-Rh(1)-0(1) #1
O(1)-Rh(1)-P(1)

Rh(1)-O(1)
Rh(1)-P(2)
P(1)-C(13)
P(1)-C(1)

P(2)-C(31)

O(1)-Rh(1)-N(1)
N(1)-Rh(1)-P(2)
N(I)-Rh(1)-P(1)

Rh(1)-0(5)
Rh(1)-P(2)
Rh(2)-O(1)
Rh(2)-P(3)
P(1)-C(7)

P(1)-C(13)
P(2)-C(19)
P(3)-C(57)
P(3)-C(63)
P(4)-C(75)

2.161(3)
2.161(3)
2.505(6)
1.823(4)
1.284(4)
61.66(16)
165.23(8)

2.110(2)
2.2298(9)
1.836(3)
1.841(4)
1.840(3)
81.48(11)
173.77(10)
92.32(9)

2.120(2)
2.1892(9)
2.094(3)
2.2029(10)
1.828(4)
1.840(3)
1.844(3)
1.833(4)
1.837(4)
1.838(4)

C4sH3904P,Rh 2b

Rh(1)-P(1)

Rh(1)-P(1)#1

P(1)-C(13)
C(21)-0(2)
C(24)-0(2)

O(1) #1-Rh(1)-P(1)
P(1)-Rh(1)-P(1) #1

CsoHuNO4P,Rh 3b

S10

Rh(1)-N(1)
Rh(1)-P(1)
P(1)-C(7)

P(2)-C(25)
P(2)-C(19)

O(1)-Rh(1)-P(2)
O(1)-Rh(1)-P(1)
P(2)-Rh(1)-P(1)

Ci13H112N20gPsRh,  4b

Rh(1)-N(1)
Rh(1)-P(1)
Rh(2)-N(2)
Rh(2)-P(4)
P(1)-C(1)

P(2)-C(25)
P(2)-C(31)
P(3)-C(51)
P(4)-C(69)
P(4)-C(81)

2.1763(12)
2.1763(12)
1.821(5)
1.328(6)
1.443(5)
103.68(9)
91.02(6)

2.136(3)
2.1987(8)
1.840(3)
1.836(3)
1.857(3)
94.22(7)
172.87(7)
92.23(3)

2.145(3)
2.2099(9)
2.141(3)
2.1841(9)
1.855(4)
1.835(4)
1.855(4)
1.838(4)
1.836(3)
1.843(4)
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O(5)-Rh(1)-N(1)  85.35(10) O(5)-Rh(1)-P(2) 176.26(7)

N(1)-Rh(1)-P(2)  94.52(8) O(5)-Rh(1)-P(1) 89.39(7)
N(1)-Rh(1)-P(1) 170.71(8) P(2)-Rh(1)-P(1) 91.22(3)
O(1)-Rh(2)-N(2)  80.43(12) O(1)-Rh(2)-P(4) 171.01(10)
N(2)-Rh(2)-P(4)  92.80(9) O(1)-Rh(2)-P(3)  95.32(9)
N(2)-Rh(2)-P(3) 168.48(9) P(4)-Rh(2)-P(3) 92.42(4)

Symmetry transformations used to generate equivalent atoms: #1: -x+1,y, -z+1/2

Preparation of {(BIPHEP)RhOCO[ n*-OCO(2,6-OMe-C¢H3)]}-hexane (2b). Into a 20 mL
scintillation vial equipped with a magnetic stir bar was placed [(COD)Rh(p-OH)], (15.0 mg,
0.034 mmol, 1.0 equiv), BIPHEP (40.0 mg, 0.076 mmol, 2.2 equiv), and 4.0 mL of THF. The
mixture was stirred at 80 °C for 1 hour. After cooling down to room temperature, all volatile
materials were removed under reduced pressure, and the residue was re-dissolved using THF
(4.0 mL). 12.4 mg of 2,6-dimethoxybenzoic acid (0.068 mmol, 2.0 equiv) was added as a powder

and the mixture was stirred at 60 °C for 2 hours to reach full conversion, as determined by *'P
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NMR spectroscopy. The solvent THF was removed under reduced pressure, and the residue was
extracted into 3.0 mL of toluene. After gentle heating at 60 °C (~ 30 min), the solution was
filtered through a pad of tightly packed glass wool. The filtrate was transferred into a 7 mL vial,
carefully layered with hexane (3 mL), and left undisturbed. Maroon-colored block crystals of 2b
were obtained after three days (38.0 mg, 61% yield based on Rh). This complex is air-sensitive
and satisfactory element analysis could not be obtained. *'P-NMR spectra are provided to

demonstrate purity. *'P-NMR (121.5 MHz, toluene): & 53.86 (d, Jrp.p= 196.8 Hz).

Preparation of {(BIPHEP)RhOCOI(2,6-(OMe),-CsH3)(pyridine)]}-(toluene) (3b). Into a 20
mL scintillation vial equipped with a magnetic stir bar was placed [(COD)Rh(u-OH)], (15.0 mg,
0.034 mmol, 1.0 equiv), BIPHEP (40.0 mg, 0.076 mmol, 2.2 equiv), and 4.0 mL of THF. The
mixture was stirred at 80 °C for 1 hour. After cooling down to room temperature, all volatile
materials were removed under reduced pressure, and the residue was re-dissolved using THF
(4.0 mL). 2,6- Dimethoxybenzoic acid (12.4 mg, 0.068 mmol, 2.0 equiv) was added as a powder
and the mixture was stirred at 60 °C for 2 hours to reach full conversion, as determined by *'P
NMR spectroscopy. The solvent THF was removed under reduced pressure, and the residue was
added 8.0 mg of pyridine (0.10 mmol, 1.5 equiv) and then extracted into 3.0 mL of toluene to
form a homogeneous solution. The solution was filtered through a pad of tightly packed glass

wool. The filtrate was transferred into a 7 mL vial, carefully layered with hexane (3.0 mL), and
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left undisturbed. Red needle-like crystals of 3b were obtained after three days (34.0 mg, 52%
yield based on Rh). This complex is air-sensitive and satisfactory element analysis could not be
obtained. *'P-NMR spectra are provided to demonstrate purity. >'P-NMR (202.3 MHz, toluene,
263.0 K): 6 54.1 (broad dublet, Jryp= 166.1 Hz), 48.6 (d, Jrn.p = 141.2 Hz).

Preparation of {(BIPHEP)Rh[(2,4-OMe-Cg¢H3)(pyridine)]}-(toluene)(hexane) (4b). Into a 4
mL scintillation vial equipped with a magnetic stir bar was placed {(BIPHEP)RhOCO[(2,6-
OMe-CgH3)(pyridine)]}-(toluene) (100 mg, 0.10 mmol, 1.0 equiv), pyridine (12 mg, 0.15 mmol,
1.5 equiv), and 3.0 mL of toluene. The mixture was stirred at 120 °C for 3 hours to reach full
conversion. After cooling down to room temperature, the solution was filtered through a pad of
tightly packed glass wool. The filtrate was transferred into a 7 mL vial, carefully layered with
hexane (3.0 mL), and left undisturbed. Red needle-like crystals of 4b were obtained after three
days (18 mg, 18% yield based on Rh). The yield could be increased to 71% (‘HNMR vyield using
dodecahydrotriphenylene as internal standard) under 1 atm of CO, after heating at 120°C for 2
hours with >95% conversion. This complex is air-sensitive and satisfactory element analysis
could not be obtained. *'P-NMR spectra are provided to demonstrate purity. *'P-NMR (202.3
MHz, toluene, 263.0 K): 6 55.7 (broad dublet, Jrnp= 169.7 Hz), 50.4 (d, Jrnp= 145.0 Hz).

S13


Pan
Text Box
S13

zhang
文本框


References
1. J.C. Lee, J. Y. Yuk, S.H. Cho, Synth. Commun. 1995, 25, 1367-1370.

2. A. Kreuchunas, J. Org. Chem. 1956, 21, 368-369.

w

A. R. Makriyannis, A. Charalambous, C. J. van der Schyf, A. Makriyannis, J. Labelled.
Comp. Radiopharm. 1987, 24, 1479-1482.

&

T. Hayashi, M. Takahashi, Y. Takaya, M. Ogasawara, J. Am. Chem. Soc. 2002, 124, 5052-
5058.

S14


Pan
Text Box
S14

zhang
文本框


zsun—III-142-H1

Pulse Seguence: sZpul

Solvent: cdci3

Ambient temperature
Operator: zsun

File: zsun-III-142~H1
Mercury-300BB "vamr300"

Relax. delay 1.000 sec

Pulse 66.3 degrees

Acg. time 1.997 sec

wWidth 3301.4 Hz

40 repetitions
OBSERVE H1, 300.1377222 MHz
DATA PROCESSING

Line broadening 0.1 Hz

FT size 16384

Total time & min, Qlseec

—6.604
T 6.577

.7.200
—7.172
7.145

--.3.878
~.3.867

-3.847
.-—-3.758

-.3.756

S3

2.173
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zsun—III-142-Cl13

Pulse Seguence: s2pul

Solvent: cdci3
Ambient temperature
Operator: zsun
File: zsun-I1I1-142-C13
Mercury—-300BB "vnmr300"
//C) ()\\

Relax. delay 0.200 sec

Pulse 44.6 degrees

Acg. time 1.927 sec

Width 16611.3 Hz

204 repetitions S3
OBSERVE €13, 75.4696723 MHz
DECOUPLE H1, 300.1391844 MHz
Power 43 dB

on during acguisition

of f during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536
Total time 3 hr, 30 min, 52 sec

2
o
2 ©
I
3
N w
3 nEe :
< NN =
© © P~
3 © }
s
bttt iy 4 y . il | " T k .
200 180 160 140 120 100 80 60 a0 20 0 ppm
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Zsun—III-143-H1

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
File: zsun—-III-143-H1
INOVA—-408 “vnmr400"

/O O-_

Relax. delay 0.300 sec
Pulse 45.0 degrees D3C CD3

Acg. time 3.334 sec

Width 4662.0 Hz

60 repetitions
OBSERVE H1, 399.9356500 MHz Sz
DATA PROCESSING

FT size 262144
Total time 3 min, 38 sec

o
-
S
L2
$57sn
iy
‘;
i
|
(,
ti\
J_;JJ_, e , _
[ i [ ! i I ] i ' i T i
10 9 8 7 6 5 4 3 2 1 ppm
0.94 N 5.00
1.82
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zsun-III-143-H2

Pulse Sequence: s2pul

Solvent: CDC13

Temp. 25.0 C / 298.1 K
Operator: zsun
INOVA-500 “vnmrsoo"

3.850

Pulse 16.7 degrees

Acg. time 1.334 sec

Width 1534.7 Hz

120 repetitions
OBSERVE H2, 76.7003325 MHz
DATA PROCESSING

Line broadening 3.0 Hz

FT size 4096
Total time 8 min, 57 sec

LI B R e L2 S L A A S O O A A AL B

14 12 10 8 6 4 2 0 -2 ppm
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C220PPM
Pulse Sequence: szpul c) (3
~

Solvent: cdci3 I -
Temp. 45.0 C / 318.1 K [)3(: (:[)3
INOVA-400 ‘“vnmr400"

Relax. delay 0.300 sec
Pulse 45.0 degrees S2
Acg. time 0.720 sec

width 22222.2 Hz

520 repetitions
OBSERVE €13, 100.5638587 MHz
DECOUPLE HL, 399.9376499 MHz
Power 35 dB

on during acquisition

off during delay

WALTZ~16 modulated

DATA PROCESSING

tine hroadening 1.0 Hz

126.541
104085
77.663
77.353
77.028

8.392

FT size 32768
Total time 51 min, 28 sec

158.911

115.131

55.031

A e e ———

Y A o b s s e

T LI — T L I L T T (N A B LI S S T

‘ ; | ; ;
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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zsun=IV-58-H1

Pulse Sequence: s2pul

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
INOVA-400 ‘*“vnmrd4Qg”

Relax. delay 0.300 sec
Pulse 45.0 degrees
Acg. time 3.334 sec
width 4662.0 Hz

60 repetitions

OBSERVE H1, 339.9356500 MHz

DATA PROCESSING
FT size 262144
Total time 3 min, 38 sec

7.238
7.148

S4

--3.851
845
—2.162

——2.153

L 6.583

~3.837

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm
6.00
0.58 2.73
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zsun-IV-58-H2

Pulse Sequence: s2pul

Solvent: CDC13

Temp. 25.0 C ,/ 288.1 K
Operator: zsun
INOVA-500 ‘“vnmr500"

Pulse 16.7 degrees

Acg. time 1.334 sec

Width 1534.7 Hz

176 repetitions

OBSERVE H2, 76.7003378 MHz
DATA PROCESSING

Line broadening 3.0 Hz

FT size 4096
Total time 4 min, 28 sec

6.565

|\ll\lu\\s;\4lx‘»\ll\\ﬁh\;x|4|grs\\‘!i\\\\\\111:!1‘l\\‘\xwlgwwwlwwli\x\1(:\;\(\\1‘{1n{r‘.z\|\\\\

14 12 10 8 6 4 2 0 -2 ppm
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zsun—-IV-58-C13

Pulse Seguence: s2pul

Solvent: CDC13
Temp. 25.0 C / 298.1 K
INOVA=400 '“vnmr40g®

Relax. delay 0.300 sec
Pulse 45.0 degrees
Acg. time 0.720 sec
Width 22222.2 Hz

200 repetitions

OBSERVE (€13, 100.5638752 MHz
DECOUPLE H1, 399.89376493 MHz

Power 35 dB

on during acguisition
off during delay
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 32768
Total time 1 hr, 8 min,

“158.626

—_158.667

37 sec

-126.472

126.378

126.270

S4

55.80

~———103.760

. 77.635

77,325
\_77.001

———114.738

24.318

.- 8.364

ittt
A e

T

180 160
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zsun—IV-14-Standard-Hl

Pulse Sequence: s2pul

Solvent: cdci3
Temp. 25.0 C / 298.1 K
INGVA=-400 *vnmrd4og”

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acg. time 3.334 sec

width 4662.0 Hz

32 repetitions
OBSERVE H1, 399.9356500 MHz
DATA PROCESSING

FT size 262144

Total time 3 min, 38 sec

7.203
7.202

[—

7.162

—6.524
—6.519

//—6.504
6.504
__6.498
5.478
\_6.472
\__6.466

9a

83
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zsun—-Iv-14-Standard-H1

Pulse Seguence: s2pul

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
INOVA-400 "vnmr400"

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acg. time 3.334 sec

Width 4662.0 Hz

40 repetitions
OBSERVE  H1, 399.9356500 MHz /O O\
DATA PROCESSING

FT size 262144
Total time 3 min, 38 sec

9a
=23 o0
3 3
e
g |
N @
w ||
|
=
X 3
ww
™ 5
™ AN @
RN 'Iﬁ |
o~ 2
" } v: —
l— e
i
Lo
BBl 1
I
I Jb\ ka fbul
] S JVU
T T T T T T T T T T T T T T T T T T T T T 1 T T T i g
7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5
\._._—'—A \;177771 i. e
0.84 0.81
0.85 6.82
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zsun—-IvV-14~-Standard-C13

Pulse Seguence: s2pul

Solvent: CDC13
Temp. 25.0 C / 298.1 K
INOVA-400 "vnmr4o00"

Relax. delay 8.300 sec

Pulse 45.0 degrees

Acg. time 0.720 sec

Width 22222.2 Hz

200 repetitions
OBSERVE C13, 100.5638752 MHz
DECOUPLE H1, 399.9376493 MHz
Power 35 dB

on during acguisition

off during delay

WALTZ~16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 6 min, 53 sec

161.108

™ " " adh

130.16¢0

106.3990

100.712

9a

-77.594

7,271
.-76.960

e

77

55.448

1008

60

ppm
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zsun—IV~-68-H1

Pulse Seguence: s2pul

Solvent: cdcl3
Temp. 25.6 C / 298.1 K
INOVA-400 "vnmr400"

Relax. delay 8.300 sec
Pulse 45.0 degrees
Acg. time 3.334 sec
Width 4662.0 Hz
60 repetitions /O O\
DBSERVE H1, 399.9356500 MHz
DATA PROCESSING
FT size 262144
Total time 3 min, 38 sec [)
9b
2y
™~
™~
-
—cwqo ©
< W < Ees
. @ o G
v, Felisess
Tee L[ 9 ge
T S N I
%
| !
1 3
i i
|
,Lm ,,,,, i e :
I T T T T H T T 1 i i T i T T A T i i i i i T
9 8 7 ) 5 4 3 2 1 0 ppm
. e
0.87 6.00
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zsun=IV-68-H1

Pulse Seqguence: s2pul

Solvent: cdci3
Temp. 25.0 C / 298.1 K
INOVA-400 “vnmr4go"

Relax. delay 8.300 sec
Pulse 45.0 degrees
Acg. time 3.334 sec
width 4662.0 Hz

60 repetitions

OBSERVE M1, 399.9358500 MHz 9b
DATA PROCESSING
FT size 262144
Total time 3 min, 38 sec
— Q< o
— ™ M
w oW o= =
L’J.L:.(.’:;LD
| | 1%
1 ]
S
w
=3
[i=)
o~ <t
N :
- et
~ |
< =e]
— wr
wn =
@ P
‘
o N
o ¥
v_iv—(
™ m N 1
o ~
r\,\A o
| |
i
o
o
[aN
~
o | i
™ H
~ |
~ i i
| ! I
i i i
o
‘ i
W)
RN
il |
— N e N i : T . s o —
7.5 7.4 7.2 7.1 .0 6.9 6.8 6.6 6.5 ppm
0.87 0.67
0.65 0.57
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zsun-IV-68-H2 9b
(=2
Pulse Sequence: s2pul S
Solvent: CDC13 ®

Temp. 25.0 C ¢/ 298.1 K
Operator: zsun
INOVA-500 ‘"“vnmr5oo" /,()

O‘\.
CH,D
Pulse 16.7 degrees
Acgq. time 1.334 sec
Width 1534.7 Hz
152 repetitions
OBSERVE H2, 76.7003414 MHz 0
DATA PROCESSING e
Line broadening 1.5 Hz ™~
FT size 4096 ™
Total time 19 min, 52 sec -
S

. N e U

—~—

LT T S R S Y IR O R (S O A A R A M A e A e e e [ O [ O N S D S S N OO IO A i
T T I T T 7

I
14 12 10 8 6 4 2 0 -2 ppm
L_.-._j._.___J \.__'__J
1.00
0.05
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zsun—IV-68-C13

Pulse Seguence: s2pul

Solvent: CDC13
Temp. 25.0 C / 298.1 K
INOVA-4080 "vnmr400"

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acg. time 0.720 sec

Width 22222.2 Hz

268 repetitions

OBSERVE C13, 100.5638752 MHz
DECOUPLE M1, 399.9376499 MHz
Power 35 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

tine broadening 1.0 Hz

FT size 32768
Total time 51 min, 28 sec

161.054

130.060

129.979

106.403

100.712

~77.567
77.244

76.933

55.448
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zsun—iv—-738-H1

Pulse Seguence: s2pul

Solvent:

Temp. 25.

INOVA-400

cdel3
0 C / 298.1 K
"vnmr400"

Relax. delay 0.
Pulse 45.0 degr
Acg. time 3.334
Width 4662.0 Hz
60 repetitions

OBSERVE H1, 399.9356500 MHz

DATA PROCESSING
FT size 262144
Total time 3 min

300 sec
ees
sec

, 38 sec

—7.233
..7.231

N’L‘ b )

--7.143

-6.498

f 6.495
“6.477
—6.474

—-6.446

B;C

.0

9c

CJ\

CD,H

~..3.733

-3.732

0.60

00652

ppm
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zsun—iv-73-H1

Pulse Sequence: s2pul
Solvent: cdcl3

Temp. 25.0 C / 298.1 K D
INOVA-400 "vnmr4go"
e 0]
Relax. delay 0.300 sec DsC “CDzH
Puise 45.0 degrees
Acg. time 3.334 sec
Width 4662.0 Hz
60 repetitions 9
OBSERVE H1l, 399.8356500 MHz c
DATA PROCESSING
FT size 262144
Total time 3 min, 38 sec
@0 ~
8%y
© g
e e
™ M Lo
w
& |
B i e
o~ m Ii i 3
~ RE - :
L b
AP i o
| TN \‘
I NN i !
‘ ‘ il
! i
I |
‘ N
b |
‘ i \“ i
|
; 1 ‘h |
i L
N
I A
{ — TV
H hivo
I J\/ il
I I a
"’ \'\ J" “\
PN N e e _ _ _ _ e I - - -
I — | ! — — T | . T i : — e sy 1
7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 ppm
______ ——T—‘
1.00
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zsun-IvV~-79-H2

Pulse Seguence: s2pul

Solvent: CDC13

Temp. 25.0 C / 298.1 K
Operator: zsun

File: zsun-IV-79-H2
INOVA-500 "vnmr500"

Pulse 16.7 degrees

Acq. time 1.334 sec

Width 1534.7 Hz

209 repetitions
OBSERVE H2, 76.70068394 MHz
DATA PROCESSING

Line broadening 1.0 Hz
FT size 4096

Total time 2 hr, 59 min, 7 sec

S32

/O ~
D;C CD,H
9c
o
\
|
N \
N AR D S _
! T T 3 T I T ‘ T ‘ T ‘ T \ T T
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L_._'__.._.J L_.-..f‘ffiJ
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zsun=-Iv-79-C13

Pulse Sequence: s2pul D

Solvent: CDC13 0 0
Temp. 25.0 C / 298.1 K , ~
INOVA-400 "vnmrd0Q" D,C CD,H

Relax. delay 0.300 sec
Pulse 45.0 degrees
Act. time 0.728 sec 9c
width 22222.2 Hz

728 repetitions

OBSERVE C13, 100.5638752 MHz
DECOUPLE H1, 399.9376499 MHz
Power 35 dB

on during acquisition

off during delay

WALTZ2-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 1 hr, 42 min, 55 sec

77.527
77.217
76.893

515138
54..922
-54.7086

Pﬁ § . 2
N ® “
: ] ]
WW«Mm‘»mw«wwwwwammw&www»me e S s oty
L e At N B I L B B T [ 7T L A T S A B S T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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zsun-85-1-H1

Sample directory:
File: PROTON

Pulse Sequence:

Solvent: cdcl3

Temp. 25.0 C s 298.1 K
Operator: zsun
INOVA-500 “vnmr500"

s2pul

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acq. time 2.908 sec

Width 65060.9 Hz

60 repetitions
OBSERVE H1, 499.6567083 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 65536

Total time 3 min, 13 sec

7.286

proton=test_02Mar2000

6.556
6§.552
6.540
6.535
6.508

§.504
6.499

5.324

o=

9d

3.825
2.809

~3.778

O\

b
2.87
2.07

S34
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zsun-IV-85~1-H2

Pulse Seqguence: s2pul

Solvent: CDC13

Temp. 25.0 C s 298.1 K
Operator: zsun
INOVA-500 ‘“vnmr500"

Pulse 16.7 degrees

Acg. time 1.334 sec

Width 1534.7 Hz

382 repetitions
OBSERVE H2, 76.7004368 MHz

3.760

[=1
DATA PROCESSING =
Line broadening 1.5 Hz -
FT size 4096 et
Total time 19 min, 52 sec
—
T 1 T T T T ‘ T 3 I T T T T ‘ T T ‘ ‘
9 8 7 6 5 4
l_.—___j__—.—.l \__'__J
0.50
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O 0
HaC” “CH,D
D
9d
zsun-85-1-H1
Sample directory: proton=test_02Mar2000
File: PROTON w
®
Pulse Sequence: s2pul .
Solvent: cdcl3
Temp. 25.0 C / 298.1 K
Operator: zsun S <«
INOVA-500 "vnmrS0o" 0 ~ g
" o
o ™
Relax. delay 0.300 sec -J
Pulse 45.0 degrees
Acg. time 2.908 sec
Width 6500.8%8 Hz
60 repetitions
OBSERVE H1, 499.6567083 MHz
DATA PROCESSING
Line broadening 0.3 Hz
FT size 65536
Total time 3 min, 13 sec
T ‘ T T ‘ T T T ‘ T T ‘ | T 1 T T
4.00 3.95 3.75 3.70 3.65 3.60 ppm
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HSC’O O‘CHED

9d

zZsun-85-1-H1

Sample directory: proton=test_02Mar2000
File: PROTON

Pulse Sequence: s2pul
Solvent: cdcl3

o
0
Temp. 25.0 C ,/ 298.1 K o wE T oI
Operator: zsun N -
INOVA-500 ‘“vnmr5So00" © . « .
EENBRRY
0N Hg
Relax. delay 0.300 sec NIRRT
Pulse 45.0 degrees I N

Acg. time 2.908 sec L\\
Width 6500.9 Hz

60 repetitions

OBSERVE H1i, 499.6567083 MHz

DATA PROCESSING

Line broadening 0.3 Hz

FT size 65536

Total time 3 min, 18 sec UT
, vl

——————
6
6
6
6.499

LA L O B L e e e B O L L LI L B

8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 ppm
o]
0.88 0.686
0.75 0.80
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zsun-IvV-85-1-~C13

Sample directory:
File: CARBON

Pulse Sequence:

Solvent: CDC13

Temp. 25.0 C / 298.1 K
Operator: zsun
INOVA-500 ‘"vnmr500"

s2pul

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acqg. time 0.579 sec

Width 27643.4 Hz

172 repetitions
OBSERVE €18, 125.6387492 MHz
DECOUPLE H1, 499.6592067 MHz
Power 40 dB

on during acguisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 44 min,

161.125

23 sec

(P YORTRRON . n " " TRy 1\

eb~-chloroform_01iMar2000

-130.131

130.023

106.415

100.734

77.542

7 287
\_77.032

HiC”

9d

55.505
55.411

55.237
55.062

O‘CHQD

IR " ¥ it

s

s i

L e O A I

160

2080 180

149

120

100

80

S38
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zsun—IV-60-2-H1

Pulse Seguence: s2pul

Solvent: CDCI3
Temp. 25.0 C / 2988.1 K
INOVA—-400 "vnmr400"

Relax. delay 0.300 sec
Pulse 45.0 degrees
Acg. time 3.334 sec
Width 4662.0 Hz

60 repetitions

OBSERVE H1, 389.9356500 MHz

DATA PROCESSING
FT size 262144

Total time 3 min, 38 sec

7.158

7 .238

6.480
-B6.458

5.275

11

—1.405
/ .1.387
—1.378

L~ 4.003
3.986

4.021
—-3.968

|

|

i

H ] l
i

i y

L T O -

1.89
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1
zsun-IV-80-2-H2
Pulse Sequence: s2pul
Solvent: CDC13
Temp. 25.0 C / 298.1 K
Operator: zsun 2
INOVA-500 ‘“ynmrsoo" <
[i=3
Pulse 16.7 degrees
Acg. time 1.334 sec
Width 1534.7 Hz
172 repetitions
O0BSERVE H2, 76.7003431 MHz
DATA PROCESSING
i.ine broadening 3.0 Hz
FT size 4096
Total time 4 min, 28 sec
A,
-— A \\\—¥JNL._,,_W?

L B B B

e I B

il\}\l\J[[\\I‘\!!\\!\I!‘\i\\
14 12 10 8 6 4 2 0 -2 ppm
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zsun—Iv-60-2-C13

Pulse Seguence: s2pul
Solvent: CDC13

Temp. 25.0 C / 298.1 K D
INOVA—-400 "vnmr400"
Relax. delay 0.300 sec ~ ~

Pulse 45.0 degrees

Acg. time 0.720 sec

Width 22222.2 Hz

384 repetitions
OBSERVE C13, 100.5638752 MHz 11
DECOUPLE H1, 399.8376439 MHz
Power 35 dB

on during acquisition

off during delay

WALTZ-16 modulated

OATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 1 hr, 8 min, 37 sec

s
" i
7 2
3 2
s ~ g

Mﬁ:ﬁhm‘éﬁﬁﬁWWM)MMM\W‘M*.M‘MWWW%MMWWMWWMWWM»‘&MWMMMWWWM&gwWWJWAMW%%«MWMWWWM‘WMWMW”.‘ sl i (:‘JWWWMﬂw‘wWWWWWM%WMMWM*«%WW«WWMWMMWW«WWMWMWWM
T L T L A N R B A A T [ [ S [ B A [ L 0 T M M [ e I B B
200 180 160 140 120 100 80 60 40 20 0 ppm
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zsun—-III-163~1-side-product

Pulse Seqguence:

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
INOVA-400 “vnmr40g"

s2pul

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acqg. time 3.334 sec

width 4662.0 Hz

60 repetitions
OBSERVE H1, 399.9356500 MHz
DATA PROCESSING

FT size 262144

Total time 3 min, 38 sec
w
0 [0
LN N
o 0 k @
|
A
@]
O
7a
o]
- ™
o
E © N -
N mm @ 2 <t © o @
NN o | @ w9 < o ©
N - P L m = . B ™
ir\r\N—c"Z’ L oy L.
! =0 RN | o~
\\J'l\c NG ™ | |
TNl { ; ‘,i = |
)/J \\l i L
;
_ . o i
‘ T T T ‘ T T ‘ T T ‘ T T ‘ T T i T T i T T T ; ‘ T T ‘ T T } T i
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
i_7_} L.,r..l j— J l_‘.i
1.08 2.41
1.77 2.14
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zsun-III-163-1-side—-product~C13

Pulse Sequence: s2pul

Solvent: cdc13
Temp. 25.0 C / 298.1 K
INOVA-400 “vnmr4og* ~

O 0]
Relax. delay 0.300 sec
Pulse 45.0 degrees 0

Acg. time 0.720 sec

width 22222.2 Hz

476 repetitions
OBSERVE C13, 100.5638752 MHz ()
DECOUPLE H1, 399.9376499 MHz [
Power 35 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768

Total time 51 min, 28 sec 2
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Generic Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Date  12/9/2009 2:00:50 PM
D:ABrukendata\zhosumi-201b\1.d
user-1pass_pos_mid.tofpar Operator operator name
1-201b instrument BioTOF 1i
Free format commentsFree format commentsFree format comments

Intens.
x1057

1.d: +MS

o o)
289.1398 k
o)
o)
[

7a

290.1442

_

2000+

1500+

1000+

500+

1.d: C15H2204Na ,288.14

289.1410

290.1444

291.1469

288.0

‘2885 2800 2895 2000 2005 2910 2015 me

Bruker Daltonics DataAnalysis 3.2 printed:  12/09/2009 02:02:43 PM Page 1 of 1
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Generic Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Date
D:\Brukendata\zhosun\-201b\1.d
user-1pass_pos_mid.tofpar Operator
1-201b Instrument
Free format commentsFree format commentsFree format comments

12/9/2008 2:00:50 PM

operator name
BioTOF i

Intens .
x104

@] @]
233.0792 k
(@]

_ B

1.d: +MS

20001
1500+
1000+

500+

233.0784

234.0818

235.0838

1.d: C11H1404Na ,233.08

2315

2320 | 2325 | 2330 2335 2340 2345 2350

2355 2360 mz

Bruker Daltonics DataAnalysis 3.2 printed:  12/09/2009 02:04:57 PM
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zsun—II-56-H1

Pulse Sequence: szpul ~

Solvent: cdcl3 () O
Temp. 25.06 C / 298.1 K
File: zsun—-II-56-H1

@]

INOVA—-400 “vnmr400"

Relax. delay 0.300 sec ‘\()
Pulse 45.0 degrees
Acg. time 3.334 sec
width 4662.0 Hz 8a
60 repetitions
OBSERVE H1, 398.3356398 MHz
DATA PROCESSING
FT size 262144
Total time 3 min, 38 sec

—I7873

3.796
3.791
. 3.785

2.474

L 7.046
_.7.026
L 6.434
.3.804
2.821
2.801
. 2.485
f2.477
\__2.456
1.442

7. 261
\_7.260
—2.840

1.615
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zsun—II~56~H1

Pulse Sequence: s2pul

Solvent: cdcl13

Temp. 25.0 C / 298.1 K
File: zsun—II-56~H1
INOVA-400 "vnmr4go"

Relax. delay 0.300 sec
Pulse 45.0 degrees
Acg. time 3.334 sec

Width 4662.0 Hz ~
60 repetitions () O
OBSERVE H1, 399.9356399 MHz
DATA PROCESSING
FT size 262144 O
Total time 3 min, 38 sec
~
o 0 o
N o
8a <t <
T
« <
o
“fN e ™ ©
~n ~
. ’
™M o
o 0
< 0
© w
-
]
[+e]
(2]
]
|

~6.532
6.511

~—7.127

7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 ppm

[ ————— o — l__"., ISR N — ,_'74
0.93 0.94
6.92
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zsun—-II-56~H1

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
File: zsun-II-56-H1
INOVA-400 “vnmr400"

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acg. time 3.334 sec

width 4662.0 Hz

60 repetitions ~
OBSERVE Hi, 399.3356399 MHz (@)
DATA PROCESSING

FT size 262144 8a
Total time 3 min, 38 sec

3.796
3.785

,—3.804
2.840
_2.801
—2.495
[ _z.a77
— T 2.474
.2.456

| |
I H
M W L

-1.442

_ N

L L B B B B L 0 L S L B B B B T

HJ_VJ L. el "*”‘ﬁ—’
2.99 1.98
2.94 2.60
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zsun-II-56-C13

Pulse Sequence: s2pul
Solvent: cdcl3

Temp. 25.0 C / 298.1 K @) 0
INGVA—400 “vnmr400"
0

Relax. delay 0.300 sec

Pulse 45.0 degrees ~

Acg. time 0.720 sec 0O

width 22222.2 Hz 8a

568 repetitions
OBSERVE C13, 100.5638752 MHz o
DECOUPLE H1, 398.93764839 MHz
Power 35 dB

on during acquisition

off during delay

WALTZ~16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 51 min, 28 sec

28

.77 .540
772217
“.—76.893

\

35.878

103.368

/

130.289
98.635

55.408
25,749

,--55.529

\

159.624
86.184

158.572
121.752
~--.103.760

173.071

T e . wmmwwwwwmwwwmwmwmwmwww(ww%wwmwww i ”WMMWWMWMWWWWWWWWWWWWM% b

gy

[ L Y I B B S A LA L B A R R B B R B L L T I T T LS A A A L
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Generic Display Report

Analysis Info Acquisition Date  8/27/2009 5:02:58 PM
Analysis Name  D:\Bruker\data\zhosun\ll-56-standard\2.d
Method user-1pass_pos_mid.tofpar Operator operator name
Sample Name  [I-56-standard Instrument BioTOF |I
Comment Free format commentsFree format commentsFree format comments
Intens. | 2.d: +MS
x104]
1 289.1408
5_
1 ~

o) OJ<
0

8a

; I I

2.d: C15H2204Na ,289.14

2000 289.1410
15001
10004
500+
290.1444
291.1469
O T T ¥ T v T T T ¥ T T T T T T T T T T ¥ T T T T T v T T T T T T ¥ T T T T T T T T T ¥ T T T
288.0 288.5 289.0 289.5 290.0 290.5 291.0 291.5 292.0 m/z
Bruker Daltonics DataAnalysis 3.2 printed:  08/27/2009 05:06:30 PM Page 1 of 1
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Generic Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Date  8/27/2009 5:02:58 PM

D:ABrukendata\zhosun\li-56-standard\2.d

user-1pass_pos_mid.tofpar Operator operator name
[I-56-standard Instrument BioTOF I

Free format commentsFree format commentsFree format comments

intens.
x104]

3A0i
25
2.0:
15
1o

0.5

233.0787 (@] o] k
0

8a

)

2.d: +MS

0.01

2000+

1500+

1000+

500

233.0784

234.0818

235.0838

2.d: C11H1404Na ,233.08

325 2350 2335 | 2340 2345 2350

2355 miz

Bruker Daltonics DataAnalysis 3.2 printed:  08/27/2009 05:28:41 PM
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zsun—-II-155a-31P
Sample directory:

Pulse Sequence: sZp

Solvent: CDC13
Ambient temperatur
Operator: zsun
File: zsun-II-155a—

P-31-1903_13Mar2603

ul

e

31P

Mercury-3008B "vnmr300"
Relax. delay 1.000 sec
Pulse 35.0 degrees
Acg. time 1.600 sec

Width 18214.9 Hz Ph
120 repetitions Ph (@)

OBSERVE P31, 121.4927885 MHz f/

DECOUPLE H1, 3060.1391844 MHz p C)
Power 43 dB N T
continuously on Rf}x\ g
WALTZ2-16 modulated /

DATA PROCESSING P
Line broadening 1.0 Hz

FT size 65536 1' Ph O

Total time 23 min, 38 sec Ph

2b
— I~
™~
@ o
< w
o
|
j | | " i el e e bt v bt bt '\ " i L i M st Bl e b 3 it i Ll st s il L Al TR IS RS VRO TR TP SR )
b R S Syt A g i e Lﬂ‘,q gl «f”dﬁ B T L e R e P P e e T e i B v S st ey

90

i T

80

70

60

5:0
S52
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zsun-IV-95-1-P31-10Cbelow

Pulse Sequence: s2pul

Solvent: toluene

Temp. -10.0 C / 263.1 K
Operator: zsun

INOVA-500 "vnmr500"

Ph

| Ph

P O
“Rh” .
7

F{\Ph Pydn\

Ph

Pydn = Pyridine

3b

™~ (=
~ o 0 o
< D © o
Pulse 128.6 degrees < © “ e
Acg. time 1.600 sec w Q<
Width 40000.0 Hz
340 repetitions
OBSERVE P31, 202.2639508 MHz
DECOUPLE H1, 499.6592816 MHz
Power 40 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 131072
Total time 16 min, 5 sec B
|
S ‘ { o
T 1 ¥ T T
70 60 50
. .
1.00
0.98

S53



becky-xie
26

becky-xie
文本框
-10 oC

zhang
文本框
3b

Pan
Text Box
S53


zsun-1vV-95-2-P31-belowl0C

Pulse Sequence: sZpul

Solvent: toluene

Temp. -10.0 C / 263.1 K
Operator: zsun

INOVA-500 "vnmrsoo"

Pulse 128.6 degrees

S54

Acg. time 1.600 sec ~R
Width 40000.0 Hz - «
520 repetitions o W
OBSERVE P31, 202.2637320 MHz w e b
DECOUPLE H1, 499.6592816 MHz @
Power 40 dB -
continuously on <
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 131072
Total time 2 hr, 40 min, 53 sec
SRS A w«/&\‘u e L LT a N e —— kb i i il
T T T ‘ T T ‘ T ‘ T 1 T ; T T ‘ ‘ T ‘
70 60 50 40 30 20 it 8 ppm
0.88
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