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1. "TH NMR spectra of complexes
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Figure S2. '"H NMR spectrum of complex (2)
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Figure S3. '"H NMR spectrum of complex (3)
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2. 3C NMR spectra of complexes
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Figure S5. 3C NMR spectrum of complex (1)
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Figure S6. ’C NMR spectrum of complex (2)
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Figure S7. 3C NMR spectrum of complex (3)
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Figure S8. 3C NMR spectrum of complex (4)

Table S1 Crystal data and structure refinement for the complexes 3 and 4.

Complex 3 Complex 4

Empirical formula Cs3H44AS,N>O3Ru.CHCl; Cs,H41As,BrN>,O,Ru.CHCl;
Formula weight 1127.18 1176.05
Temperature (K) 296K 296K
Wavelength (A) 0.71073 0.71073
Crystal system Monoclinic Monoclinic
Space group P21/n P21/n
a(A) 15.5853(10) 15.2764(10)
b (A) 18.6290(12) 18.6423(12)
c(A) 17.3913(11) 17.4632(12)
a(°) 90 90
B(°) 95.754(4) 95.039(4)
v (©) 90 90
Volume (A?%) 5023.9(6) 4954.1(6)
Z 4 4
Calculated density (Mg m3)  1.490 1.577
Absorption coefficient (mm') 1.823 2.653
F (000) 2272 2344
Crystal size (mm?) 03x02x0.2 0.3x0.2x0.2
Theta range (°) 1.46 to 28.48 3.207 to 25.999
Limiting indices -17<=h<=18 -18<=h<=18

-22<=k<=22 -22<=k<=22

-20<=1<=20 -16<=1<=21
Reflections collected/unique  37848/8809 42854/9672

Refinement method

Data/restraints/parameters
Goodness-of —fit on F?
Final R indices[[>2o(1)]

R, wR;

R indices (all data)
Rl, WR2

R (int)

Full-matrix least-
square on F?
8809/718/736
1.103

0.0567, 0.1569

0.0882, 0.1937
0.0548

Largest diff peak, hole (e A3) 0.886, -1.460

Full-matrix least-
square on F?
9672/441/688
1.043

0.0487, 0.12820
0.0752, 0.1489

0.0551
1.116, -0.873
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Table S2.

bond lengths Complex 3 Complex 4
Rul-C54 1.929(9) Rul-Cl1 1.893(6)

complexes 3
Rul-C1 2.044(7) Rul-C2 2.052(5)
Rul-02 2.183(4) Rul1-03 2.175(3)
Rul-N1 2.059(5) Rul-NI1 2.052(4)
Rul-Asl 2.4587(8) Rul-Asl 2.447(6)
Rul-As2 2.4612(7) Rul-As2 2.4435(6)
NI1-N2 1.372(7) NI1-N2 1.377(6)

Table S3. Selected bond angles (°) for the complexes 3 and 4

Complex 3 Complex 4
Cl-Rul-C54  103.1(3) C2-Rul-Cl1 100.7(2)
C1-Rul-N1 78.8(2) C2-Rul-Nl1 79.2(2)
CI1-Rul-02 152.9(2) C2-Rul-03 154.1(2)
CI-Rul-Asl  88.1(2) C2-Rul-Asl  87.8(1)
Cl-Rul-As2  90.5(2) C2-Rul-As2  91.2(1)
C54-Rul-N1  177.8(3) C1-Rul-N1 178.8(2)
C54-Rul-0O2  104.0(3) CI1-Rul-02 105.2(2)
C54-Rul-Asl  92.0(2) CI-Rul-Asl  92.7(2)
C54-Rul-As2  91.2(2) CI-Rul-As2  91.0(2)
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Entry No: 1

3. GC-MS data for the oxidative cleavage of olefins to aldehyde product
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Figure S9. GC-MS Chromatogram for entry

Entry No: 2

1 in Table 4

S R LEde SRR o e s kit e Lessinaes L i
B N O IS Pt s SRER] [T . B I LR, f— PR A F—
T D A R I UL S— I — L — . —
—_— T Y
iz an [ e 2z 5.0 o e 120 e &0 1ap
Pl Report
Bl RiIme TTare|  Florg Ara| Ay Flight [Narre
1 1405 1375 7486 ap | 0o 278120 | BENZATTFHYDE, 4CH.ORO-
e 100 2R12G
Spectrum
TLine#:1 R. Time:7.410(Scant#:783)
MassPeaks:28

RawMode: Averaced 7.405-7.415(782-784) BascPeak:139.05(53204)

BG Mode:Calc. from Peak Group 1 - Event 1

100
90—
80—
70
SO
50—
40—
30
20—

10—

50

461‘1 29 9!

111

T I

50 SO

Library

<< Target >>

Line#:1 R.Time:7.410(Scan#:783) MassPeaks:28
RawMode:Averaged 7.405-7.415(782-784) BasePeak:139.05(53204)
BG Mode:Calc. fromPeak Group 1 - Event 1 Scan

nvz

1

50
46 ‘ ‘ ! 56

\5 \$ \% \% \8

111

T T T T T T T T T

10 20 30 40 50 70
Hit#:1 Entrv:31119 Librarv:WILEYS8.LIB

SI:97 Formula:C7H5CIO CAS:104-88-1 MolWeight:140 RetIndex:0

CompName:BENZAL

T T
120 130 1

40

DEHYDE. 4-CHLORO- $$ 4-CHLOROBENZALDEHYDE $$ 4-CHLORBENZALDEHYD $$ 4-CHLOROBENZENALDEHYDE !

1007 139
80 L
607 " /—( C1
7\

— 50 75
20 7“‘ ‘

| T 18 T 2‘9\ T i T e ! “ a0 \6‘ T H T “ T 815 89\ T 1o T Ho T T T T

10 20 30 40 50 60 70 80 90 100 110 120 130 140

S9



Figure S10. GC-MS Chromatogram for entry 2 in Table 4

Entry No: 3
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Figure S11. GC-MS Chromatogram for entry 3 in Table 4

Entry No: 4
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Figure S12. GC-MS Chromatogram for entry 4 in Table 4

Entry No: 5
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Entry No: 6
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Entry No: 7
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Figure S15. GC-MS Chromatogram for entry 7 in Table 4
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Entry No: 9

Figure S16. GC-MS Chromatogram for entry 8 in Table 4
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Figure S17. GC-MS Chromatogram for entry 9 in Table 4
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Figure S18. GC-MS Chromatogram for entry 10 in Table 4
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Entry No: 11
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Figure S19. GC-MS Chromatogram for entry 11 in Table 4

Entry No: 12
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Figure S20. GC-MS Chromatogram for entry 12 in Table 4
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Entry No: 13
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Figure S21. GC-MS Chromatogram for entry 13 in Table 4
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Entry No: 14
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Entry No: 15

Figure S22. GC-MS Chromatogram for entry 14 in Table 4
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Figure S23. GC-MS Chromatogram for entry 15 in Table 4

4. NMR spectra for the oxidative cleavage of alkenes to aldehyde product
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Figure S24. '"H NMR spectrum for entry 1 in Table 4
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Figure S25. 13C NMR spectrum for entry 1 in Table 4
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Figure S26. '"H NMR spectrum for entry 2 in Table 4
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Figure S27. 13C NMR spectrum for entry 2 in Table 4

Figure S28. '"H NMR spectrum for entry 3 in Table 4
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Figure S29. 13C NMR spectrum for entry 3 in Table 4
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Figure S30. 'H NMR spectrum for entry 4 in Table 4
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Figure S31. 13C NMR spectrum for entry 4 in Table 4
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Figure S32. '"H NMR spectrum for entry 5 in Table 4
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Figure S33. 13C NMR spectrum for entry 5 in Table 4
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Figure S34. '"H NMR spectrum for entry 6 in Table 4
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Figure S35. 13C NMR spectrum for entry 6 in Table 4
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Figure S36. '"H NMR spectrum for entry 7 in Table 4
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Figure S37. 13C NMR spectrum for entry 7 in Table 4
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Figure S38. 'H NMR spectrum for entry 8 in Table 4
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Figure S39. 13C NMR spectrum for entry 8 in Table 4
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Figure S40. '"H NMR spectrum for entry 9 in Table 4
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Figure S41. 13C NMR spectrum for entry 9 in Table 4
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Figure S42: '"H NMR spectrum for entry 10 in Table 4
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Figure S43. 13C NMR spectrum for entry 10 in Table 4
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Figure S44. '"H NMR spectrum for entry 11 in Table 4
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Figure S45. 13C NMR spectrum for entry 11 in Table 4
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Figure S46. '"H NMR spectrum for cyclopentane acetaldehyde from entry 11 in Table 4
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Figure S47. 13C NMR spectrum for cyclopentane acetaldehyde from entry 11 in Table 4
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Figure S48: '"H NMR spectrum for entry 12 in Table 4

S35



=
o 258 T 2g8asze
: ER® g fasn s
\-_.-f | | | ":_‘I_(" |
200 190 180 170 160 150 140 130 120 110 100 0 80 70 60 50 40 30 20 ppm
Figure S49: 3C NMR spectrum for entry 12 in Table 4
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Figure S50: '"H NMR spectrum for entry 13 in Table 4
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Figure S51: 13C NMR spectrum for entry 13 in Table 4
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Figure S52: '"H NMR spectrum for pentanal from entry 13 in Table 4
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Figure S53: 13C NMR spectrum for pentanal from entry 13 in Table 4
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Figure S54: '"H NMR spectrum for entry 14 in Table 4

T 2 =3 BR8
§ 3 g 28 SRR
|‘|' 1 1/ N

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 S0 280 70 80 S0

Figure S55: *C NMR spectrum for entry 14 in Table 4

Figure S56: '"H NMR spectrum for entry 15 in Table 4
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Figure S57: '"H NMR spectrum for entry 15 in Table 4
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