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[S.1] Modeling of the Mg powder and reagents

The chemical reaction occurring in the course of synthesis can be
analysed with the stoichiometric equations and the Gibbs free
energies (AG), enthalpies (AH) and the sum of electronic and
nuclear energies (AE) estimated with the quantum mechanical
calculations.

A theoretical model of the Mg powder becomes a challenge from
the quantum mechanical point of view. The metallic Mg powder is
composed of small metallic particles which should have an internal
molecular structure close to the Mg crystals with irregular structure
at the particle surface. In a more advanced modeling one should
consider clusters of the Mg atoms, e.g. Mg, n > 1.

At first approximation, one can represent the Mg powder by a
single Mg atom in the singlet ground state.

The reagents (including solvents) can be represented by the
corresponding chemical molecules.

[S.2] Reaction of Mg powder with CH,Br,

One can suggest the following reaction (SE.1):

Mg + CH,Br, — CH,Br,::Mg (SEl)
AG =-51.6 kcal/mol
AH =-58.0 kcal/mol
AE =-57.4 kcal/mol

From these calculations, one can predict that the reaction of Mg
(powder) with dibromomethane is spontaneous and exothermic. It
is expected that this reaction will require intensive cooling.

The reaction product, i.e. CH;,Br,::Mg magnesium complex can be
viewed as a Br analogue of the Grignard reagent of a general
formula alkyl-Mg—Br.

An interesting molecular structure of the CH,Br,::Mg product was
obtained theoretically. The Mg atom is bound to Br and the
bromomethylene unit, as shown in Figure S1.

Figure S1. The optimized molecular structure of the MgCH,Br,
magnesium complex. Colour codes: dark red: Br; green: Mg; grey:
C; white: H.



[S.3] Reaction of Mg powder with Mg::CH,Br, complex and
TiCl4

The suggested stoichiometric reaction (SE.3) corresponds to the
formation of the Ti/Mg bimetallic catalyst:

Mg + 2 TiCl, + 2 Mg::CH,Br, — 2 [TiCl3::MgCH,Br,]* + MgCl,

AG =-68.9 kcal/mol

AH = -86.2 kcal/mol
AE =—-87.5 kcal/mol

(SE.3)

An interesting feature of the [TiCl3::MgCH,Br,]®* complex is a split
of the MgCH,Br, unit into [MgBr]® and [CH,Br]® radicals. The
[CH,Br]® unit is coordinated to the Ti cation. The Mg atom of
[MgBr]® unit is bound simultaneously to two chlorine atoms of
TiClsz. The optimized molecular geometry of the
titanium/magnesium complex in the form of the [TiCl;::MgCH,Br,]*
radical is presented in Figure S2.

Figure S2. The optimized molecular structure of the TiClsMgCH,Br,
magnesium complex. Color codes: light grey: Ti; dark red: Br; green:
Cl; light green: Mg; dark grey: C; white: H.

[S.4] A model of reactions of the solvent molecules with
the Ti/Mg catalyst
[S.4.A] Inclusion of DBE in the TiCl3::MgBr, bimetallic catalyst

(DBE means the dibutylether)

2 TiClg + Mg + 2 Mg::CH,Br, + 2 DBE —
— 2 [TiCl3::MgCH,Br,::DBE]* + MgCl,

AG =-60.4 kcal/mol
AH =-101.8 kcal/mol
AE =-106.9 kcal/mol

(SE.4)

It is clear that the above reactions should be spontaneous and
exothermic.

A hypothetical [TiCl;:MgCH,Br,::DBE]®* complex may have the
molecular structure presented in the Figure S4:

Figure S3. The optimized geometry of the TiCl;::MgCH,Br,::DBE
complex. Color codes: light gray: Ti; green; Cl; dark red: Br; light
green: Mg; red: O; dark gray: C; white: H. The atoms O-Ti—C, Cl(up)
and Cl(down) , Br-Ti—Cl belong to one plane (approximately). Also,
Ti—CI-CI-Cl belong to another plane (perpendicular to the former
plane). The Mg atom is coordinated by two Cl atoms and one Br
atom. The oxygen atom from DBE occupies one coordination site of
Ti.

The Ti-containing radical is reactive species and likely it should
attack aldehyde/ketone present in the reaction soup.

[S.4.B] Inclusion of DEE to the TiCl3::MgBr, bimetallic catalyst

An interesting though rather hypothetical formation of a Ti/Mg
bimetallic complex with the bidentate ligand 1,2-
dimethoxyethene (DEE), ) as the result of interactions of with
dimethoxyethane reagent (DME), was presented below in the
Figure S4.

Figure S4. The molecular

octahedral
DEETICIsMgBr,LB complex of TiClz::MgBr,::2,5-dimethoxyethene.
Colour codes: light gray: Ti; green; Cl; dark red: Br; light green: Mg;
red: O; dark gray: C; white: H. The atoms O-Ti—Br, Cl(up) and

geometry of the
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Cl(down) belong to one plane (approximately). Also Ti—CI-CI-Cl
belong to another plane (perpendicular to the former plane). The
Mg atom is coordinated to two Cl atoms, and two Br atoms.

TiCl;* + MgBr, + DEE - [DEE::TiCl3::MgBr,] ®

A energy output suggests rather strong ligand binding to the TiCl;
core:

AG = -32.8 kcal/mol
AH = -55.5 kcal/mol
AE = -58.5 kcal/mol

[S.4.C] Inclusion of 2,5-dihydrofuran to the TiCl;::MgCH,Br,
bimetallic catalyst

Below is an analogical model reaction of furan (THF) in place of
DME. A possible stoichrometric reaction including TiCl, (original,
not reduced to TiCl3), MgCH,Br, and furan can read as follows:

2 TiCl; + Mg + 2 THF + 2 MgCH,Br, + 4 benzaldehyde —» 2
[DHF::TiCl3::MgCH,Br,]* + MgCl, + 2 [hydrobenzoin]

(SE.5)
AG = -6.1 kcal/mol
AH = -71.3 kcal/mol
AE = -80.2 kcal/mol

The product ( [2,5-DHF::TiCl3::MgCH,Br,]® ) is presented in the
Figure S5.

structure of the

molecular
DHF::TiCl3::MgCH,Br,]*. Colour codes: light gray: Ti; green; Cl; dark
red: Br; light green: Mg; red: O; dark gray: C; white: H.

Figure S5. The [2,5-

[S.5] A model of 1,2-dichloroethane reaction with
magnesium powder

The addition of 1,2-dichloroethane (CI-CH,—CH,—Cl, DCE) to the
reaction mixture causes production of heat. It is reasonable to
assume that the heat is a result of the reaction of the Mg powder
with DCE. The following stoichiometric reactions were designed
(SE.6):

Mg + CI—CHZ—CHZ—CI — CH,=CH, + MgClz (SEG)
AG =-86.9 kcal/mol
AH =-85.1 kcal/mol
AE =-82.7 kcal/mol

The Mg powder can be better represented with the Mg, cluster
powder (simulated by a single Mg atom or the Mg cluster). The
corresponding reaction with DCE is shown as the R.8 reaction in the
main part:

Mg, + CI—CHZ—CHZ—Cl - CH2=CH23:Mg7::C|2 (SE7)
AG =-74.2 kcal/mol
AH =-94.1 kcal/mol
AE =-84.2 kcal/mol

It is predicted that the Mg powder should react efficiently with DCE
spontaneously and exothermic. It is likely that the AG estimation
for the Reaction R.8 can be even more negative because in the
calculations, the geometry of the Mgy cluster was kept fixed (not
optimized), see Figure S6.

Figure S6. The molecular structure of the CH,=CH,::Mg::Cl,
complex supposed to be the result of the reaction of the Mgy
cluster with the 1,2-dichloroethane. The geometry of the Mg,
cluster was assumed to be fixed. Color codes: light green: Mg; dark
green : Cl, grey: C, white: H.

An interesting feature of the R.7 and R.8 reaction products is the C—
Cl bond split in 1,2-dichloroethane and formation of the [MgCl]®
radicals. Either reaction producs, i.e. ethylene and the [MgCl]®
radicals are higly reactive species that can influence other reactions
occuring in the reaction soup.

[S.6] A model of the reaction of benzaldehyde with Ti/Mg
catalyst

Due to a large size of the molecular complexes, we select here the
[TiCl5]® radical as the active form of the [TiCl3::MgCH,Br,]® catalyst.
A first step of the reaction is the formation of an intermediate
molecular structure composed from one benzaldehyde molecule
and one TiCl; unit as it is shown in the reaction SE.8:



[TiCl3]® + benzaldehyde — [TiCl;]-O—-HC®*—phenyl (SE.8)
AG =-18.5 kcal/mol
AH =-28.4 kcal/mol
AE =-29.3 kcal/mol

The molecular geometry of the reaction’s product is shown in
Figure S7.

Figure S7. The molecular structure of the [TiCl;]-O-HC*—phenyl
complex. Color codes: light gray: Ti; dark green : Cl, grey: C, white:
H.

Next, two [TiClz]-O—-HC®*—phenyl complexes couple together via the
carbon—carbon bond as it is shown in the reaction (SE9):

2 [TiCl3]-O-HC*—phenyl —»
— { [TiCl3]-O—-HC—phenyl-phenyl-CH-O—[TiCls] }

AG =-15.2 kcal/mol
AH =-30.9 kcal/mol
AE =-34.4 kcal/mol

(SE.9)

The product of the SE.9 reaction can be viewed as a precursor of
hydrobenzoin. In the present modeling the TiCl; units are bound to
the oxygen atoms while the carbon—carbon bond links the
neighboring benzaldehyde residues, see Figure S8.

Figure S8. The molecular geometry of the {[TiClz]-O—HC—phenyl—
phenyl-CH-O-[TiCl3]}  titanium—benzaldehyde (pinacol-like)
hydrobenzoin complex. Titanium atoms are shown in light-grey,
oxygen atoms in red.

[S.7] Hydrobenzoin formation promoted by the Ti/Mg
catalyst

A subsequent formation of hydrobenzoin in water can be
represented by the following stoichiometric reaction (SE.10):

[(TiCl3—0O)—phenyl-phenyl-(O-TiCl5)] + Mg + 2CH,Br, +2 DBE
+2H20 i
— hydrobenzoin + 2 [TiCI3*::MgCH,Br,::DBE] + Mg(OH),

AG =-19.6 kcal/mol
AH =-59.8 kcal/mol
AE = —64.8 kcal/mol

(SE.10)

The molecular geometry of hydrobenzoin is given in Figure S9:

Figure S9. The molecular geometry of the hydrobenzoin. Titanium
atoms are shown in light-grey, oxygen atoms in red.

The [TiCl3*::MgCH,Br,::DHF] complex is shown on Figure S5:
A more efficient reaction can occur when the KHCO; aqueous
solution is used:

[(TiCl3—O-CH-)—phenyl—-phenyl—(-HC-O-TiCl3)] + Mg + 2 Mg::CH,Br,
+ 2 DBE + 2 KHCO; —
— hydrobenzoin + 2 [TiCl3*::MgCH,Br,::DBE] + Mg(KCOs),

(SE.11)
AG = —59.3 kcal/mol
AH =-103.8 kcal/mol
AE =-108.5 kcal/mol
An additional energy gain is expected when two

[TiCl3®*::MgCH,Br,::DBE] radicals will form a dimeric complex.

The molecular geometry of K,;Mg(COs), is given in Figure S10:




Figure S10. The molecular geometry of the K;Mg(COs),. Potassium
atoms are shown in violet, oxygen atoms in red, magnessium in
light-green and carbon in dark gray: C.

[S.8] A possible formation of 1-bromomethyl)benzyl alcohol

A possible formation of (1-bromomethyl)benzylalcohol will likely
not occur (SE.13):

4 {[CH,Br] ®::[MgBr] *} +TiCl, + 4 benzaldehyde +2H,0 2 4{oa-
(bromomethyl)benzylalcohol} + TiO, + 4 MgCIBr

AG =—-6.8 kcal/mol
AH =—-44.5 kcal/mol
AE =-56.7 kcal/mol

(SE.13)

Figure S11. The geometry of (1-
bromomethyl)benzyl alcohol. Color codes: Bromine atom is shown

optimized molecular

in dark red, the oxygen atom in red, carbon atoms are in dark grey
and hydrogen atmos are in light grey.

[S.9] A cumulative stoichiometric reaction of
hydrobenzoin formation

Reaction with water :

2 Mg + 2 TiCl4 + 2 benzaldehyde + 2 MgCH,Br, + 2 DBE + 2H,0
—>hydrobenzoin + 2 [TiClsMgCH,Br,DBE] + Mg(OH), + MgCl,

(SE.14)
AG = -87.6 kcal/mol

AH =-157.4 kcal/mol
AE =-166.6 kcal/mol

Reaction with KHCO3:

2 Mg + 2 TiCls + 2 benzaldehyde + 2 MgCH,Br;, + 2 DBE + 2KHCO3
—>hydrobenzoin + 2 [TiCl;MgCH,Br,DBE] + Mg(KCO3), + MgCI2

(SE. 15)

AG =-127.3 kcal/mol
AH =-201.4 kcal/mol
AE =-210.3 kcal/mol

[S.10] The solvent effect on the output of the reaction
(E.5) in the main text

Four solvents were considered, i.e. DBE, THF, 2,5-dihydrofuran,
and DEE.

The output of the reaction (E.5, manuscript) is presented in the
table below, in kcal/mol.

Quantit DBE THF 2,5- DEEY
y dihydrofuran
AG -59.3 -59.9 -59.6 -80.4
AH -103.8 | -102.1 -102.1 -123.0
AE -108.4 | -106.4 -106.4 -127.4

Footnote V) : In the reaction (E.5, manuscript) the MgCH,Br, was
used.

In the reaction with DEE we used the MgBr,.

[S.11] NMR spectra
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[S.12] HRMS spectra

Compound 1a

230110_14_009_1_A 18 (0.205) Cm (17:19-4:6) TOF MS ES+
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Elemental Composition Report

Single Mass Analysis

Tolerance =5.0PPM / DBE: min=-1.5 max =50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 9

Monoisotopic Mass, Even Electron lons

Page 1

38 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used
C:0-30 H:0-25 0:0-8 Na:0-1

230110_14_009_1_A 18 (0.205) Cm (17-19-4:6)
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230117_14_009_1_APCI_N 14 (0.352) Cm (14:15-4:6)
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for I-FIT = 9

Monoisotopic Mass, Odd and Even Electron lons

36 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-30 H:0-25 O:0-8 Na0-1
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Compound 2a

221115_14_017_pA 22 (0.240) Cm (22:25-(3:8+50:53))
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Monoisyotopic Mass, Even Electron lons
28 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-17 H:0-20 0O:0-10 Na 0-1
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0 |....|....|....|....|....|....|....,....|....|....|....|....l....l.h...l....,....l....

252.0

2540

256.0

25810 260.0

R R s e e A LA AR REREETesaapE e )

2640 266.0 268.0 2700 2720 2740 276.0 2780
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Compound 3a

230110_14_019_1_A 20 (0.223) Cm (20:24) TOF MS ES+
1 2571179 3.46e7

00,

Lo el 258.1211
297.1104
121.0655
298.1140
110.0097 o 2271088  [29-1241 7 343.0040
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 R

Elemental Composition Report Page 1
Single Mass Analysis

Tolerance =5.0PPM / DBE: min=-1.5, max =500

Element prediction: Off

Number of isotope peaks used for i-FIT = 9

Monoisotopic Mass, Even Electron lons

39 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-30 H:0-25 0O:0-8 Na: 01

230110_14_019_1_A 20 (0.223) Cm (20:24) TOF MS ES+

5.77e+006
- 2971104
%
208.1140
285,0052 2901026 597 1550 2050855 299 1155 304 60303070028 311.1147.2 130838 3150639

| 1 | | | | T | | |
2850 2875 200.0 2025 2950 2975 300.0 3025 305.0 075 3100 325 3150
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Compound 4a

230110_14_038_NA 17 (0.197) Cm (15:23) TOF MS ES-
10 241.1228 2.59e6
0,
=
242.1259
80.9156
5 || 103.0534 129.0090 167.3107 205.1308  225.1268 ?43'1289 295.2655
T T T T T T T T T T T T T T ISRARARERSS T T ™ m/z
60 80 100 120 140 160 180 220 240 260 280 300
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5 max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =9
Monoisotopic Mass, Even Electron lons
39 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used
C:0-30 H:0-25 O0:0-8 Na:0-1
230110_14_038_NA 17 (0.197) Cm (15:23) TOF MS ES-
2.59e+006
10 241.1228
%
2310014 2323071 2358471 536 3003 239.1419 243.1289 2440906 546 4754 2480228 2510003
2300 = 2320 = 2340 = 2350 = 2380 = 2400 "oa40 | 2460 2480 2800
ass Calc ass mDla PE DBE Ji—FIT Conf (%) Formula
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Compound 5a

221115_14_013_1_pA 20 (0.223) Cm (20:26-37) TOF MS ES+
oo 135.1180 a0
193.1204
219.1751 275.1761
225.1968

153.1283 190.1121 2471770 291.1936
s7os1g 930895 1070858 | | 293.1587
Oty l'.\l\ b et e |‘I\ \'\‘l‘l - |\ Hitrrry Jl\‘l Tt l\‘ \‘I‘l! |‘ it |I||‘ ui ‘Ii(\ HiHet miz

60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 90.0
Element prediction: Off

Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons

34 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used

C:0-17 H:0-20 O:0-10 Na: 0-1

221115_14_D13_1_pA 20 (0.223) Cm (20:26-3:7) TOF MS ES+
1.24e+007

i 193.1204

%

153.1283 194.1242
190.1121 201.1642
i 1641313 1631125 1734332 177067 ) 4 i é |, 2031790 2157972171059
e B L L i At L

150.0 155.0 160.0 165.0 1700 175.0 180.0 185.0 190.0 1950 2000 2050 2100 215.0
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Compound 6a

230110_14_023_NA 19 (0.214) Cm (16:20-(4:7+65:71)) TOF MS ES-
e 249.0727 1.63¢6
125.0394
153.0343 aso 0658 | 2552321
158.9990
123.0238 i 259.0027

749368950288 1 126.0426 ‘ ,18096692212004 263.0268
0 \l T Tt | (i‘ T ettt Y plelerirly JIJ ! IH |Il I |‘ \'( ‘\ ™ miz

60 80 100 120 140 160 180 200 220 240 260 280

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0 PPM / DBE: min=-1.5 max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 9
Monoisotopic Mass, Even Electron lons
116 formula(e) evaluated with 3 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-30 H:D-25 O:0-8 Na 0-1 F:0-2
230110_14_023_NA 19 (0.214) Cm (16:20-(4:7+65:71)) TOF MS ES-
1.63e+006

10 2400727

%

250.0754
12420424 2410636 2450708 21°8199247.0565 9450630 2510815 2510060 2532161 asapner
R e o L L L e LA RANARERASEREEEE LT TR
2430 2440 2450 246.0 2470 2480 249.0 250.0 2510 2520 2530 254.0

Mass al as3 mbDa PEM DBE F-ETT Jorm Conk (%) Formula
249.0727  249.0727 0 5 439.¢ 048 ©5.34 14 H11 02 F2
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Compound 7a

230110_14_026_1_NA 17 (0.197) Cm (16:21-2.7) TOF MS ES-
397.1446 267e5
1004
o\ﬁ,
199.0753
398.1482
249 0723 295.0785
417.0744
121.0283 200.0788 |, 5759
. 296.0824
78.7499 184.5980 ( N ! 371.7321
lewlllwliww"111llx"!ll!1“[|w|||vr'|'i\wxlll‘nt’z
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for I-FIT = 9
Monoisotopic Mass, Even Electron lons
34 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-30 H:0-25 0O:0-8 Na:0-1
230110_14_026_1_NA 17 (0.197) Cm {16:21-2:7) TOF MS ES-
2.67e+005
1 397 1446
%
398.1482
e 225208 WO sonagie || SVX | sc0azar (2O sostsiaosore msran
390.0 3920 394.0 396.0 3980 4000 4020 404.0 406.0
ass Calc ass mDa DEY DBE 3=PLT rm Conf (%) Formula
367.144€  397.144 £ 55 1€.5 441 n/a n/a C26 H21 04
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Compound 8a

230110_5_110_1_A 16 (0.177) Cm (16:21-2:7) TOF MS ES+
149.0241 1.63e6
100+
197.1516
163.0399
=
167.0347
109.1022 137 1332 181.1714
95.0865 235.2416
71.0858
Ll LA Ll
e \I IHaJ UL ‘ ‘|‘| AN TR m"“.l Hllnll '.‘I“H.‘
60 80 100 120 140 160 180 200 220 240 260
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50 PPM / DBE: min =-1.5 max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =9

Monoisotopic Mass, Even Electron lons

36 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-30 H:0-25 0:0-8 Na:0-1

230110_5_110_1_A 16 (0.177) Cm (16:21-2:7) TOF MS ES+
9.40e+005

i 197.1516

%

193.1950
1914794 1931582 104 1429 195.1374 198.1541
o 1190.1663 | oo | 1961400 | 199.1358 2001813 201.1620 202,1208 203.1791 503,
e L A o .

190.0 182.0 184.0 186.0 188.0 200.0 202.0 2040

on
[
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Compound 10a

230110_5_95_A 18 (0.205) Cm (14:22-4:8) TOF MS ES+
100 237.0886 8.32e6

%

197.0963

221.1151 |238.0922

269.0260
91.0547 105.0342 196.1118 283.0419
W I 119.0493 136.0354 \I‘ It lﬂ I 253-?358 |
0 T T T T r Ty . v r T T v by F el Ty
60 80 100 120 140 160 180 200 220 240 260 280
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =9
Monoisotopic Mass, Even Electron lons
30 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-20 H:0-20 O:0-8 Na:D-1
230110_5_95_A 18 (0.205) Cm (14:22-4:8) TOF MS ES+
8.32e+006

- 237.0886

%

238.0922
2350432
ol 20semonseeonazore  TI0AD S0 CIVPT | 2s00ms 0 onse MO ouge
2300 2320 2340 236.0 2380 2400 42.0 2440

Mass Calc ass mDa PP DBE I—FITT Norm Conf (%) Formula
237.0886  237.0891 ~0s5 =201 7.5 1218.2 n/a n/a cl4 H14 OZ Na
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Compound 11a

230110_5_103_NA 38 (0.400) Cm (37:40-4:8) TOF MS ES-
277.1044 1.40e6
1004
137.0401
255.2322
139.0554
313.0813
181.0659 253.2171
80.9160 95.0293 119 g492 227.2009
b | 1010594 | 4991680 |
(o RGARIRaas ReanaRassy Lasa any) . m/z
60 80 100 120 140 160 180 200 220 240 260 280 300
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5 max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =9
Monoisotopic Mass, Even Electron lons
131 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-30 H:0-25 0O:0-8 F:0-6
230110_5_103_NA 38 (0.400) Cm (37:40-4:8) TOF MS ES-
1.40e+006
i 2771044
%
e 2812482
SRl 2731017 2741031 275.0881 2761028 291103 osp237y 2822512830757
4 AP L L, B EE AR il (R SR T EVR D R LV [ BRI 0 2R ol ) 5 0 A G L L i B LU ] ) ELER ) PV L L L o
2710 2720 2730 2740 275.0 276.0 277.0 278.0 279.0 280.0 281.0 2820 2830
ass alc ass mDa PP DBE b gt 3 B
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Compound 12a

230110_5_105_NA 38 (0.400) Cm (38:44-3:8) TOF MS ES-
349.0672 2.32e7
100
175.0372
155.0311
350.0712
112.9848 176.0402 351.0735
. 89.0236 . L [ 208.9984 275.0678 323.2203 | .
80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPFM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =9
Monoisotopic Mass, Even Electron lons
140 formula(e) evaluated with 4 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-30 H:0-25 0O:0-8 F:0-8
230110_5_105_NA 38 (0.400) Cm (38:44-3:8) TOF MS ES-
2.32e+007
1 349.0672
%y
3500712
3310639 3352057 2002409 3457495 3470507 | r 351.0735 3580014 363.0832 2000897 3708637 3745010
B ) KB D0 1, o e A T T il FRSELEP T P, G R, T Lo [ LB P 7 77 PR, (0 T | PP ) T3 L R
3300 3350 3400 2450 3500 3550 3600 365.0 370.0 a750
ass al ass mDa PP DEE I=FIT orm Conf (%) Formula
345.0672  349.0663 c Z.6 5 1865.1 0.000 ©8.95 Clé H1l D2 Fé
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