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1 Material and Methods

General. All reactions and operations involving air- or moisture-sensitive compounds
were performed in Ar-filled glove box. Unless otherwise noted, all commercially

available reagents were used without further purification. Among these, extra-dry

solvents with water<<50 ppm (by K.F.) were bought from Energy Chemical. And all

reactions were carried out in a Teflon-lined stainless steel reactor of 50 mL capacity

equipped with a magnetic stirrer.

Instrumentation. GC analysis was performed on Shimadzu-2014 with a FID detector
and a Stabilwax®-DA column (60 m, 0.53 mm, 0.5 um). The gaseous mixture was
collected and analyzed by gas chromatography equipped with thermal conductivity
detector (Shimadzu GC-2014C) with Argon as the carrier gas. ESI-MS analysis was
performed on WATERS 2695+ZQ2000. Detected masses are given in m/z and
correlated to calculated masses of the respective species. High resolution MS (omni star
gas analysis system) analyses were performed to detect 13CO after '3CO, Isotope
experiment. Detected masses are given in m/z and correlated to calculated masses of
the respective species. 'H- and '3C- NMR spectra were recorded on Bruker Avance II1
400 MHz spectrometers. Chemical shifts (& values) were reported in ppm relative to

internal TMS.

Calculation of the CO amount in the gaseous product. We quantified the gas from
the reactor by the internal standard method (nitrogen as the internal standard). The
relative correction factor (f) and correlation coefficients of each component are shown

in the following table:

component H, CO CH4 CO,
Correction factor(f) 0.111738704 1.099931423  0.37969925  1.223846589
Correl 0.999999858  0.99933951  0.999991074  0.999999152

GC analysis of the gas sample clearly indicates the presence of CO, residual H, and

CO; in the gas phase of the reaction system (Figure S1).



Figure S1 GC spectra of the gas phase after the reaction
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2 Typical procedure for hydroformylation of alkenes with CO,/H,

General procedure: All reactions were carried out in a Teflon-lined stainless steel
reactor of 50 mL capacity equipped with a magnetic stirrer. Typically, in a glovebox,
I-decene (1.0 mmol), Rh(acac)(CO), (0.02 mmol), ligand (0.12 mmol), Ac,O (2.0
mmol) and NMP (4 mL) were loaded into the reactor. The autoclave was sealed and
purged three times with CO, gas, subsequently charged with CO, (20 bar), then H, (5
bar) to total pressure of 5 bar. The autoclave was then heated at 80 °C for 12 h. After
the reaction, the autoclave was cooled in ice water and then the gas was carefully vented
into the airbag. The resulting clear solution was diluted with N-methyl-2-pyrrolidinone
(10 mL) and added benzyl alcohol (0.5 mmol) or isooctane (0.3 mmol) as internal
standard. The sample was filtered through a short cotton plug, and the filtrate was firstly
analyzed by GC-MS to determine the structures of the aldehyde products, then
immediately analyzed by GC to determine the conversion of alkenes, yields of the
aldehydes, and the regioselectivity (n/iso ratio) as well as percentage of isomerization
and hydrogenation products. Yields were found to be reproducible within Y = £5% in

three independent runs for selected experiments.

Gas chromatography method: Stabilwax®-DA column (60 m, 0.53 mm, 0.5 pm).
Temperature: 35 °C for 4 min, then heated to 100 °C at 10 °C min"! for 2 min, rated 10

°C/min to 240 °C and held 10 min, t, ,,4j0,=21.2 min.



Table S1. The effect of monodentate phosphine ligands!?

Rh(acac)(CO), (2 mol%)

CHO
nCHi7 X+ COo, + H RW/L=1/6 ~_CHO
s 2 2 Ac,0 (2 equiv), NMP nCsHyg * nCeH,7
20 bar 5 bar 80 °C, 12h
1a 22 2a

P

RN T % 9 T

@ /@ @\P/@S%Na NaO;S\©\P/©/SO3Na 6©P06 @\ O/@

.0
L1 L2 L3 L4 L5
Y/1/bl®] 15%/3.3 16%/2.8 14%/9.0 26%/3.1 0/-
Ligand d = r( W Without
N L\\\//N Ligand
L6 (CgPPh) L7 -
Y/1/bl®] 18%/3.2 90%/8.1 3%/5.7

[a] Reaction conditions: 1-decene (1 mmol), Rh(acac)(CO), (0.02 mmol), ligand (0.12
mmol), Ac,0 (2.0 mmol), H,/CO,=5/20 bar, 80 °C, 12 h, NMP (4 mL). [b] Determined

by GC with benzyl alcohol or isooctane as the internal standard. GC at page 18-25.



Table S2 The effect of bidentate phosphine ligands!?]

Rh(acac)(CO), (2 mol%) CHO
nC.H N + + H Rh/L=1/6 /\/CHO
s €0, 2 Ac,0 (2 equiv), NMP nCsH,7 + nCgH,7
20bar 5 bar 80°C, 12h
la 2a 24"
: A~ Ph,P PP, /k)
Ligand Ph,P” " PPh, P pph,  Ph,Po_~_PPh, Ph,P PPh,
L1 L2 L3 L4 L5
Y/1/blb] 6%/2.0 0/- 57%/1.1 87%/4.0 11%/3.0

S, O, O3, O

Higand (éy/PPh O PPh, OO PPhy PPh PPh
2 2 2
L6 L7 L8 L9 L10
Y/1/blb] 6%/13.0 20%/12.0 15%/6.0 15%/4.7 5%/1.2

H
N

O

. O/P’O O‘P*O
Ligand 0 o o

PPh, PPhy T S

L11 L12

Y/1/blb] 6%/1.4 0/-

[a] Reaction conditions: 1-decene (1 mmol), Rh(acac)(CO), (0.02 mmol), ligand (0.12
mmol), Ac,0 (2.0 mmol), H,/CO,=5/20 bar, 80 °C, 12 h, NMP (4 mL). [b] Determined

by GC with benzyl alcohol or isooctane as the internal standard. GC at page 26-37.



Table S3 The effect of Rh precursorl?!

Entry Rh source PTA/Rh  2a+2a’ll/%  1/bl!l  latIso/% HP/% GC at page
1 (PPhy)y(CO)Rh-H i 17 65/35 47 36 38
2 Rh(OAc); 6 80 90/10 11 9 39
3 RhCI(CO), 6 17 93/7 77 6 40
4 Rh(NO); 6 0 i 98 2 41
5 Rh(acac)(CO), 6 90 89/11 7 3 )

[a] Reaction conditions: 1-decene (1 mmol), Rh precursor (0.02 mmol), PTA (0 or 0.12
mmol), Ac,O (2.0 mmol), H,/CO,=5/20 bar, 80 °C, 12 h, NMP (4 mL). [b] Determined

by GC with benzyl alcohol or isooctane as the internal standard.



Table S4 The effect of PTA/Rhl!

Entry  PTA/Rh 2a+2a’b/% 1/btb] latIsol®/% HP/%  GC at page

1 0 3 85/15 83 14 43
2 3 25 68/32 22 42 44
3 6 90 89/11 7 3 45
4 9 68 90/10 28 5 46

[a] Reaction conditions: 1-decene (1 mmol), Rh(acac)(CO),(0.02 mmol), PTA (0-0.18
mmol), Ac,0O (2.0 mmol), H,/CO,= 5/20 bar, 80 °C, 12 h, NMP (4 mL). [b] Determined

by GC with benzyl alcohol or isooctane as the internal standard.



Table S5 The effect of the solventl!

Entry Solvent 2a+2a’bl/%  1/bll  la+tIso/%  HP/%  GC at page

1 NMP 90 89/11 7 3 47
2 DMI 83 91/9 8 9 48
3 DMSO 73 89/11 26 1 49
4 DMF 68 86/14 26 6 50
5 THF 34 97/3 14 52 51
6 toluene 27 95/5 59 14 52
7 CH;CN 26 90/10 49 25 53
8 1,4-Dioxane 16 92/8 17 68 54

[a] Reaction conditions: 1-decene (1 mmol), Rh(acac)(CO), (0.02 mmol), PTA (0.12
mmol), Ac,O (2.0 mmol), H,/CO, = 5/20 bar, 80 °C, 12 h, solvent (4 mL). [b]

Determined by GC with benzyl alcohol or isooctane as the internal standard.



Table S6 The effect of the temperaturel?!

Entry T/°C 2a+2a’lbl/%  1/bl!l  latIso®/% HPI/% GC at page

1 60 65 93/7 19 16 55
2 70 84 87/13 9 7 56
3 80 90 89/11 7 3 57
4 90 85 89/11 10 5 58
5 100 75 90/10 11 14 59
6 120 78 84/16 12 10 60

[a] Reaction conditions: 1-decene (1 mmol), Rh(acac)(CO), (0.02 mmol), PTA (0.12
mmol), Ac,O (2.0 mmol), H,/CO, = 5/20 bar, 12 h, NMP (4 mL). [b] Determined by

GC with benzyl alcohol or isooctane as the internal standard.



Table S7 The effect of the Pcoo/Pipl?l.

Entry Pbcfrz/ﬁ;lf 2a+2a’lbl/%  1/blbl  latIso/%  HP/%  GC at page
1 40/10 88 87/13 7 5 61
2 20/5 90 89/11 7 3 62
3 22/3 83 92/8 11 6 63
4 10/3 87 91/9 9 4 64
5 7/3 74 94/6 13 13 65
6 12/12 42 87/13 19 39 66

[a] Reaction conditions: 1-decene (I mmol), Rh(acac)(CO), (0.02 mmol), PTA (0.12
mmol), Ac,O (2.0 mmol), H,/CO,, 80 °C, 12 h, NMP (4 mL). [b] Determined by GC

with benzyl alcohol or isooctane as the internal standard.



Table S8: Substrate scope.[?]

Entry Alkene Conv./%M! Yield®/% 1/b  Iso/% HP/% GC at page
1 NS 99 92 90/10 3 3 67
2 AN 99 96 90/10 1 1 68
3 NN 99 96 88/12 2 1 69
4 NN 99 95 86/14 2 1 70
5 N NF 100 97 85/15 2 <1 71
6 PR 99 95 86/14 2 2 72

7tel P - 77 93/7 - - 73
8lcl X - 73 85/15 - - 74
9le] = - 72 - - - 75
10 Cho~~F 98 87 87/13 2 8 76
11 HO_~~F 99 92 73/27 1 6 77
0
12 /U\O/\/\/\ 98 90 85/15 3 4 78
13[d] Lb 76 75 - 0 1 79
3 1
14le] NN 90 64 16/84 25 1 80
2
X
15 ©/\ 99 90 10/90 0 1 81
N
16 98 47 17/83 0 4 82
cl
N
17 /©/\ 94 91 16/84 0 <1 83
HaCO

[a] Alkene (1 mmol), Rh(acac)(CO), (0.022 mmol), PTA (0.132 mmol), Ac,O (2.0

mmol), NMP (4 mL), H,/CO,=5/20 bar, 80 °C, 12 h,. [b] Determined by GC analysis

with benzyl alcohol or isooctane as the internal standard. [c] alkene (3 mmol), Ac,O

(4.5 mmol). [d] T =90 °C. [e] T=100 °C, 24 h. 1-CHO: 2-CHO: 3-CHO=16:60:24.



Table S9 Control experiments with different ligands.[?]

a) PPh;
Entry t/h 2a+2a’b1/% 1/bb] CO/mmol  GC at page
1 0.5 8 82/18 0.10 84
2 1 10 90/10 0.12 86
3 2 13 76/24 0.08 88
4 6 13 80/20 0.08 90
5 12 15 74/26 trace 92
b) Xantphos
Entry t/h 2a+2a’b)/% 1/bl®] CO/mmol  GC at page
1 0.5 0 0 0 94
2 1 3 60/40 trace 96
3 2 3 62/38 0.01 98
4 6 4 59/41 0.03 100
5 12 5 50/50 0.05 102
c) dppb
Entry t/h 2a+2a’b1/% 1/bb] CO/mmol  GC at page
1 0.5 58 79/21 0.25 104
2 1 61 82/18 0.39 106
3 2 73 80/20 0.66 108
4 6 87 80/20 0.61 110
5 12 92 78/22 0.51 112

[a] Reaction conditions: 1-decene (1 mmol), Rh(acac)(CO), (0.02 mmol), ligand (0.12
mmol), Ac,O (2.0 mmol), H,/CO,=5/20 bar, 80 °C, 12 h, NMP (4 mL). [b] Determined
by GC with benzyl alcohol or isooctane as the internal standard. The data of PTA please

see Table S12.



Table S10 Control experiments with different acids additives.[?]

Entry additive 2a+2a’M/%  1/bll  lat+Isol®/% HM/%  GC at page

1 - 90 89/11 7 3 114
2 PTSA 0 - 97 1 115
3 CH;SOszH trace - 84 15 116
4lel - 92 78/22 7 trace 117
5le.d] HCOOH 94 77/23 5 1 118
olesl HCOOH 94 74/26 5 trace 119
7leel Ac,O 98 80/20 1 trace 120
8= HCOOH+Ac,0 91 84/16 9 trace 121

[a] Reaction conditions: 1-decene (1 mmol), Rh(acac)(CO), (0.02 mmol), ligand (0.12
mmol), additive (0.1 mmol), Ac,O (2.0 mmol), H/CO, = 5/20 bar, 80 °C, 12 h, NMP
(4 mL). [b] Determined by GC with benzyl alcohol or isooctane as the internal standard.
[c] Reaction conditions: 1-decene (1 mmol), Rh(acac)(CO), (0.02 mmol), ligand (0.12
mmol), H,/CO = 5/5 bar, 80 °C, 12 h, NMP (4 mL). [d] additive (0.3 mmol). [e] additive
(2.0 mmol). [f] HCOOH (0.3 mmol) and Ac,0 (2.0 mmol).



Table S11: Isotope-Labeling Experiments and Control Experiment

13

CHO
(a) nCgH, 7 ¢ 3co, + H, Rh(acac)(CO), /PTA nC8H17/\’r\ + 3o
Ac,0 (2 equiv.), NMP
80°C, 12 h
C, N N
(b) nCgH,;7™ + Co, + H Rh(acac)(CO), /PTA nCgH, 7 >CHO )C\H ©
’ > A6, (2 equiv.), NMP s * nCsH5 + CO + HCOOH
80°C,12h
20 bar 5 bar Yield: 90%; 1/b: 89/11 N v
(C) C02 + H2 + ACQO Rh(acac)(CO)2 /PTA HCOOH + CO
NMP
20 bar 5 bar - 80°C, 12k S no CO
20bar  5bar 2 mmol N 1.3 mmol
Rh(acac)(CO), /PTA H (HO
(d)  nGgH;7™ + CO + Hy + A0 NMP2 nCgH, 7~ CHO o nCgH,7
80°C, 12 h
1bar Sbar - Yield: 90%; I/b: 77/23
1 bar 5bar 2 equiv. Yield: 94%; 1/b: 82/18
Sbar Sbar - Yield: 92%; 1/b: 78/22
Sbar 5bar 2equiv. Yield: 98%; 1/b: 80/20
Rh(acac)(CO), /PTA CHO CHO
e nCgHy7 ™ + HCOOH + H CgHy 7 >
@) s 2 T AGO Qequivy, NMp 8T * nCgHy; +CO
80°C, 12 h
2equiv. 5 bar Yield: 95%; 1/b: 87/13 V
4 equiv. 0 bar Yield: 90%; 1/b: 89/11 v
CHO
PN Rh(acac)(CO), /PTA ~_CHO
(D nC8H17 + HCOOAc + H2 NMP nC8H17 + nC8H17 +CO
80°C, 12 h
3equiv. 3 bar Yield: 88%; 1/b: 92/8 v
v indicated the typical substance was detected.

GC at page 122-130. NMR and Mass Spectra at page 147-153.



Table S12 Reaction profiles for the hydroformylation of 1a with CO,/H, catalyzed by
Rh/PTAll,

Entry th 2a+2a’l/% /bl lat+lso®/%  HP/% CO/mmol GC at page

1 1/6 14 96/4 83 3 0.46 131
2 0.5 20 >96/4 75 5 0.91 133
3 1 57 <96/4 35 7 0.71 135
4 2 73 93/7 20 7 0.40 137
5 4 82 91/9 12 6 0.39 139
6 6 85 89/11 8 7 0.37 141
7 8 85 89/11 9 6 0.44 143
8 12 89 89/11 8 4 0.41 145

[a] Reaction conditions: 1-decene (1 mmol), Rh(acac)(CO), (0.02 mmol), PTA (0.12
mmol), Ac,O (2.0 mmol), H,/CO, = 5/20 bar, 80 °C, NMP (4 mL). [b] Determined by

GC with benzyl alcohol or isooctane as the internal standard.



3 Gas chromatographic Data

In the following GC chromatograms, H represented the hydrogenation product of the

corresponding alkene, and Iso represented the isomerization product of the alkene.

3.1 Gas chromatograms to Table S1

L1
Intensity
3000000
i N NMP =
2500000 g i
] isooctane H \ benzyl alcohol
2000000 J/ / /
1500000
] Undecanal
1000000
] " o 2-methyl decanal
] 1-Decene “
500000 1/ o \
] gz Acetic acid—~ 4
] N
G- IR T ﬂJ‘KJ\ = h L,
o e . i s
0 10 20 30

Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
8.093 112597812360691 45.539
9.085 1598568 195293 6.465
9.526 2243447 589070 9.073
9.778 840022 195402 3.397
19.661 328137 25488 1.327
21.233 1209787 108853 4.893
24.891 72456762408915 29.305
24725418 5883712 100.000

~N AN B W =




L2

Intensity
3000000 =~
] H benzyl alcohol
2500000 NMP —
| isooctane &L L/

2000000; \
1500000; 3
i 1-Decene Iso
1000000 / Undecanal
G Ethyl acetate
| \l 2-methyl decanal
5000007, ethanol sl X/ v
1 \\ Acetic acid ~iy % §
0 | . . T - A ’h A ﬂ Al T . : - 8 I A ?\‘ S l\‘.« - ‘Ll . -
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.243 9612284 2115431 30.838
2 9.208 3032469 394296 9.729
3 9.633 4990646 1345481 16.011
4 9.881 2169525 479975 6.960
5 19.691 826326 62056 2.651
6 21.267 2086756 184236 6.695
7 24.922 8451935 2838164 27.116

31169941 7419639 100.000



L3

Intensity
3000000
25 00000__ | benzyl alcohol
isooctane NMP
2000000; \1 H \
1500000; \
1 Iso
] g
1000000 i
] k. Undecanal
1 e ,5 d 2-methyl decanal
500000 0
i Acetic acid Z
5 - SV 010 T
0 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.233 6988144 1573020 25.873
2 9.285 3619236 495799 13.400
3 9.630 3849909 1043045 14.254
4 9.887 2784935 606745 10.311
5 19.691 278711 21123 1.032
6 21.265 1897187 167766 7.024
7 24.922 7591621 2519832 28.107
27009743 6427330 100.000



L4

Intensity
3000000
4 benzy! alcohol
1 3 /
2500000 E;
i H
: X{E NMP
2000000 isooctane : ™
1500000;
1000000~ e
& - / Undecanal
] 1-Decene Ng 2-methyl decanal \’
5000001 \ i g
c..,.B.lwﬂ‘“,..w‘A—uLmL‘!‘.
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.223 8865115 1969681 34.011
2 9.181 936369 116326 3.592
3 9.605 2529401 700607 9.704
4 9.854 2065350 504528 7.924
5 19.674 1200282 89379 4.605
6 21.254 3160765 281316 12.126
7 24.906 7307945 2406108 28.037

26065227 6067945 100.000



L5

Intensity
3000000 = =
] benzyl alcohol
2500000 H /
7 isooctane \\
. \l NMP.
2000000 ~
1500000;
1000000;
: 1-Decene
] Acetic acid
500000 v t/l‘“’ \
| I //L
0 S | FU— P pa dlal AI ——t S ‘r\_'.Jhl ) ‘&. A A
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.259 19696242 3802041 59.974
2 9.021 3102503 295926 9.447
3 9.600 785036 221182 2.390
4 9.847 264755 66210 0.806
5 24.902 8992854 2975202 27.383
32841390 7360561 100.000



L6

Intensity
3000000
2500000—_
g benzyl alcohol
2000000‘_ isooctane /
| \ g NMP
] ™
1500000 J/]SO
7 1-Decene [
1000000
E Ethyl acetate Undecanal
500000; H : 2-methyl decanal
| thanal \\ \é Acetic acid XI g
e in] B
0 _ —t— bl — fg\‘ .A"‘.—‘ h‘n ; l —A
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.148 1267963 292841 4,721
2 9.244 4026763 420554 14.991
3 9.593 6182621 1665087 23.017
4 9.844 4830129 1136897 17.982
5 19.666 708449 51175 2.638
6 21.252 1977679 177237 7.363
i 24912 7867002 2597458 29.288
26860606 6341249 100.000



L7 (PTA)

3000000
1 THE NMP\ benzyl alcohol
2500000 / 3 /
T » Undecanal a
2000000 1sooctane \
1500000—-
| 2-methyl decanal
1000000—“ Acetic acid
i 1-Decene \
SOOOOOT H\ \/ é l/[so %
0 il /4 .ﬁ Aihl l L“. . kA .
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.188 525964 131807 1.863
2 9.143 321902 48238 1.140
3 9.592 1027430 278473 3.640
4 9.871 450422 109733 1.596
5 19.570 2058181 300500 7.292
6 21.139 17112415 2068063 60.628
7 24.882 6729007 2267694 23.840

28225321

5204508 100.000



without Ligand

Intensity
5000000
i 7 1-Decene
4 / benzyl alcohol
4000000 % /
| NMP \
3000000; isooctane
2000000
] H
7 % Undecanal
1000000 Iso
1 Etigt acetate E 2-methyl decanal \/
| ethanol % Acetic ac1d\ {4
R JJM | LRI
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.203 4370925 1013142 10.660
2 9.320 22177586 4540904 54.088
3 9.600 1375707 389838 3.355
4 9.854 1210636 265845 2.953
5 19.564 40745 3095 0.099
6 21.250 233201 22021 0.569
7 24.919 11594272 3846070 28.277
41003072 10080915 100.000



3.2 Gas chromatograms to Table S2

L1
Intensity
i £ 1-Decene
4000000 b /
1 benzyl alcohol
3000000-] : /
] isooctane —
] \
2000000
: Undecanal
lOOOOOOi H 2-methyl decanal
1 Ethyl acetate X, Iso \l
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| ethanol g _ﬁJZ d\ = 3
0 \IA l I J_Mxl : i \ ; | ‘:; l\l ‘ Il
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.180 414773 102933 1.472
2 9.307 18481521 3950500 65.569
3 9.593 107745 35080 0.382
4 9.839 92505 25016 0.328
5 19.671 212233 15281 0.753
6 21.240 377935 31802 1.341
7 24.894 8499709 2831371 30.155

28186421

6991983

100.000



L2
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4 9.870 671300 143140 2.060
5 24.902 7885385 2618732 24.195

32590791 7706613 100.000



L3
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1 N | E
0 i ; !| A J . Ml LI ‘ Jll .
0 10 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.190 798169 190279 2.158
2 9.288 9563199 2147429 25.860
3 9.603 725535 198414 1.962
4 9.852 690997 160384 1.869
5 19.677 7405436 533830 20.025
6 21.258 8740725 709685 23.636
7 24.902 9056352 2977117 24.490
36980413 6917138 100.000



L4
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28811170 4595482 100.000



L5
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6 21.243 1388780 122563 4.957
7 24.897 7763888 2565358 27.712
28016338 6783673 100.000



L6

Intensity
3000000
: isooctane = H NMP benzyl alcohol
2500000 e \ .
. Ethyl acetate A
2000000: \
1500000;
] ethanol
= 1-Decene
1000000+ \ / Undecanal
] 2 2-methyl decanal
500000 [ 10
1 5 Acetic acnd
0 ] - A Ji L J‘I] E RM . : ﬂ -
0 10 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.241 11366255 2493025 44,752
2 9.036 5233534 562044 20.606
3 9.609 986982 272157 3.886
4 9.856 306519 76484 1.207
5 19.580 49587 3582 0.195
6 21.257 634833 55784 2.499
7 24.921 6820691 2253778 26.855
25398401 5716854 100.000



L7

Intensity
000000
E H NMP \\ . benzyl alcohol
2500000; :/ /
2000000*_ isooctane
1500000—_
] Ethyl acetate | 1-Decene
1000000
7 Undecanal
] Iso \
1 ethanol 2-methyl decanal
500000 \ g g
0 ] J T T L T T | — T T E‘ o h"‘ T 1 l A T
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.243 11656106 2524549 41.337
2 9.279 2151801 209905 7.631
3 9.612 1289172 355723 4.572
4 9.862 1550035 365536 5.497
5 19.689 302841 22156 1.074
6 21.270 3524886 310212 12.501
7 24.921 7722878 2559310 27.388
28197719 6347391 100.000



L8

Intensity
3000000 =
] benzyl alcohol
H NMP y
2500000i isooctane 1/ \ /
2000000;
15000007_
] 1-Decene
1000000 Ethyl acetate Undecanal
] 2 I/ISO 2-methyl decanal
5 00000; ethanol f
7 \l ga Acetic acid P
0 i = L . . L A N AA Y . £ . - \ I A/—\T‘ : ‘L ﬁ : .
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.234 13339968 2825445 43.245
2 9.167 3009412 267315 9.756
3 9.599 1230546 337386 3.989
4 9.858 2338053 529999 7.579
5 19.682 411374 31211 1.334
6 21.242 2355768 205808 7.637
7 24.899 8162481 2703152 26.461
30847602 6900316 100.000



L9

Intensity
3000000
J /H - benzyl alcohol
2500000~ | NMP l/

] isooctane \
2000000 \

1500000
i 1-Decene
1000000 Undecanal
1 Ethyl acetate
1 2-methyl decanal
| Iso
500000 ethanol E /
i \ g E’\ Acetic acid 3
o...l...ft, AM,“‘W‘F‘M"*,M.,.,
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name

ak
1 8.241 11625190 2512044 42.093
2 9.180 2480055 233097 8.980
3 9.610 1051915 297250 3.809
4 9.865 1991777 447852 7.212
5 19.684 461185 33482 1.670
6 21.262 2169047 183799 7.854
7 24.922 7838911 2583561 28.383
27618080 6291085 100.000




L10

Intensity
1000000 1
00000 E . - NMP benzyl alcohol
20000 i \
3000000-]
E isooctane 3
2500000f \
2000000
1500000
] Undecanal
] Ethyl acetate || 1-Decene
1000000
] 2-methyl decanal
] ethanol
500000 V T Acetic acid
i h L Y \—\/ \ g 3
G_ —t— Miil — ‘Z‘ 8! MMA%A .
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.244 16439460 3344970 62.304
2 9.012 1361408 152215 5.160
3 9.593 216505 59691 0.821
4 9.842 61205 15873 0.232
5 19.656 190030 13337 0.720
6 21.242 223008 19608 0.845
7 24.899 7894382 2609399 29.919
26385998 6215093 100.000



LI11

Intensity

3000000

H NMP benzyl alcohol

/

<
/

24923/

2500000 isooctane

2000000

1-Decene

Ethyl acetate
1 Acetic acid

500000
i ethanol Iso

R M%/ MMMA,

T T 1 T
0 10 20 30

Lo
9.027/

min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 9.027 2483875 260814 23.794
9D 9.609 485594 131713 4.652
3 9.861 166178 37798 1.592
4 24.923 7303370 2438849 69.962

10439017 2869174 100.000



L12

Intensity
5000000
: H NMP
4000000i / benzyl alcohol
3000000 s
: isooctane
2000000_, \ i
1000000—_ Acetic acid
i Iso \
0 | ﬁl An E\\;A% ; : J‘II—/L | y . “.‘ ﬁ
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.259 21178373 4020921 67.978
2 9.015 1438336 148268 4.617
3 9.591 341884 93314 1.097
4 9.840 98730 25723 0.317
5 24919 8097581 2620490 25.991
31154904 6908716 100.000



3.3 Gas chromatograms to Table S3

Entry 1
Intensity
3000000
1 benzyl alcoho
2500000 A kf////
2000000 H

8223/

1 isooctane \

1500000; \
) 3 Iso
1 Undecanal
1000000
1 2-methyl decanal
i 1-Decene 5
500000 \ ; r; Acetic acid
| i il
07,...,!1‘”@.h‘|. ,flLl‘"——u
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.223 7192653 1662313 26.135
2 9.199 4021241 492520 14.611
3 9610 4207932 1175266 15.290
4 9.853 1481388 371547 5.383
5 19.591 1007158 82721 3.660
6 21.246 2005715 167718 7.288
7 24.908 7605376 2543774 27.634

27521463 6495859 100.000



Entry 2

Intensity
3500000
i benzyl alcohol
3000000 - . /
2500000-]
] isooctane
ZOOOOOOi \ Undecanal
1500000 \f
1 2-methyl decanal
1000000
i \ Iso
500000__ ; § Acetic acid
i 1-Decene \4&: = \ :
07 t—p— ":;\AI T 'BT —r hr*f“LH‘. P
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.203 2093044 482509 6.174
2 9.161 666811 70085 1.967
3 9.604 1640681 457004 4.840
4 9.854 714075 163715 2.106
5 19.598 2075341 151984 6.122
6 21.289 18441418 1506729 54.400
7 24.906 8268182 2732477 24.390
33899552 5564503 100.000



Entry 3

Intensity
5000000
b 1-Decene NMP
4000000 } / \ benzyl alcohol
3000000 5

2000000 isooctane

| \ Undecanal

2-methyl decanal

1000000 1 Iso
i \% :/ Acetic acid\ X\/ %
c,hﬂfﬁ §| A~ L- Jl‘
0 10 20
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.200 919430 228264 3.067
2 9.314 16708245 3629041 55.730
3 9.593 355721 116616 1.187
4 9.830 187333 49766 0.625
5 19.578 198057 18489 0.661
6 21.234 3304365 257693 11.022
7 24.907 8307517 2759008 27.710

29980668 7058877 100.000



Entry 4

Intensity
5000000
: ; 1-Decene NMP
4000000 / \
i benzyl alcohol
3000000
2000000; isooctane
1000000
E H I Acetic acid
| \ jo \l
0 T T - Tc; T T T T T J\ T T f h
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.199 94510 26505 0.318
2 9.326 21792369 4521552 73.375
3 9.603 169399 46931 0.570
4 9.878 109647 23320 0.369
5 24912 7533904 2510451 25.367

29699829 7128759 100.000



Entry 5

Intensity
3000000
1 THE NMP\ benzyl alcohol
2500000 / & /
] : Undecanal s
2000000 1sooctane \
1500000;
i 2-methyl decanal
1000000; Acetic acid
] 1-Decene \
SUUUOOi H\ ; t/lso E
0 | (N A i ?[I . . A — L\ . L _
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.188 525964 131807 1.863
2 9.143 321902 48238 1.140
3 9.592 1027430 278473 3.640
4 9.871 450422 109733 1.596
5 19.570 2058181 300500 7.292
6 21.139 17112415 2068063 60.628
7 24.882 6729007 2267694 23.840
28225321 5204508 100.000



3.4 Gas chromatograms to Table S4

Entry 1
Intensity
5000000
I E
] 7 1-Decene
| / benzyl alcohol
4000000 % /
| NMP Hls
3000000; isooctane
2000000
| H
1 \lé Undecanal
1000000 Iso
1 Byl aectir - 2-methyl decanal
g ethanol % Acetic acid\ N\ U
0-.4‘,\1!‘.J—Ml .,.//.'?‘/E‘ ‘;:‘M.,LA....
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.203 4370925 1013142 10.660
2 9.320 22177586 4540904 54.088
3 9.600 1375707 389838 3.355
4 9.854 1210636 265845 2.953
5 19.564 40745 3095 0.099
6 21.250 233201 22021 0.569
7 24919 11594272 3846070 28.277
41003072 10080915 100.000



Entry 2

Intensity
3000000
: NMP benzyl alcohol
2500000 \
20000007_ H h
: :
il isooctane 7
1500000 \
i Undecanal
1000000
| 2-methyl decanal
q 1-Decene
5 00000__ § Acetic acid
: E - Iso
] N[/
0 i L J’L A I Ak A L A
T L L T T T ¥ T
0 10 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.224 7406619 1690825 34.604
2 9.196 1786382 213370 8.346
3 9.613 1482195 413829 6.925
4 9.856 532013 140236 2.486
d 19.721 1352519 94302 6.319
6 21.274 2891644 252085 13.510
7 24.928 5952402 1963241 27.810
21403774 4767888 100.000



Entry 3




Entry 4

Intensity
3000000
1 NMP \ benzyl alcohol
2500000—- l/
] isooctane
2000000 \
i Undecanal
1500000
] 1-Decene =
1000000~ g
i 2-methyl decanal
00000 ] H 8 o
3 | \ 5 # / Acetic acid
| N )
ol ) 1 LA L] ¢A ‘
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.183 1077319 259919 3.464
2 9.263 4123909 948349 13.262
3 9.595 1454097 405226 4.676
4 9.854 682662 139492 2.195
5 19.666 1564273 109278 5.030
6 21.268 14225786 1175060 45.747
7 24.902 7968578 2602916 25.625

31096624 5640240 100.000



3.5 Gas chromatograms to Table S5

Entry 1
Intensity
2500000
: NMP benzyl alcohol
2000000 \
i g
: Undecanal
1500000~ 1sooctane 5
1000000
1 2-methyl decanal
b Acetic acid
500000 1-Decene
| H\ \/é Iso <
0] 1 fih - [l‘ L—“—A :
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.215 440025 101190 1.754
2 9.283 472428 64613 1.883
3 9.623 804617 198409 3.207
4 9.899 385910 86955 1.538
5 19.597 1882639 142718 7.504
6 21.284 15859109 1359841 63.210
g 24.906 5244856 1744648 20.905
25089584 3698374 100.000



Entry 2

Intensity
3000000 -
1 twr g DMI
2500000_, Undecanal
] benzyl alcohol
4 isooctane
2000000 .
AN
[500000;
1000000__ 2-methyl decanal
: 1-Decene
| Acetic acid
5000001 i v
| \,% z Iso 2
07 L J\E\MI/I I "\l LJ ,\.JLK.A,L
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.093 5676426 1729634 21.736
2 6.575 1794691 245437 6.872
3 7.854 489333 40990 1.874
4 8.303 1007394 168273 3.857
5 8.618 474227 80271 1.816
6 19.503 1459599 281140 5.589
7 21.023 15213815 2730727 58.256
26115485 5276472 100.000



Entry 3

Intensity
3000000
] THF 2
i DMSO = Undecanal
2500000 \ \
: isooctane /
2000000~ \[
1500000;
i B pTr 2-methyl decanal
1000000—
1 ~ Acetic acid
SOOOOOi H\l ) j o E
0 i ‘. : L ~ I [G; 5 - I A ’k [ | I Jl ‘\]’L, .
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.374 4856661 1685963 23.948
2 8.203 302029 71712 1.489
3 9.281 3105255 715163 15.312
4 9.624 673471 163373 3.321
5 9.885 229225 67430 1.130
6 19.553 1237705 293094 6.103
7 21.055 9875316 2550977 48.696
20279662 5547712 100.000




Entry 4

Intensity
1 THF Undecanal
3500000—_ \ DMF\ E /
3000000

- benzyl alcohol

2500000__ isooctane

n{iil

2000000
: 2-methyl decanal

1500000 \\\\\
] 1-Decene Acetic acid
Iso \\s

1000000

e [ 0.566

Gi : - L —t N ‘ ‘L ‘,\k . . I\“LI - . S
0 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.224 1185418 277025 3.749
2 9.201 545415 81055 1.725
3 9.466 1587125 462767 5.020
4 9912 3134379 904902 9913
5 19.566 2235124 562020 7.069
6 21.047 13657905 3199026 43.197
7 24913 9272126 2321729 29.326

31617492 7808524 100.000



Entry 5

Intensity
4000000 T
g 3 benzyl alcohol
3500000 Mg / o
3000000 i /
] isooctane
2500000{ \ Undecaﬂal
2000000 \F
1500000
1 |-Decene 2-methyl decanal
1000000
E § o Acetic acid |
500000 jﬂﬂg e \h
o N F— il Al ‘ LY ‘ L Lol
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.263 17573179 3544031 43.706
2 9.264 1574127 305914 3.915
3 9.616 2375110 546085 5.907
4 9.883 1124845 285321 2.798
5 19.539 237260 64723 0.590
6 21.017 8192799 2051996 20.376
7 24 .882 9130304 2953533 22.708
40207624 9751603 100.000



Entry 6

Intensity
3000000

benzyl alcohol

THF
Toluene /
2500000 / '

24.886/

2000000— isooctane

1 \ Undecanal

1500000

21011/

1000000 H 2-methyl decanal

; \ Iso
500000~ / \ hﬂ
o

o L Iu J

8.364/

Acetic acid

= 10.530 /

A
T

30

0 10 20
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.364 3253053 584443 19.806

2 19.539 277186 73581 1.688

3 21.011 5522251 1413536 33.622

4 24.886 7372264 2397776 44.885
16424754 4469336 100.000




Entry 7

Intensity
3000000

1 THF CH:CN
25000007 ;¢ 0 crane \ benzyl alcohol
2000000 3
i Undecanal
: H
1 s g
1500000 \5 \ =
— O; 1-D¢cene 2t 2-methyl decanal
500000; J Acetic acid
Gi h—l.‘—\"—_J-L*"d\l— ‘Jl‘hl._)ﬁp
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.220 6235370 1427413 24.779
2 9.194 513660 101855 2.041
3 9.611 1875911 468189 7.455
4 9.877 900343 230546 3.578
5 19.534 697612 172535 2972
6 21.002 5644153 1454121 22.430
7 24.907 9296698 1912751 36.945
25163747 5767410 100.000



Entry 8

Intensity
3500000

. THF H .

] 1,4-Dioxane 3
3000000 \§ / benzyl alcohol\ﬁ
2500000

7 isooctane
2000000~ \

1500000

b Undecanal
1000000~ \;

] 2-methyl decanal
500000__ Acetic acid

07...1.;JL'\L4.'!\'\|“““..l.“;;‘."‘.,

0 10 20 30

min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 7.879 16974415 2889191 59.474
2 24.129 284991 62551 0.999
3 25.678 3234309 854350 11.332
4 28.870 8046951 2951447 28.195

28540666 6757539 100.000



3.6 Gas chromatograms to Table S6

Entry 1
Intensity
2000000
; ’ THF NMP benzyl alcohol
1750000 1evgane / /
1 Undecanal %
1500000 \;
1250000
1 H 2-methyl decanal

8.212/

1000000
] \ 1-Decene

750000~
E § Acetic acid
500000
. \J Iso
: 3|
250000 T
;S IS | PR L eun J“i ﬁl : }\L ;
0 10 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.212 3233552 773785 11.834
2 9.268 1722484 260852 6.304
3 9.614 2030908 545506 7.433
4 9.877 823277 204313 3.013
5 19.580 950519 138190 3.479
6 21.111 12047677 1382353 44.092
7 25.053 6515643 1534877 23.846
27324060 4839876 100.000



Entry 2

Intensity
3000000 =
2500000——
1 benzyl alcohol
1 isooctane NMP\ /
2000000; \I
i Undecanal
1500000-] \F
IOOOOOOi 1-Decene 2-methyl decanal
] H Acetic acid
500000 \Z = \
| ﬁ "i Iso
o .A.-‘:;\,‘, , ‘u‘l
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.212 1729521 402193 5.175
2 9.166 612686 63531 1.833
3 9.617 1237231 341511 3.702
4 9.868 515393 116909 1.542
5 19.692 2846504 190022 8.517
6 21.298 17974793 1489422 53.782
7 24.920 8505263 2756027 25.449
33421391 5359615 100.000



Entry 3

Intensity

3000000

benzyl alcohol

/

THF NMP,

2500000 / e ™

24.882/

21.139/

2000000; isooctane Undecanal

| N\

1500000
i 2-methyl decanal
1000000; Acetic acid
] 1-Decene \
SOOOOOi H\l X/ ; /Iso §
0 i ; .J i hl . ; ﬂ ‘ i L - J\ AL -
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.188 525964 131807 1.863
2 9.143 321902 48238 1.140
3 9.592 1027430 278473 3.640
4 9.871 450422 109733 1.596
5 19.570 2058181 300500 7.292
6 21.139 17112415 2068063 60.628
7 24.882 6729007 2267694 23.840

28225321 5204508 100.000



Entry 4

Intensity
1000000_
3500000-] .
3000000-]
& benzyl alcohol
J . NMP
1sooctane
2500000~ \ T e o
] Undecanal
2000000
] \5
1500000}
E 2-methyl decanal
10000007: I keosns Acetic acid
] H _ Iso
500000 \; g P #
IR U - A v A 1
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.212 1278520 305847 3.529
2 9.191 661323 80428 1.826
3 9.620 1370562 381510 3.783
4 9.878 573102 122698 1.582
5 19.610 2464096 182553 6.802
6 21.300 20476834 1652518 56.527
7 24915 9400729 3094717 25.951

36225166 5820271 100.000



Entry 5

Intensity
3000000
] benzyl alcohol
2500000~ -
| NMP \ i
2000000;
1 isooctane
1500000 \ Und“‘“i
1000000; 2-methyl decanal
| Acetic acid
500000
. | B | 1 [
0 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.206 2101495 493799 7.679
2 9.179 540045 67543 1.973
3 9.607 1704500 476487 6.229
4 9.857 720633 156721 2.633
5 19.592 1867702 139597 6.825
6 21.281 13395228 1140812 48.949
7 24912 7035804 2360965 25.711
27365407 4835924 100.000



Entry 6

Intensity
1000000 T
i benzyl alcohol
3500000 3
] NMP\ 3
3000000
: isooctane
ZSOOOOOi \
2000000
1500000 Undecanal
1000000_: 2-methyl decanall\lE
] 1-Decene l
J H =
1 g Acetic acid
500000 \ \/ 4
] ﬂ <z Iso \ g
R N o W d
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.201 2106106 496581 7.141
2 9.184 940861 90931 3.190
3 9.600 467076 134991 1.584
4 9.902 367585 65197 1.246
5 19.593 2413894 178892 8.185
6 21.287 13156041 1023421 44.609
7 24914 10040501 3287422 34.045
29492064 5277435 100.000



3.7 Gas chromatograms to Table S7

Entry 1

Intensity
3000000

benzyl alcohol

2500000 NMP /

2000000; isooctane

!

1 5000007_ Undecanal

24.920/

21304/

1000000
| 2-methyl decanal

1-Decene

1 H Endii
500000 i Acetic acid
| |8 Iso \

[ .08 e

o,fllﬂil, “LLT'*.J.NH(,..
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
8.216 963490 231689 3.075
9.174 415740 58885 1.327
9.622 964583 264204 3.078
9.891 436136 93955 1.392

19.608 2679056 196332 8.550

21.304 18093976 1499954 57.747

24.920 7780408 2580584 24.831
31333389 4925603 100.000

i\JO\UWLUJN»—l



Entry 2




Entry 3

Intensity
3000000
i benzyl alcohol
2500000; NMP n‘/
i \
2000000; isooctane
1500000_, Undecanal 1
1000000;
1 2-methyl decanal
1 1-Decene
5000007_ H R lé ACEtiC acid
i \E Q\ Iso b,
| i ;
0 | L ; -t . \ FFL‘ | Qﬁ | PO | LL l i :
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.217 1226539 288741 3.944
2 9.282 818010 114886 2.631
3 9.622 1377392 371156 4.430
4 9.891 590722 125344 1.900
S 19.601 1604879 110981 5.161
6 21.307 17861266 1472447 57.440
7 24.921 7616843 2546407 24.495
31095651 5029962 100.000



Entry 4

Intensity
3000000

benzyl alcohol

TR B |

2500000 NMP

_ e

24914/

2000000 isooctane

1500000 \

| Undecanal %
1000000;
1 2-methyl decanal
1 1-Decene
500000; H A Acetic acid
] \ < E Iso \
O ] T L T T T 4 3 'A jﬁh X L T % T T L y X | : » h‘ L i 1 ! 5 X : 3
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.212 629513 156582 2.529
2 9.168 251829 47668 1.012
3 9.617 1045493 295836 4.199
4 9.871 477865 104179 1.919
5 19.604 1440189 114957 5.785
6 21.276 14745835 1318564 59.230
7 24.914 6305264 2054005 25.326

24895988 4091791 100.000



Entry 5

Intensity
000000 -
] NMP | benzyl alcohol
2500000 \
2000000;
1 Undecanal
| 1sooctane -
1500000 §
] 1-D .
10000001 ccenc 2-methyl decanal
| H
500000; \ : g
| Acetic acid \ v
04— S| P . i ; ﬁjlh«'* ."l‘—l. S
0 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.219 3250913 727776 9.887
2 9.170 407905 57761 1.241
3 9.600 1919553 603977 5.838
4 9.831 811773 217835 2.469
5 19.599 1201023 91183 3.653
6 21.302 16902683 1395758 51.406
7 24923 8386695 2738491 25.507

32880545 5832781 100.000



Entry 6

Intensity
3000000
| NMP benzyl alcohol
2500000; 3 /
| H
2000000; isooctane \3
1500000;
i 1-Decene
| Undecanal
IOOOOOOi 2-methyl decanal
500000-] ;0
1 Acetic acid
| -5 ™ z
G_ |l“r | ﬂi PR '}_r\l ! LW .lh‘l( .
0 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.244 8095621 1832646 29.102
2 9.198 483809 75124 1.739
3 9.623 2528300 704299 9.089
4 9.877 887514 187608 3.190
5 19.608 1068469 80511 3.841
6 21.291 7427628 607984 26.701
7 24.920 7326390 2435324 26.337
27817731 5923496 100.000



3.8 Gas chromatograms to Table S8

Entry 1
Intensity
3000000
1 benzyl alcohol
1 THF NMP\ 2

2500000

20000007_ isooctane

Undecanal

21.139/

24882/

/

1500000;
| 2-methyl decanal
1000000; Acetic acid
i 1-Decene \
5000007_ H\l \/ § /lso é
O_ N .J i‘lﬁl . : A .L‘. l\‘ull -
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.188 525964 131807 1.863
2 9.143 321902 48238 1.140
3 9.592 1027430 278473 3.640
4 9.871 450422 109733 1.596
5 19.570 2058181 300500 7.292
6 21.139 17112415 2068063 60.628
7 24 .882 6729007 2267694 23.840

28225321 5204508 100.000



Entry 2

Intensity

19254/

500000
B Decanal NMP

benzyl alcohol

25.233/

Acetic acid

1 1-Nonene
1 H 2-methyl nonanal
250000

\N;Iso \
o'\.;J\Jﬁ{/ SR e

0 10 20 30

17.616 /

min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
5.983 168923 41565 0.655
7.319 417544 99349 1.619
7.574 130279 35155 0.505

17.616 1928270 231253 7.475

19.254 17125060 1471719 66.384

25.233 6026724 604225 23.362
25796800 2483266 100.000

NN B W=




Entry 3

Intensity
2000000
| NMP
] ; \
B 1-Nonanal &
1500000 \
1000000 2-methyl octanal Acetic acid
] Z benzyl alcohol
500000 1-Octene 2
| \L Iso é :é
H 4 =
0 i .:Uﬁ A hl ‘ L e ral k.
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 5.062 351600 76983 1.980
2 5.466 1251506 137868 7.049
3 15.551 1372773 253008 7.732
4 17.342 9779828 1562154 55.086
5 25.438 4998090 361045 28.152
17753797 2391058 100.000



Entry 4

Intensity
1500000
i Octanal ; NMP.
1250000
L()OOOOO;
E Acetic acid
750000;
] benzyl alcohol
500000
1 2-methyl heptanal - /
25 0000; 1-Heptene =
1l 5 \\/
| \l §\§ Iso
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.530 136372 36848 1.060
2 3.858 22546 6080 0.175
3 4.018 314979 58135 2.447
4 13.197 1228075 254675 9.542
5 15.139 7017881 1300207 54.530
6 25.280 4149850 323389 32.245
12869703 1979334 100.000



Entry 5

Intensity
12500001 g
: Hisphal benzyl alcohol
1000000-] NMP
750000 5
" Acetic acid
500000__ 2-methyl hexanal
250000 i
i 1-Hexene
7 & Iso
i H X
= K L
G ‘\Iﬂl et : : i . AN
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.138 43208 13406 0.333
2 3.342 306829 48374 2.366
3 10.811 1055356 252135 8.138
4 12.756 5915196 1241980 45.610
5 25.103 5648382 980390 43.553
12968971 2536285 100.000



Entry 6

Intensity
1000000; Isooctane NMP
4 1/ Acetic acid
750000
i Hexanal benzyl alcohol
500000
1 Methyl valeraldehyde
250000
i Pentene
| >l&M/lso
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.621 27974 9745 0.446
2 3.727 83275 20548 1.327
3 12.754 56739 11989 0.904
4 14.875 2421314 532718 38.589
5 25.261 3685262 374847 58.733
6274564 949847 100.000



Entry 7

Intensity

50000001

5000000-]

4000000

3000000-]

Heptaldehyde

] 2-Methylbutyraldehyde

8.020/

NMP

benzyl alcohol

2000000
] Acetic acid
1000000-] \\\\\4 g
N 1N Lt
0 10 20 30
min
Peak# Ret.Time Area Conc. Unit Mark ID# Cmpd Name
1 6.497 1903891 5.476
2 8.020 24826152 5953317 71.406
3 25.228 8037695 23.118
34767738 7233979 100.000



Entry 8

Intensity
3000000

57731

Butyraldehyde NMP

2500000 \

TR R B

2000000

1500000

| benzyl alcohol

1 Isobutyraldehyde /
1000000i Acetic acid

1
25245/

4,695/

G ] T T v T T T v v T | J ¥ ¥ ¥ T . T I I 3 L l&"—*' ¥ % % %
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 4.695 1957234 493841 10.180

2 5.773 10881986 2714895 56.602
3 25.245 6386146 671789 33.217
19225366 3880525 100.000




Entry 9

Intensity
2500000
4 § Propionaldehyde NMP
2000000+
1500000~
i P benzyl alcohol
1000000+
500000
0 L| A A f T T T T T y L“ T .
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 4.425 8416074 2228361 59.182
2 25.259 5804504 629582 40.818
14220578 2857943 100.000



Entry 10

Intensity
3500000? linear aldehydes |
3000000{ \
i N
2500000
2000000-]
13 00000_: isooctane
] branched aldehydes
1000000 \\
substrate
500000 J XL Iso
vy I ﬂ - A G- e,
0 10
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.377 5101246 930725 25.448
2 3.723 1639368 308538 8.178
3 10.576 390781 96573 1.949
4 10.835 152901 38726 0.763
5 21.854 1881364 268373 9.385
6 22.879 10880442 3141022 54.277

20046102 4783957 100.000



Entry 11

Intensity

3000000

linear aldehydes

TR R B

2500000

2000000

26423/

1 isooctane
1500000 branched aldehydes

1000000 \
1 substrate

3373/

25537/

i H\
Oi,.,l-.,’.‘"—k‘——.'\,ﬂl“"“,%i.’;;ﬁ.‘."ﬁ“—‘,‘!'h.!..
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.373 6518664 1189265 37.150
2 16.217 527220 51829 3.005
3 17.543 663894 32188 3.784
4 25.537 2647913 793392 15.091
5 26.423 7189172 1876193 40.971

17546863 3942867 100.000



Entry 12

Intensity
] linear aldehydes
6000000 N
. i
5000000~
4000000~
1 branched aldehydes
| isooctane
3000000
| i substrate
2000000
i H
] < \/ Iso \
1000000 \5' 3 :
G 1 T T ¥ J L T L ﬂ‘ ® % | ¥ ) LS T T ‘ﬁ k & ' \ 3 : ¥ L T N_L' ! 1 L]
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.370 11787688 2331993 27.586
2 14.606 3942965 968754 9.227
3 15.894 2328067 613068 5.448
4 16.134 905538 243429 2.119
5 24.299 2743472 785282 6.420
6 25.564 21023324 5432083 49.199

42731054 10374609  100.000



Entry 13

linear aldehydes
Intensity
5000000
T aldehydes ¢
4000000
30000007 jsooctane
2000000
] substrate
7 2
1000000
. L | ‘ Ly ‘ "
0 10 20
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.370 11612361 2223886 31.431
2 5.136 6590600 1174450 17.838
3 17.671 18743103 4272290 50.731
36946064 7670626 100.000



Entry 14

Intensity
1500000
1250000;
] isooctane
S— N branched aldehydes
| 5 ¢ linear aldehydes
750000;
] H substrate
500000
: / Iso 2
250000—_ / ﬂ E
o A L | ; n , L il L“\
0 10 20
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.126 4801417 929330 30.463
2 3.633 191767 34579 1.217
3 3.979 1274898 173220 8.089
4 4.142 1337187 225778 8.484
5 4.256 1474861 273824 9.357
6 14.996 1571954 348543 9.973
7 15.469 4016916 884343 25.486
8 17.256 1092557 219386 6.932
15761557 3089003 100.000



Entry 15

Intensity
800000~

700000

P isooctane NMP
600000 / \

500000-]

N ) Phenylpropyl
400000~ 2-phenylpropionaldehyde aldehyde

300000-] \
7 Acetic acid

200000 \
- Styrene
100000 \

31,547/

35457/

T

/

11326/

Ll

—$= 14909/

O L e B S e T
0 10 20 30 40
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.255 2688317 642937 26.767
2 11.326 97316 23173 0.969
3 14.909 47706 10002 0.475
4 31.547 6478843 274287 64.509
5 35.457 731199 150571 7.280

10043381 1100970 100.000



Entry 16

Intensity

1 branched aldehydes

4000000 \

b N

| 1sooctane
3000000

26,221 4

3365/

2000000

4 N

; s

1000000 \

. |

0 10 20

linear aldehydes

28222/

= 17.660 /
r_

—

—

min
Peak# Ret.Time Area Height Conc. Unmt Mark ID# Cmpd Name
3.365 11187330 2421872 35.489
17.660 1698385 412620 5.388
26.221 15463636 3624638 49.055
28.222 3173979 870588 10.069
31523330 7329718 100.000

B b =




Entry 17

Intensity
6000000 | ‘ -
| branched aldehydes "
5000000
1 isooctane
4000000 3
3000000~
1 linear aldehydes
4 \\
2000000~ \
il \E
1000000
G_“...h.t.‘hl‘ h| I S | L
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.344 17602025 3699848 34.963
2 19.859 1933647 360079 3.841
3 27.443 25669817 5838910 50.988
4 29211 5139513 1379364 10.209

50345002 11278201 100.000



3.9 Gas chromatograms to Table S9

PPh; Entry 1
Intensity
2500000; THF\ H NMP benzyl alcohol
2000000;
1500000;
: 1-Decene ;
] Undecanal
1000000 ~
1 £ 2-methyl decanal
1 Acetic acid
500000 e
o L ,LLA.L. - : i| Ah‘ A
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.214 9925307 2194525 43.636
2 9.163 1902660 256871 8.365
3 9.586 2932134 796275 12.891
4 9.846 1044651 252230 4.593
5 19.528 236943 45331 1.042
6 21.051 1093269 168580 4.807
7 25.092 5610637 1207177 24.667
22745601 4920989 100.000




Intensity

i i H» COs E
10000~ / \
7500
5000
2500+
0_
T [ T [ T [ T TERETTLEY [ [EELE) R22 25N T 2 EER[Y | FERERET

5 11
Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.184 1485401 176877 70.672
2 2262 35396 3036 1.684 \%
3 2747 1377 116  0.066 V
4 9.146 579646 10519 27.578
2101820 190548



PPh; Entry 2

Intensity
3000000
: benzyl alcohol
1 NMP
2500000 \ 2
| H .
2000000 %
1500000;
1000000{ Undecanal
i 1-Decene 2-methyl decanal\
500000 . L
] § Acetic acid =
| Y \\ 3
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.208 9521242 2029574 22.981
2 9.165 3012808 276248 7.272
3 9.617 8261923 1917047 19.941
4 9.877 6552723 1631800 15.816
5 19.614 263968 26642 0.637
6 21.183 2481983 277030 5.991
7 25.079 11337147 2443575 27.363
41431794 8601916 100.000



Intensity

12500

11724

CO2

9.096 /

11
Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.172 1065690 146488 60.824
2 2275 16565 1430 0.945 A%
3 2762 1148 100 0.066 A%
4 9.096 668693 11557 38.165
1752096 159575




PPh; Entry 3

Intensity

3000000

NMP benzyl alcohol

2500000 \ /

isooctane

2000000
i 1 -iecene

1500000 3s

24919/

Iso

/ Undecanal
2-methyl decanal \
Acetic acid \

1000000

500000 \

F—
S—T'Y Y]
L
T
_— e _gR77/
|q 688/
21,262/
L

- I WP 0. — : | L b oAb L A
0 0 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name

8.197 1038754 240702 3.745
9.284 7881951 1361197 28.414
9.618 5232428 1415414 18.863
9.877 3972289 833469 14.320
19.688 741665 54184 2.674
21.262 1693254 153359 6.104
24919 7179055 2400701 25.880
27739396 6459026 100.000

~N N B LR =




Intensity

| CO» g

10000~
7500
5000
2500~
0_

[ T [ TREER AT [ T [ TR FEIRTREE [ TRRET 5 REARN ERARS ARE 2] RALE] ERRRE AR2RE RAZR AR DA RRsE)

0o 1 2 3 4 5 6 7 10 11 12 13 14 15

min

Peak# Ret.Time Area Height
1 1.198 1702274 189346
2 2272 46451 3963
3 2756 1060 86
4 9208 558714 10258

Conc. UnitMarkID# Cmpd Name

73.739
2.012
0.046

24.202

\Y%
\Y%

2308499 203653



PPh; Entry 4

Intensity
1000000 -
] :
] "o )
3500000i \ é NMP\ benzyl alcohol
3000000% 1-Decene
2500000 8
2000000 Iso
] / Undecanal
(30000071 2-methyl decanal
1000000-] 2
] 4 Acetic acid
500000 i \ g
0| n ! I\ | ﬂ» A S A :
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.233 17051035 3383778 31.229
2 9.167 3543660 471933 6.490
3 9.595 7747759 2391615 14.190
4 9.829 3668879 872143 6.719
5 19.595 1045755 99346 1915
6 21.165 4119192 348160 7.544
7 25.064 17424277 3833275 31.912
54600557 11400250 100.000



Intensity

10000

9.170/

CO2

Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.201 2012894 207082 78.798 S
2 2254 15442 1418 0.604 T
3 2719 58 7 0.002
4 5619 253 13 0.010
5 9.170 525851 9866 20.585

2554498 218386



PPh; Entry 5

Intensity
3000000 =
i - NMP benzyl alcohol
2500000 \ g
2000000 2
Iso
1500000;
i Undecanal
1-Decene
i < 2-methyl decanal
1000000 2
Acetic acid
500000—_ \3 4
0 | - J:L M — : r_\‘l — LL. Aoy "
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.221 13643348 2806517 32.858
2 9.160 1815257 295861 4.372
3 9.594 6684691 1934536 16.099
4 9.843 4280916 983024 10.310
5 19.618 1188956 105596 2.863
6 21.177 3291452 289160 7.927
7 25.082 10617409 2307585 25.571
41522029 8722279 100.000



Intensity

10000

1 1 Il
\ 1.164 /

CO:

9.021/

Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.164 1865664 201572 78.876 S
2 2.201 5851 561 0.247 T
3 2.681 1097 110 0.046 T
4 9.021 492706 9495 20.830 S

2365318 211738



Xantphos Entry 1

Intensity
4000000__ it NMP benzyl alcohol
| THF\ / \
3000000
2000000 E
: Undecanal
{G00000 P — 2-methyl decanal
| T2 Jso Acetic acid\ .
0 A 1 MA?IZ e RL
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.247 22018001 4140549 61.115
2 8.996 3616558 392190 10.038
3 9.578 634174 164253 1.760
4 9.842 184421 44357 0.512
5 19.551 335438 47975 0.931
6 21.097 482967 62370 1.341
7 25.089 8755315 1951165 24.302
36026874 6802859 100.000



Intensity

12500+ g 5
1 - W CO; >
10000- / \
7500{
5000 %
! C
2500 /CO Jm
0 A& =
G RASLE Lapad i T | ESESH RESRTRARRD [ | REEEARALR] | ST 122 ) LRSI RER2S Rt 2 ESSRE REARH RERAIBARSE REAEH ERA)
0 1 3 4 5 6 7 8 100 11 12 13 14 15
min
Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.199 1493602 176840 68.573 S
2 2289 1993 210 0.092 T
3 2.785 56 6 0.003
4 5684 1485 78 0.068
5 9.140 680977 11652 31.265

2178113 188786



Xantphos Entry 2

Intensity
4000000 T
3500000i g 1-Decene NMP
3000000+ / \
2500000
2000000-]
E benzyl alcohol
1500000-]
] Undecanal = /
1000000 N
i 2-methyl decanal
g H Iso
500000-]
1 \\ ;\\Z Acetic acid < <
0| ‘ : Elﬁ% o \kgl ';::‘L\
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.175 19590 5162 0.099
2 9.282 15112260 3290563 76.134
3 9.585 265202 71436 1.336
4 9.849 141879 33581 0.715
5 19.523 23467 1920 0.118
6 21.195 89592 9156 0.451
7 25.107 4197544 910658 21.147
19849534 4322476 100.000



Intensity

15000

8952/

H> CO;
12500

: Ny

10000

\ 11731

7500

Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name

1 1.173 890853 132390 50.023 S
2 2295 1131 123 0.064 T
3 2815 32 4 0.002
4 5.678 1074 52 0.060
5 8952 887781 13807 49.851

1780871 146376



Xantphos Entry 3

Intensity
| NMP benzyl alcohol
3000000 \ £
: isooctane
: 1-Decene
2000000 5 /
i H Iso
10000001 \f “51/
7 Acetic acid
| i
0 - I ‘ N ‘ |
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.158 4324477 1024530 14.938
2 9.237 8374504 1757606 28.927
3 9.564 3857020 1069793 13.323
4 9.811 3893031 994893 13.447
5 24.875 8501034 2821801 29.364
28950066 7668623 100.000



Intensity

12500 : .
i i H, CO: 2
10000~ / \
7500;
5000—:
2500~ jH"
Lo T AR A Wl i AAARAE LA L L L LA L L S L
0 1 3 4 5 6 7 8 10 11 12 13 14 15
min
Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.209 1676079 187120 71.284 S
2 2.293 3653 378 0.155 T
3 2791 504 53 0.021 T
4  5.702 5468 269 0.233
5 9.159 665580 11484 28.307

2351284 199304



Xantphos Entry 4

Intensity
3000000 =
| THF 2 H NMP benzyl alcohol
500000 \ / \
3
2000000 |
[500000;
i Undecanal
1000000
i 1-Decene 2-methy! decanal
500000; \[ 0
- Acetic acid
| s Iso
| i 21w
S B 1 B L S
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.214 13359505 2887010 53.015
2 8.989 1692875 186493 6.718
3 9.571 340528 88250 1.351
4 9.837 119925 28591 0.476
5 19.544 280195 45514 1.112
6 21.073 427443 63606 1.696
7 25.086 8979136 2040224 35.632
25199607 5339688 100.000



Intensity

12500 sz CO» :
10000 \
75001
5000—_ N»
2500 l e i
0—_ = =
 iARALIAAM RAskida) LAAALAL LRl ALAAS) R kel ALAAAAL) LAaAs RAAK) RASMEALAA) AAAREAAAE) RAR RIAR) LAAM ASALY
0 1 2 3 5 6 7 8 9 10 11 12
Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.134 382090 72646 33.681
2 2284 2985 269  0.263
3 2.766 106 12 0.009
4 5684 1209 65 0.107
5  9.065 748057 12388 65.940
1134447 85380




Xantphos Entry 5

Intensity
4000000
] H NMP benzyl alcohol
3500000 i1/ \
3000000 2
: 1S00ctane n
2500000
2000000~
1500000
] Ethyl acetate 1-Decene Undecanal
1000000- 2-methyl decanal
] ethanol \/
1 Iso Acetic acid
500000~ y W
L \A i AN
G il LS L T ! X + ' AT' ¥ ¥ T ¥ = | '; ﬂ » j L %
10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
| 8.244 16672845 3392426 58.663
2 9.015 1975914 205877 6.952
3 9.591 490094 138494 1.724
4 9.840 149231 37249 0.525
5 19.597 223581 17432 0.787
6 21.248 236894 20414 0.834
7 24914 8672627 2840523 30.515
28421186 6652415 100.000



Intensity

] 2 H Co: :
10000 /
7500;
SOOO—M
2500- /O ]m
0 8 -
7m"w~”w AR AL AR I ) AR WAL L i LAk L Wi Ay LA Ll Lk LA A
0 1 2 3 4 5 6 7 8 10 11 12 13 14 15
min
Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.149 1876950 204650 76.126 S
2 2164 2681 297 0.109 T
3 2.632 1602 163  0.065 T
4 5.390 7215 362 0.293
5 8746 577120 10672 23.407

2465568 216144



dppb Entry 1

Intensity
2500000
b NMP benzyl alcohol
2000000 \ :
] THF Undecanal % 5
1500000 \
1 H
1 \?‘: 1-Decene
1000000+ 2-methyl decanal
3 - Iso
: J,%/ Acetic acid v
500000 3 §
o : t I Al‘ : N L - &L -
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.188 4455686 1054720 12.259
2 9.241 1884823 385062 5.186
3 9.593 2598538 652743 7.149
4 9.858 2434974 603378 6.699
5 19.573 3119154 412266 8.582
6 21.154 13797692 1695178 37.961
7 25.109 8055827 1809042 22.164
36346694 6612389 100.000



Intensity

12500

1.216 4

H:

CO2

9,057/

Peak# Ret.Time Area Height
1 1.216 2119947 212434
2 2270 2170 238
3  2.758 6577 625
4 9.057 670838 11592

Conc. UnitMarkID# Cmpd Name

75.725
0.078
0.235

23.962

S
T
T

2799532 224889



dppb Entry 2

Intensity
2000000_
”500005 THF\ 1-Decene NMP\ benzyl alcohol
1500000 J Undecanal % @
1250000~ \
1000000-]
] 2-methyl decanal
750000 \
E H Acetic acid vV
500000 \ \ §
250000 J 7
G: ,L*lMI,[LL
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.181 1345941 322567 4.688
2 9.258 6218787 1458825 21.662
3 9.590 961447 245510 3.349
4 9.855 991302 244425 3.453
5 19.562 2586658 421145 9.010
6 21.114 9918009 1391074 34.548
7 25.113 6685806 1450178 23.289

28707950 5533724 100.000



Intensity

1
12224

CO2

8917/

Peak# Ret.Time Area Height

Conc. UnitMarkID# Cmpd Name

1 1.222 2319837 221119 74.126 S
2 2.268 742 93  0.024 T
3 2755 5041 483 0.161 T
4 8917 803968 13030 25.689

2170Q8KRK 22U4TIK




dppb Entry 3

Intensity
000000
1  THF NMP—— benzyl alcohol
1 &
1750000~ \ s
i Undecanal =
1500000—_ \ &
1250000
; 2-methyl decanal
1000000 H
] é Acetic acid
750000 \ 1-Decene
500000-] I
250000~ g l/lso
| L I
0 i T h wd — l’\w LS : I
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.130 3336130 764349 11.928
2 9.091 197227 40712 0.705
3 9.567 1238799 309390 4.429
4 9.837 890899 209977 3.185
5 19.563 3062417 506848 10.949
6 21.120 12644192 1722250 45.207
Vi 25.116 6599945 1460223 23.597
27969609 5013749 100.000



Intensity

COz

8995/

12500 B Hs
10000 /
7500~
5000
il NZ
2500-] co
o Ph
1 T T T AARILEAAN T T T

Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.169 1088859 149523 59.552 S
2 2.755 8323 787 0.455 T
3 8.995 731220 12259 39.992
1828402 162569




dppb Entry 4

Intensity
2500000 =
: THF NMP benzyl alcohol
2000000 = /
1 Undecanal
1500000
i 2-methyl decanal
1000000 Acetic acid \;
1 1-Decene
500000 H
: \% Iso
e L ﬂniﬁﬁl/ L&L_ML
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
8.180 1023571 241284 2.798
9.125 304501 57298 0.832
9.589 385291 104903 1.053
9.853 340621 87991 0.931

19.569 5825135 801132 15.925
21.163 20470176 2289077 55.962
25.111 8229195 1811964 22.497

36578490 5393649 100.000

e R S O S




Intensity

125001 5 :

] H> CO,
10000 / \
7500}
5000}

] N
2500~ l \/co

o J i\
L RERR RS I T IREARR 22 I B2 R RERRAAN L2AZH)

6 7 8 11
Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.213 1758483 192616 70.950 S
2 2292 1425 165 0.057 T
3 2.782 11418 1073 0.461 T
4 9.108 707146 11955 28.532

2478472 205809



dppb Entry 5

Intensity
3000000
1 benzyl alcohol
1 NMP 3
2500000 ea : /
2000000;
1 isooctane iidscanl
1500000 / \
] 7
1000000;
1 4 1-Decene 2-methyl decanal
SOOOOOi : Iso Acetic acid
0 ] L [t ihﬁ T = |l A T T
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.198 1635271 400056 5.676
2 9.149 227786 39174 0.791
3 9.603 507281 140045 1.761
4 9.850 429319 73549 1.490
5 19.620 3774655 267376 13.101
6 21.290 14864151 1215617 51.592
7 24.926 7372707 2459665 25.590
28811170 4595482 100.000



Intensity

12500

1154/

COz

8705/

Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.154 1965475 209490 75.415 S
2 2.169 2497 298 0.096 T
3 2.633 9682 947 0.372 T
4 8.705 628555 11291 24.118

2606209 222026



3.10 Gas chromatograms to Table S10

Entry 1




Entry 2

Intensity
3000000
| Benzyl alcohol
2500000 ﬁg‘
i 1-Decene
2000000 2
1500000~
| isooctane
1000000
500000 H\ Iso
: : = /hj\
(},.....T.“T’,H‘.‘.,.‘lz\w"v.‘li,.(
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 7.091 209340 14305 0.760
2 8.376 20090353 1869829 72.936
3 8.765 136175 16853 0.494
4 9.061 135675 17869 0.493
5 24.873 6973594 2313095 25.317

27545137 4231951 100.000



Entry 3

Intensity
000000

] 1-Decene

3500000-]

9311/

Benzyl alcohol

3000000

2500000

24.885/

2000000
1 1sooctane

1 Undecanal
1500000

1000000 H 2-methyl decanal
] \; Iso
500000 j\c .,
1 o 3 z
0 T T T AJM| T T T T T T T 2\ 'N T f LL*
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.209 2954061 555983 10.297
2 9.311 15688510 3231458 54.687
3 9.613 1235379 260394 4.306
4 9.890 883141 195033 3.078
5 19.566 52722 4627 0.184
6 21.238 340881 31484 1.188
i 24.885 7533351 2515105 26.260

28688045 6794084 100.000



Entry 4

Intensity
40000007 =
i Undecanal 2 | | NMP
3500000 /
3000000
i 1sooctane
2500000
] 2
2000000-]
] I Decene 2-methyl decanal
1500000-]
1000000 z
500000
G : LS L L] l ) T T ¥ L ¥ ¥ | L L‘ L 2
0 20
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.306 11905712 2203368 19.329
2 8.077 225363 39671 0.366
3 9.165 6760912 1426248 10.976
4 9.514 88250 18616 0.143
5 9.779 99588 23325 0.162
6 19.615 9929273 792249 16.120
7 21.280 32586094 3716473 52.904

61595192 8219950 100.000



Entry 5

Intensity
5000000
| NMP g
] \ | benzyl alcohol
4000000 /
1 Undecanal
3000000 q
2000000
: 2-methyl decanal
1000000 Eieesne
] H \\Z
R L
0 10 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.170 42926 9951 0.073
2 9.236 2256186 493327 3.845
3 9.581 46837 12450 0.080
4 9.842 36866 9279 0.063
5 19.651 8221311 708147 14.010
6 21.225 28128456 2797519 47.933
7 25.056 19950079 4474189 33.997

58682661 8504862 100.000



Entry 6

Intensity
3500000 3 e
| NMP enzyl alcoho
. E\ :
3000000 7 =
Undecanal
2500000
2000000
ISOOOOOi 2-methyl decanal
1000000 I-Decene s
1 Iso
i H s
500000+ \\\\\sh =
- Y -
0 bl hl : . fo
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unmit Mark ID# Cmpd Name
1 8.179 68014 17398 0.120
2 9.247 2327490 478066 4.093
3 9.585 172283 53022 0.303
4 9.810 102425 28093 0.180
5 19.669 10627868 916384 18.690
6 21.254 30379513 3008378 53.425
7 25.077 13185840 2940762 23.189
56863433 7442103 100.000



Entry 7

Intensity
6000000
i NMP g  benzyl alcohdl
5000000~ \ /
4000000;
1 Undecanal
3000000;
20000007_ 2-methyl decanal
] Acetic acid -~
1000000 1-Decene g
1 Iso \ ;
O T i L i T iJ .} '; ‘:f:] ¥ X ! ¥ | 'Lh‘ ] 3 L 1 | ¥
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.169 92211 18900 0.125
2 9.234 369803 44462 0.501
3 9.575 171366 46520 0.232
4 9.839 92370 22406 0.125
5 19.639 9844968 747525 13.325
6 21.248 39237074 3146003 53.106
7 25.053 24076111 5411642 32.586

73883903 9437458 100.000



Entry 8

Intensity
3000000; NMP \,55.3 % benzyl alcohol
1 Undecanal /
2500000
2000000;
1500000;
] 1-Decene
. 2-methyl decanal
1000000 3
Iso %
500000 H j
) : |7 lL
0 7 L P ﬁ} . — L L
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.166 87829 22005 0.149
2 9.242 3743884 809802 6.333
3 9.585 621178 164105 1.051
4 9.847 252168 73208 0.427
5 19.650 7107625 556932 12.024
6 21.247 34926275 2891955 59.084
i 25.067 12374410 2903331 20.933
59113369 7421338 100.000



3.11 Gas chromatograms to Table S11

equation (¢) without Ac,O

Intensity

1.193 /

CO2

8895/

Peak# Ret.Time Area Height

Conc. UnitMarkID# Cmpd Name

1 1.193 2732420 243831 83.259 S
2 2.190 1714 203 0.052 T
3 8895 547708 10247 16.689

3281842 254281



equation (¢) with Ac,O

Intensity

125001 /

1285/

CO:

9462/

Peak# Ret.Time Area Height

Conc. UnitMarkID# Cmpd Name

1 1.285 2251267 212847 73.249 S
22399 2246 255 0.073 T
3 2908 22423 2043 0.730 T
4 9462 797492 12635 25.948

3073428 227780



equation (d) Entry 1

Intensity
1 benzyl alcohol
4000000} NMP\
i Undecanal ~ &
3000000 i
2000000

1-Decene

i 2-methyl decanal

N

1000000

=
fu o
RIRT/
T )
Pl
&
19665 ¢

UL

0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
8.187 58556 14597 0.095
9.258 4984710 1089111 8.119
9.593 142096 39829 0.231
9.855 109140 28056 0.178

19.665 9591520 773650 15.622
21.301 32448842 2093487 52.852
25.081 14060773 3285176 22.902

61395637 8223906 100.000

~1 Oy L s L) b =




equation (d) Entry 2

Intensity
3500000i NMP\ benzyl alcohol
] 2
3000000 - &
i Undecanal \
2500000~
2000000~
15000007 2-methyl decanal
1000000
B 1-Decene 3
1 Acetic acid \;
4 ~ Iso
500000+ u = / /}J\
] \; %
c-.....‘.iﬂLE,..lLL-.M&—...K
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.179 78555 20574 0.135
2 9.247 2117457 418047 3.636
3 9.595 514151 132937 0.883
4 9.857 270613 69054 0.465
5 19.646 7784184 663323 13.368
6 21.274 34904314 2963496 59.942
7 25.082 12561161 2892480 21.571

58230435 7159911 100.000



equation (d) Entry 3




equation (d) Entry 4

Intensity
6000000
1 NMP % benzyl alcohdl
5000000~ \ /
4000000—-
1 Undecanal
3000000
ZOOOOOOi 2-methyl decanal
4 Acetic acid -
1000000 1-Decene E
] Iso \ i
H\ /
o : 2. g , i
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.169 92211 18900 0.125
2 9.234 369803 44462 0.501
3 9.575 171366 46520 0.232
4 9.839 92370 22406 0.125
5 19.639 9844968 747525 13.325
6 21.248 39237074 3146003 53.106
7 25.053 24076111 5411642 32.586
73883903 9437458 100.000



equation (e) Entry 1

Intensity
5000000

NMP benzyl alcohol
4000000 /

5.074/

3000000 Undecanal

21,2554

2000000

2-methyl decanal

b 1-Decene
1000000 Acetic acid
& Iso 3
] B i
0 . : A RJAl i —_— . —_— ' ﬂT e L A
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.179 541697 128387 0.874
2 9.136 447373 70684 0.722
3 9.592 1155613 309927 1.865
4 9.854 537417 132537 0.867
5 19.582 5214317 457233 8.413
6 21.255 35865783 2467725 57.869
7 25.074 18215484 4217518 29.390

61977684 7784011 100.000



equation (e) Entry 2

Intensi
2000000ty_ ]
1 i 1. o
1750000 ‘S°0<1]e NMP \ ‘be/nzyl alcohol
1500000~

Undecanal

1250000
1000000 \

21223/

] 2-methyl decanal
750000
E 1-Decene
500000 . l Acetic acid
il H 2 e \
] T Va
250000-] \\A T 'y
. Lew AM | i b 1]
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.183 1420466 345834 6.701
2 9.253 969032 200953 4.571
3 9.597 1031693 287672 4.867
4 9.842 446346 118631 2.105
5 19.580 548675 47199 2.588
6 21.223 11177407 1004477 52.726
7 24.922 5605616 1872087 26.443

21199235 3876853 100.000



equation (f) Entry 1

Intensity
3500000 3
] = NMP
- Undecanal
3000000—_ \ /
2500000
2000000-]
- 1sooctane
1 % 2-methyl decanal
1500000 3
d pod 1-Decene
] i
1000000~ .
500000 H /
] 28
0 Y A _— ST -
0 10 20
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 3.424 9153167 1360159 14.450
2 8.174 234852 43839 0.371
3 9.224 4615346 984215 7.286
4 9.544 923219 185788 1.457
5 9.828 447021 102516 0.706
6 19.536 4223925 375610 6.668
7 21.298 43746943 3688640 69.062
63344473 6740767 100.000



3.12 Gas chromatograms to Table S12

Entry 1
Intensity
5000000 =
?
5000000_— NMP \ £ 1t‘7&100h0]
4000000—_
i 1-Decene
3000000;
] Undecanal
2000000
] 2-methyl decanal
4 " Iso
1000000__ L l Acetic acid \ =
o,/\”ﬁl “‘f“‘w—‘ ;
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.181 1881248 437686 2.967
2 9.318 30351027 5671334 47.860
3 9.585 1173165 386482 1.850
4 9.812 519746 132925 0.820
5 19.607 230063 19325 0.363
6 21.191 6002794 464958 9.466
7 25.064 23257912 5060427 36.675
63415955 12173137 100.000



Intensity

12114

12500

CO,

9112/

11
Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1211 1671589 187668 69.746 S
2 2295 408 53  0.017 T
3 2785 12221 1143 0.510
4 9112 712463 12008 29.727

2396681 200872




Entry 2

Intensity
40000007
3500000 i R
E feligcenc HME \—\ § benzyl alcohol
3000000 \ /
2500000
] Undecanal
2000000 :
1500000? 2-methyl decanal
1000000{ Acetic acid
500000 H\ . i
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.175 222542 53963 0.389
2 9.287 16342569 3499372 28.553
3 9.596 902202 232533 1.576
4 9.855 463503 114867 0.810
5 19.644 3333838 272550 5.825
6 21.226 22058184 1770853 38.539
7 25.084 13913654 3154942 24.309

57236492 9099080 100.000



Intensity

15000} - i e g
/ |
10000
50001 N2
. Co
N s
AL LARLE LAA RRRRE RARABRRAL AR LAAL) RAAES LALAS RAERY AL —

Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1  1.217 1806542 195558 64.666 S
2 27780 16825 1578 0.602 T
3 8.868 970276 14595 34.732
2793643 211731



Entry 3

Intensity
5000000{ 2 benzyl alcghol
i NMP S
4000000 \‘ /
3000000
E HCS g -l s Undecanal
2000000 \
E = : 2-methyl decanal
1000000 \
- {_Iso
i \E: %/ Acetic acidx | 2
O_ Jllifi . _ g L i ‘
[ T
0 10 30
min
Peak# Ret.Time Area  Height Conc. UnitMarkID# Cmpd Name
1 8.212 1264287 272688 3.947
2 9.293  53986921203203 16.856
3 9.623 798297 227607 2.492
4 9872 375006 78473 1.171
5 19.605 765882 66281 2.391
6 21.244 10111178 919519 31.570
7 24930 133149111436689 41.572

32028253 7204460 100.000



Intensity

12500

1.141/

9.004 /

CO2

0 1 2 3 4 5 10 11 12
Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.141 738098 117921 51.784
2 2253 11804 1048 0.828 A%
3 2.740 9068 826 0.636 \%
4 9.004 666357 11574 46.751
e 1425327 131369



Entry 4

Intensity
1 isooctane 2
3500000
] \ NMP benzyl alcohol
3000000 \
2500000
2000000
1500000__ Undecanal
1 1-D §_
1000000 S a
] H \g 2-methyl decanal
500000 \E ik e Acetic acid \],
] h‘%/ N
G i . : . : : . A J . [Ll v . . . ; - - ET " \ : ‘L H - . - -
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.184 978356 242146 3.402
2 9.261 2202964 511536 7.660
3 9.599 878219 245434 3.054
4 9.843 409943 105834 1.425
5 19.583 834173 70701 2.901
6 21.234 11613210 982907 40.381
7 24.923 11842376 3928316 41.178

28759241 6086874 100.000



Intensity

. - B CO, 2
10000 / \
7500~
] i
5000~
2500~
0_

Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.191 1720418 190778 73.763
2 2256 42243 3707 1.811 \Y
3 2743 13137 1180 0.563 \%
4 9.148 556546 10250 23.862

2332344 205915



Entry 5

Intensity
3000000

NMP benzyl alcohol

1500000 \ : /

24.906/

1000000 isooctane

] \ Undecanal

1500000

21.285/

2-methyl decanal

1-Decene

Acetic acid

i

S

S

S

S

o

‘ ]

=

Y o
L

E E;\ Iso 5
1 117 2
07,..,,4\,{ ‘Mﬂl.“.w..m.{s&.", ‘!
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name

ak
1 8.186 1161517 276953 4.046
2 9.255 1092072 201589 3.804
3 9.594 1059747 293433 3.692
4 9.844 486702 114191 1.695
5 19.593 1604330 115802 5.589
6 21.285 16192450 1310982 56.407
7 24.906 7109417 2366572 24.766
28706235 4679522 100.000




Intensity

1
1148 /

CO2

8843/

0 1 2 3 5
Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.148 1483604 179921 70.683 S
2 2193 1073 115  0.051 T
3 2671 3790 368 0.181 T
4 8.843 610498 11022 29.086
2098965 191426




Entry 6

Intensity -
6000000
i NMP 3 benzyl alcohol
5000000 \ 2
4000000 /
1 isooctane
3000000~ \
; Undecanal
2000000
i H  1-Decene 2-methyl decanal %
1000000_: \\\L Iso Acetic acid l’\
1 14 \J\ 3
0 .,.%.‘l:h.‘.‘.‘.‘n LAI
I T I I
0 10 20 30
min
Peak# Ret.Time Area  Height Conc. UnitMarkID# Cmpd Name

~N Nt bW~

8.204 845192 192921 2.634
9.162 169884 38987 0.530
9.616 844912 227846 2.634
9.864 298721 67602 0.931
19.603 1715399 138251 5.347

21.264 139249881200938 43.403
24.930 14283962 1754744 44.522

320830585621289 100.000



Intensity

Peak# Ret.Time Area Height Conc. UnmitMarkID# Cmpd Name
1 1.197 1959943 204044 77.131
2 2247 82621 6783 3.251
3 2737 7228 656 0.284 \Y
4 9.194 491267 9373 19.333
2541059 220856




Entry 7

Intensity
4000000i isooctane NMP\ yl alcohol
3000000
2000000
: Undecanal
: 1-Decene E
1000000 H 2-methyl decanal
7 XJ = Iso : d k
i g v 5; / Acetic aci \Jk S
0 ] . ' ) .ﬂ :;; Ail . ‘ . ; ; . ‘ . \ ﬁT | S W l Lﬂ i . ; -
0 10 20 30
min
Peak# Ret.Time Area Height Conc. Unit Mark ID# Cmpd Name
1 8.184 841229 201214 2.718
2 9.144 279042 39931 0.902
3 9.595 946161 284833 3.058
4 9.838 395332 107556 1.278
5 19.586 1706511 135481 5.515
6 21.258 14352169 1121530 46.380
7 24.922 12424553 4167139 40.150
30944997 6057684 100.000



Intensity

8835/

CO2

,_.
o
=
(=]
=)
L 1 1 | Il
\ 1154/
T
2

Peak# Ret.Time Area Height Conc. UnitMarkID# Cmpd Name
1 1.154 1655753 190685 73.235 S
2 2191 1341 156 0.059 T
3 2.665 4436 431 0.196 T
4 8.835 599353 10906 26.510

2260883 202178



Entry 8




Intensity

10000

1.188/

CO:

8939/

Peak# Ret.Time Area Height

Conc. UnitMarkID# Cmpd Name

1 1.188 2482628 232918 82.378 S
2 2.196 1885 213 0.063 T
3 2670 7522 721 0.250 T
4 8939 521660 9906 17.310

3013695 243758




4 NMR, ESI-MS and Mass Spectra

Figure S2 '"H NMR (CDCls, 400 MHz) spectra of the reaction mixture for CO,
hydrogenation in NMP

Co, + H, Rh(acac)(CO), /PTA HCOOH
NMP, 80 °C
20 bar 5 bar
| |
after 2.0h HCOOH
\\

| |
|
dall 1
| A N fl |
after 1.0h

I JMLL \| |Jﬂ Lu_

after 0.5h

| ull "L JW'UL
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11.5 11.0 10.5 0.0 9.5 9.0 85 80 7.5 7.0 65 60 55 50 45 40 35 3.0 25 20 15 10 05 0.0
0
(ppa)




Figure S3 ESI-MS spectra of the Rh/PTA

28-Aug-202011:14:17
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Figure S4 13C NMR (CDCls, 100 MHz) spectra of the reaction system with 3CO,

(Table S10 (a))
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Figure S5 'H and 3C NMR (CDCls, 400 MHz) spectra of the reaction system (Table

S10 (b))

CHO
nCgHy7 ™ + €O, + H,

+ nCgHyj

Rh(acac)(CO), /PTA

Ac,0 (2 equvi.), NMP
80°C,12h

nC H17/\/CH0

+ CO + HCOOH
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Figure S6 MS spectra of the reaction gas for the isotope-labeling experiments
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Figure S7 'TH NMR (CDCls, 400 MHz) spectra of the reaction system (c, Table S10)
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Figure S8 'H NMR (CDCls, 400 MHz) spectra of HCOOAc
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