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Figure S1 Thermal ellipsoid drawing of L-H,Ph1 (hydrogen atoms except H(1), H(1A), H(2A)
and H(4) are omitted for clarity; ellipsoids shown at 50% probability).
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Figure S2 Thermal ellipsoid drawing of L-H,;Ph1 (hydrogen atoms except H(1), H(1A), H(2A)
and H(4) are omitted for clarity; ellipsoids shown at 50% probability).
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Figure S3 Thermal ellipsoid drawing of complex TiPh3 showing one solvent molecule of
toluene (hydrogen atoms are omitted for clarity; thermal ellipsoids are shown at 50%
probability). F(1), F(2) and F(3) are modeled at 0.56 occupancy; F(1A), F(2A) and F(3A) are
modeled at 0.44 occupancy; F(4), F(5) and F(6) are modeled at 0.52 occupancy; F(4A), F(5A)
and F(6A) are modeled at 0.48 occupancy.
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Table S1. Crystal data and structure refinement for L-H,Ph1, TiPh3, TaPhl, TaPh2 and

TaPh3.
Compound L-H,Phl TiPh3 TaPhl TaPh2 TaPh3
CCDC code 1970364 1970810 1970808 1970809 1970811
Formula C28H27NO3S C42H48F6N403STi C34H43N403ST3 C34H40F3N403ST3 C35H39F6N403ST3
Formula weight 457.56 850.8 768.73 822.71 890.71
Temperature, K 293(2) 100(2) 100(2) 100(2) 100(2)
Wavelength, A 0.71073 1.54178 0.71073 0.71073 1.54178
Space group P2, P2,2,2, P2,2,2, P2,2,2, P2,2,2;
a, A 9.1955(3) 8.1293(8) 13.3873(10) 10.0894(10) 8.8756(13)
b, A 15.8730(5) 21.067(2) 15.0633(13) 11.9917(13) 11.4888(11)
¢, A 16.3458(5) 24.630(2) 16.5240(13) 28.308(3) 34.989(5)
a, ° 90 90 90 90 90
B, ° 92.775(3) 90 90 90 90
7,° 90 90 90 90 90
Volume, A3 2383.03(14) 4218.1(7) 3332.2(5) 3424.9(6) 3567.8(8)
z 4 4 4 4 4
Density (caled) 1.275 1.340 1.532 1.596 1.658
Mg/m?
1, mm-! 0.166 2.776 3.400 3.326 6.865
Orange fordata | 1.8710t0 ), 05 04 4570 | 1829 10 363929, | 1.439 to 36.399°. | 2.526 to 74.559°.
collection, °© 24.1390°.
Reflections 72070 52021 72114 73514 41686
measured
Independent
observed reflns. 14398 8503 15757 16612 7123
[>26]
Data /restraints /| ) 1300 /1603 | 8503 /272/580 | 15757 /267 /450 | 16612/66 /449 | 7123 /0/457
parameters
Rint 0.0548 0.0479 0.0400 0.0496 0.0459
Final R indices |R1=0.0562, wR2|R1 =0.0326, wR2|R1 = 0.0180, wR2|R1 = 0.0236, wR2 |R1 = 0.0205, wR2
[>20(D)] =0.0993 =0.0828 =0.0375 =0.0419 =0.0506
R indices (all data)|R' =~ 00947, WR2|R1 =0.0349, wR2|R1 = 0.0201, wR2|R1 =0.0290, wR2|R1 = 0.0205, wR2
=0.1117 =0.0847 —0.0380 =0.0430 =0.0506
GOOdHCSFZOf'ﬁt on 1.016 1.037 0.993 1.016 1.082
Flack parameter -0.01(3) 0.056(3) 0.007(2) 0.012(2) 0.084(4)
Largest diff. peak |~ 30104028 | 0487 and -0.219 | 0.533 and 1202 | 0.928 and -1.624 | 0.494 and -1.376

and hole, ¢ A-3
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Figure S4 Thermal ellipsoid drawing of complex TaPh1 (hydrogen atoms are omitted for
clarity; thermal ellipsoids are shown at 50% probability). C(21)-C(26) are modeled at 0.58
occupancy; C(21A)-C(26A) are modeled at 0.42 occupancy. Selected bond distances (A) and
angles (°): Ta(1)-N(3) 1.9452(18), Ta(1)-N(4) 1.9558(17), Ta(1)-O(1) 1.9649(15), Ta(1)-N(2)
1.9859(17), Ta(1)-N(1) 2.1952(15), N(3)-Ta(1)-N(4)112.57(8), N(3)-Ta(1)-O(1) 130.78(7),
N(4)-Ta(1)-O(1) 116.32(7), N(3)-Ta(1)-N(2) 93.03(8), N(4)-Ta(1)-N(2) 95.72(7), O(1)-Ta(1)-
N(2) 87.69(7), N(3)-Ta(1)-N(1) 91.92(6), N(4)-Ta(1)-N(1) 101.48(6), O(1)-Ta(1)-N(1) 73.47(6),
N(2)-Ta(1)-N(1) 158.68(7).

The geometry around the tantalum center in TaPh1 is best described as a distorted trigonal
bipyramid with R (x) parameter of 9.39 for trigonal bipyramidal and 18.71 for square
pyramidal.! The t parameter is 0.47.2 The TBP axis is between the ligand nitrogen N(1) and the
NMe, nitrogen N(2) (Figure 3). One of the phenyl groups was disordered over two positions.
Comparing to ligand structure in (Figure 1), the O-C-C-N dihedral angle reorients upon
coordination to rotate the CPh, group by approximately 120° bringing the oxygen into a five-
membered ring along with Ta(1), N(1), C(2), and C(1). The ArSO, substituent on the
sulfonamide also rotates away to prevent steric interactions between the tolyl group and the
Ta(NMe,); portion of the molecule.
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Figure S5 Thermal ellipsoid drawing of complex TaPh2 (hydrogen atoms are omitted for
clarity; thermal ellipsoids are shown at 50% probability). F(1), F(2) and F(3) are modeled at 0.54
occupancy; F(1B), F(2B) and F(3B) are modeled at 0.46 occupancy. Selected bond distances (A)
and angles (°): Ta(1)-N(3) 1.948(2), Ta(1)-N(4) 1.960(2), Ta(1)-O(1) 1.9705(17), Ta(1)-N(2)
1.993(2), Ta(1)-N(1) 2.1720(19), N(3)-Ta(1)-N(4) 106.34(10), N(3)-Ta(1)-O(1) 137.55(8), N(4)-
Ta(1)-O(1) 116.03(8), N(3)-Ta(1)-N(2) 93.35(10), N(4)-Ta(1)-N(2) 96.56(9), O(1)-Ta(1)-N(2)
84.67(8), N(3)-Ta(1)-N(1) 95.53(9), N(4)-Ta(1)-N(1) 102.11(9), O(1)-Ta(1)-N(1) 73.85(7),
N(2)-Ta(1)-N(1) 156.12(8).

The geometry around the tantalum center in TaPh2 is best described as a distorted trigonal
bipyramid with R (x) parameter of 11.35 for trigonal bipyramidal and 17.21 for square
pyramidal.! The t parameter is 0.31.2 The TBP axis is between the ligand nitrogen N(1) and the
NMe; nitrogen N(2). The CF; group was disordered over two positions.
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Derivation of DOSY equations

Solutions of all eight Ti and Ta complexes were prepared in C¢Dg and their diffusion
constants were determined as an average value calculated from fits to the signal intensity for
two regions of the spectra: an aryl signal and an NMe, signal. Intensity was found to decay as a
function of delay time according to the Stejskal-Tanner equation (eq. 1),3* where g is the
gyromagnetic ratio, g is gradient strength, d and A are delays and D is the diffusion constant.
The resulting diffusion constants are reported units of m2 sec? using the Bruker TopSpin 3.0
software package.

- 09020~
=1l,e Eq 1.

Hydrodynamic radii (r,) were calculated from the diffusion constants using the Stokes-
Einstein equation (equation 2), where kg is Boltzmann’s constant, and h is the solvent viscosity.
These r, values are reported in Table 2. This derivation assumes spherical particles that are
larger than the solvent molecules. Systematic errors in the calculated radii can be reasonably
assumed to be similar for this set of 8 complexes given their similar solid-state structures and
chemical constitution.

. kT
"7 6mnD Eq 2.
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IR (diamond ATR) of L-H,Ph1
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1H NMR (400 MHz, CDCl5) of L-H,Ph2

11087-1 9 1 "C\Topspin Archive\AR)"

1

ImNANOOONNDNNNOONNON on oN

IFNYOONONMOANOOOMO -0 OY

JONDOONNOODMTONNONO NO 0w

INNNrrrrrreer0000000 rr 00

‘NNNNNNNNNNNNNNNOO00O nn ¢
L i\ 1 VAR

L L

I ,.
wU¥ JU A A

=~ N |

-0.0002

NI - 0 g 0] N N

¢r o 0 o | |N 0

AN N0 - 0 |~ N

go o 0 o 0 |o N

(N o Al 0
[ T ‘ T [ ‘ T ‘ [ T T T [ T [ T
§ b 4 2 0 [ppm]

Page S10



13C NMR (100 MHz, CDCl3) of L-H,Ph2
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1F NMR (376 MHz, CDCl3) of L-H,Ph2
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Chiral contact shift 'H NMR experiment (400 MHz, CDCls) for b- and L-H,Ph2
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IR (diamond ATR) of L-H,Ph2
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1H NMR (400 MHz, CDCl5) of L-H,Ph3
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13C NMR (100 MHz, CDCl3) of L-H,Ph3
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1F NMR (376 MHz, CDCl3) of L-H,Ph3
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IR (diamond ATR) of L-H,Ph3
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'H NMR (400 MHz, CDCl3) of L-H,Ph4
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13C NMR (100 MHz, CDCl3) of L-H,Ph4
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IR (diamond ATR) of L-H,Ph4
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1H NMR (400 MHz, C¢Ds) of TiPh:
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13C NMR (100 MHz, C¢Dg) of TiP!
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1H NMR (400 MHz, C¢Ds) of TiPh2 {Ti(Ph2)(NMe,),}
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19F NMR (376 MHz, C4D¢) of TiPh2 {Ti(Ph2)(NMe,),}
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Crude 'H NMR (400 MHz, C4Dg) of TiPh3 {Ti(Ph3)(NMe,),(HNMe,)}
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13C NMR (100 MHz, C5D5) of TiPh3’C7H8 {Tl(Ph?))(NMez)z(HNMez)C7Hg}
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19F NMR (376 MHz, C6D5) OfTiPhs’C7H8 {Tl(Ph3)(NMez)2(HNMEZ)C7Hg}
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1H NMR (400 MHz, C¢Dg) of TaPh1 {Ta(Ph1)(NMe,)s}
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i101 4 1 "C\Topspin Archivel AR
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1H NMR (400 MHz, C¢Dg) of TaPh2 {Ta(Ph2)(NMe,)s}
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13C NMR (100 MHz, C¢D¢) of TaPh2 {Ta(Ph2)(NMe,)s}

FSiiil03-1 5 1 fUsers/johnson/Documents/research/research/NMRdata
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1SF NMR (376 MHz, C4D¢) of TaPh3 {Ta(Ph3)(NMe,)s}
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1H NMR (400 MHz, C¢Dg) of TaPh3 {Ta(Ph3)(NMe,)s}
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13C NMR (100 MHz, C¢D¢) of TaPh3 {Ta(Ph3)(NMe,)s}
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1SF NMR (376 MHz, C4D¢) of TaPh3 {Ta(Ph3)(NMe,)s}
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1H NMR (400 MHz, C¢Dg) of TaPh4 {Ta(Ph4)(NMe,)s}
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DOSY NMR (400 MHz, C¢Ds) of TiPh1 {Ti(Ph1)(NMe,),(HNMe,)}

esj - 28- Ti Ph1DOSY # 1 "C\HMC Chenmistry\ARJ" I ‘ ’

I |
_/‘\;‘w“‘ ) ,:“}\ J M

F1 [log(m2/s)]

-94

8 6 4 2

TiPh1 DOSY fit plot
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IJNusd'on :

Variabl e G adi ent

1=1 [ 0] exp( - D SGR( 2* Pl * ganma* G *LD) * ( BD- LDV 3) * 1ed)

Region 1
Diff.Con. =

rom 8. 155 to 7.959 ppm
096E- 10n2/ S

[ *1e6]
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DOSY NMR (400 MHz, C¢Dg) of TiPh2 {Ti(Ph2)(NMe,),(HNMe,)}

HPorter_19_Jun_19 13 1 "C: \HMC Chenistry\ARJ"

I

m
LA «

’ dosy day 3 (Ib nbk pg 34)

TiPh2 DOSY fit plot
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Diffusion : Variable Gradient
1211 0] “exp(- D* SGR(2* PI * gamma® Gi *LD) * (BD- LD 3) * 1ed)
Peak 1 ab\ 8.026 ppm

Diff. Con. =4 902E-10m2/ S

[ *1e6]

20

T
10
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DOSY NMR (400 MHz, C¢Ds) of TiPh3 {Ti(Ph3)(NMe,),(HNMe,)}
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Diffusion : Variable Gradient
11 (0] “exp( - D" SGR(2° P1 * gamma* G *LD)* (BO- LD/ 3)* Ted)
Peak 1 ah\ 8.591 ppm

Diff.Con. =5, 127E-10m2/ S

[*1e6]

re
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DOSY NMR (400 MHz, C¢Ds) of TiPh4 {Ti(Ph4)(NMe,),}

ﬁ»‘L‘AL/’M\.LM w‘\ “ I

8 6 4 2 F2 [ppm]

TiPh4 DOSY fit plot
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Diffusion

Vari abl e Gradi ent

11 [0] exp(-D* SCR(2* PI * gamma* G *LD)* (BD- LD/ 3) * Ted)

Region 1f
Diff.Con. =

m 7.929 to 7.804 ppi
3E-10m2/' S

m

20
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DOSY NMR (400 MHz, C¢Dg) of TaPh1 {Ta(Ph1)(NMe,)s}

FSiii101_DOSY 4 \ "C:\HMC Cheni st ry\ ARJ"

TaPhl DOSY fit plot

Page S52

I
2

F2 [ppm]



Diffusion : Variable Gradient
121 [0] “exp( - D" SGR(2" PI *gamme” G *LD) " ( BD- LY 3) " ed)
Peak 1 at 8,037 ppm

D11 Con. =5. 448E- 102/ S

[*1e6]

10 20 30 40 [Glem]
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DOSY NMR (400 MHz, C¢D¢) of TaPh2 {Ta(Ph2)(NMe,)s}

HPorter_12_Jun_19 14 { "C:\HVC Cheni stry\ ARJ"

L
I I “U |
TaPH2 DOSY (pg 23 | ab nbk)

il ) S

TaPh2 DOSY fit plot
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Diffusion : Variable Gradient
121 [0] “exp( - 0" SCR(2" Pl *ganme” G * LD} * (BD- LD/ 3)* Ted) r
21 ppm

[*1e6]

D ff. Con. 6. 193E- 102/ S L
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esj - 24-TaPh3DOSY 4 1
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DOSY NMR (400 MHz, C¢D¢) of TaPh3 {Ta(Ph3)(NMe,)s}
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DOSY NMR (400 MHz, C¢Dg) of TaPh4 {Ta(Ph4)(NMe,)s}

HPorter_13_Jun_19 13 1 "C \HMC Chenmistry\ARJ"

|
;»«“'J\/’L"‘L&v

W

dosy day 2 (I b nbk pg 28)

7 6 5
TaPh4 DOSY fit plot

0 —|
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Diffusion : Variable Gadient
1=1[0] *exp( - D* SGR(2* Pl * gamma* G *LD) * (BD-LDI 3) * ed)

Peak 1 at, 7.492 ppm
Diff. Con. 5. 23E- 10n2/ S

5

[ *1e6]

T
10
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GC traces for the hydroamination of 6-methyl-hepta-4,5-dienylamine 1b at 135 °C with in situ

catalysts (5 mol% catalyst). Retention times are + 0.3 min from run to run.
NH, H
N
1b 3b

41.5, 42.1 min

Representative GC traces

are shown; each ee is an average of 2 injections for each of 2 runs.

TiPhl

ot [21 TIC: Ph Sulfonamide 1.0data.ms

Wbundance

300000

2500004

2000004

150000

1000004

50000

42074

41.419

s 41100

" a0 42100 " a2k 430 e

Wil [31 TIC: Ph Sulfonamide 1.0 datasim.ms

Whundanice
16004
1400

1200

1000

i

Y D:\MassHunter\GCMS\1\ data‘\lohnson Lab\Ph Sulfonamide 1.D\rteres.bet

Area Percent Report

Data Path : D:\MassHunter\GCHS\1\datal\Johnson Laby
Data File : Ph Sulfonamide 1.D
Acqg On : 12 Jul 2818 @9:37
Operator : arj
Sample
Misc B
ALS Wial : 1 Sample Hultiplier: 1
Integration Parameters: events.e
Integrator: ChemStation
Method : D:\HMassHunter:GCHS\1idatavJohnson Lab\d-DtBu-Ti-1_1test5@8.D\chiraldexbDM_58split.H
Title
Signal : TIC: Ph Sulfonamide 1.D\data.ms
peak R.T. first max last PK peak cCorr. corr. % of
# min scan scan scan TY height area % max. total
1 1.419 L4848 48556 4938 H 285798 27718937 61.97% 38.259%
2 42.874 4930 4943 5825 M2 321987 44731316 180.808% 61.741%
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TiPh2

o33 [2] TIC: d-Ph2-Ti-2_1-1130.D\data.ms
Wibundance 42795
2.5e+07
2e+07 41563
1.5e+07
1e+07
5000000
——r— T T Tl P —— i T
Time--» 41.20 41.40 41.60 41.80 42.00 4220 4240 4280 4280 43
Wi [3] TIC: d-Ph2-Ti-2_1-1130.D\datasim.ms
Wbundanc
1000000
800000
Iy D0:\MassHunter\ GCMS\1\ data\Johnson Labh\d-Ph2-Ti-2_1-1130.00 rteres.bet
| nrea Percent Report
Data Path : D:\MassHunter\GCHS“1\data\Johnson Lab‘
Data File : d-Ph2-Ti-2_1-1138.D
Acq On : 38 Hov 2818 B9:46
Operator : fs
Sample = di-Ph2-Ti
Misc :
ALS vial : 1 Sample Multiplier: 1
Integration Parameters: events.e
Integrator: ChemStation
Hethod : D:\MassHunter\GCHSy1\datavJohnson Lab\d-DtBu-Ti-1_1test58.D\chiraldexbDM 5B8split.H
Title
Signal : TIG: d-Ph2-Ti-2_1-1138.D\data.ms
peak R.T. first max last PK peak COrr. cCorr. % of
# min scan scan scan TY height area % max. total
1 41.531 L4BL3 LB71 4043 H 18961659 2555789535 60.63% 37.745%

2 42

2195 4944 4959 5835

M2 38912987 4215494111 188.06% 62.255%

Sum of corrected areas: 6771283646
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TiPh3, (5% loading)

i [21 TIC: d-Ph3-Ti-1_2-400_1213.D\data.ms

Bbundance]
42,205
5000000

4000000

3000000

41.578

2000000

1000000

Time-> 41,00 4120 4140 4160 4180 200 4220 4240 4250

Wi [31TIC: d-Ph3-Ti-1_2-400_1213.D\datasim.ms

Whundance]

200000

150000

Y D:\MassHunter\ GCMS\1\data\Johnson Lab\d-Ph3-Ti-1_2-400_1213.D\rteres.txt

| area Percent Report

Data Path : D:\MassHunteriGCHS“\1\datalJohnson Lab
Data File : d-Ph3-Ti-1_2-4088_1213.D

Acq On : 13 Dec 2618 11:53

Operator : fs

Sanmple : di-Ph3-Ti

Misc H

ALS Vial : 1 Sample Multiplier: 1

Integration Parameters: events.e
Integrator: ChemStation

Method : D:\MassHunter\GCHS\1\data\Johnson Lab\d-DtBu-Ti-1_1test58.D\chiraldexbDM 58split.H
Title 5
Signal : TIC: d-Ph3-Ti-1_2-480_1213.D\data.ns
peak R.T. first max last PK  peak corr. corr. % of
# min scan scan scan TY height area % max.  total

1 41.578 4854 4B77 4944 M6 26857874 285417725  41.45% 29.382%
2 42.285 4944 4061 5835 M4 5125755 688622622 1688.068% 70.698%

Sum of corrected areas: 974840347
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TiPh3, (10% loading)

3 21 TIC: d-Ti-Ph3-10%-1_2-0313 Ddata.ms
Whundance b
Be+07]
41,443
42407
36407
96407
1e407]
T e "l C gk ‘a0 a2 wbn T T Tada e wrkn
Wi [31 TIC: d-Ti-Ph3-10%-1_2-0313.00 datasim.ms
Abundance
2000000
1500000 {/;”\ka

Y D:\MassHuntenGCMS\14data\Johnson Lab\d-Ti-Ph3-10%-1_2-0313.D'\rteres.bt

Data Path :
Data File :
Acg On E
Operator =
Sample H
Misc .
ALS vial =

Integration
Integrator:

2 42856 4930 4941 5@12

firea Percent Report

D :\HassHunter\GCHMSY1\datavJohnson Laby
d-Ti-Ph3-18%-1_2-8313.D

14 Har 2819 82:24

fs

d-Ti-Ph3-18%-1_2

5  Sample Hultiplier: 1
Parameters: events.e
ChemStation

Method : D:\HassHunter\GCHS\1\data\Johnson Lab\d-DtBu-Ti-1_1test58.D\chiraldexbDH_58split.H
Title =
Signal : TIGC: d-Ti-Ph3-168%-1_2-8313.D\data.ms
peak R.T. first max last PK peak COKr. COKrr. % of
# min scan scan scan TY height area % max. total
1 41.443 4847 4BLO 4020 M 42571981 6694813677 65.64% 329.628%

M3 62358679 181993168998 1008.068% 68.372%
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TiPh4

i [2] TIC: HS206828.0\data.ms

Pbundance
2500000-
2000000-
1500000
42210
1000000-
41,549
500000
Tie-s 4000 020 4040 050 050 o 0 440 ko 0 ) 4zt 260 w0 4300 a0 4340
34 [31 TIC: HS206828.0\datasim.ms
Pbundance
40000
35000
30000
| zso00q
Bo Lal
Area Percent Report =
Data Path : D:\MassHunter\GCMS\1\data\Johnson Lab\
Data File : HS20682B.D
fcq On 17 Apr 20119 17:15
Operator : HS
Sample i P2PM3S 2
Hisc
ALS vial : 2 Sample Multiplier: 1
Integration Parameters: events.e 1
Integrator: ChemStation
Hethod : D:\MassHunter\GCHS\1\methods\EG\DCE-TEST-3-Long-Clean-3-250C-Bakeout .M
Title H
Signal : TIC: HS20682B.D\data.ms
peak R.T. first max last PK peak corr. corr. % of
. min scan scan scan TY height area % max. total
1 W1.549 K847 WBT73 4938 Hh 631749 100115819 56.34% 36.038%
2 H2.210 4939 HO62 5052 M3 1092822 177693829 100.00% 63.962%
Sum OF corrected areas: 277809648 o
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TaPhl

ot [2] TIC: d-Ph1-Ta-2_4-0314.0data.ms
Wbundance] 41499

Se+074

4e+074

Ll 41.448

Ze+074

1e+07

Times 4120 4140 " 42 "4z " 420 " 420

ol [31 TIC: d-Ph1-Ta-2_4-0314.0\datasim.ms

Wbundance

20000004

15000004

Y D:\MassHunter\GCMS\1\data\Johnson Lab\d-Phl-Ta-2_4-0314.0\rteres.bdt
| Aarea Percent Report

Data Path : D:\MassHunter\GCHMS\1\datal\Johnson Lab
Data File : d-Ph1-Ta-2_4-8314.D

Acg On : 14 Har 2619 19:5%

Operator : fs

Sample : d-Ph1-Ta-2_4

Misc H

ALS vial : 2  Sample Multiplier: 1

Integration Parameters: events.e
Integrator: ChemStation

Hethod : D:\MassHunter\GCHS\1\data\Johnson Lab\d-DtBu-Ti-1_1test58.D\chiraldexbDM_58split.H
Title :
Signal : TIG: d-Ph1-Ta-2_4-8314.D\data.ms
peak R.T. first max last PK peak COFF. corr. % of
# min scan scan scan TY height area % max. total

1 41.448 A4B4E 4860 4923 M2 27152433 4332552889 45.39% 31.220%
2 41.989 4923 4932 4998 M2 57709509 9545005380 108.08% 68.780%
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TaPh2

Wi [2] TIC: d-Ph2-Ta-2_1-0312.D\data.ms

Wbundance b
3e+07
2.5e+07
2e+07
1.5e+07 41.668
1e+07

5000000

Times 4120 4140 410 “410 " 42on 420 2o " 420 " 4280

ol [B1 TIC: d-Ph2-Ta-2_1-0312.0Ndatasim.ms

A bundance
1400000

1200000

1000000

annnnn

Y D:\MassHunter\GCMS\1\data\Johnson Labh\d-Ph2-Ta-2_1-0312.0Nrteres.bet

| Aarea Percent Report

Data Path : D:\MassHunter\GCHS\1\data\Johnson Lab\
Data File : d-Ph2-Ta-2_1-8312.D

Acg On : 13 HMar 2019 18:23

Operator : fs

Sample : d-Ta-Ph2{2-1)

Misc 2

ALS Vvial : 8  Sample Multiplier: 1

Integration Parameters: events.e
Integrator: ChemStation

Hethod : D:\MassHunter\GCHMS\1\data\Johnson Lab\d-DtBu-Ti-1_1test58.D\chiraldexbDM_585plit.H
Title =
Signal : TIC: d-Ph2-Ta-2_1-8312.D\data.ms
peak R.T. first max last PK peak COFF. Corr. % of
# min scan scan scan TY height area % max. total

1 W1.668 4879 4889 4954 M3 14821431 2842792639 51.11% 33.825%
2 42.214% 4955 4962 5838 M2 35648343 5561592689 100.80% 66.175%

Sum of corrected areas: 8484385248
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TaPh3

A [21 TIC: d-Ph3-Ta-1_1-400_1212.D\data.ms

& bundance

Ze+07

1.5e+074

Te+074

50000004

41.481

42128

Tirne--> 41 .IZD

41 .I-’lD

41 .IBD 41 .IBD

42.IDD 42.I2D 42.I4D 42.‘80 42.‘80 43.|[

wiia [31 TIC: d-Ph3-Ta-1_1-400_1212.Dh datasim.ms

@ bundanc

200000

500000

[ D:\MassHunter\GCMS\1\data\Johnson Lab\d-Ph3-Ta-1_1-400_1212.0\rteres. et

Data Path :

Data File :

Acqg On : 12 Dec 2818
Operator : fs

Sample : d-Ph3-Ta
Hisc :

ALS Vial : 2

15:52

Sample Hultiplier: 1

Integration Parameters: events.e
Integrator: ChemStation

Area Percent Report

D:\HMassHunter\GCHMS\1\datavJohnson Laby,
d-Ph3-Ta-1_1-488 1212.D

Hethod : D:\HassHunter\GCMS\1\data\Johnson Lab\d-DtBu-Ti-1_1test58.D\chiraldexbDM_58split.H
Title :
Signal : TIC: d-Ph3-Ta-1_1-488_1212.D\data.ms
peak R.T. first max last PK peak cCorr. corr. % of

t min scan scan scan TY height area % max. total
1 41.481 4848 L4BGH 4935 M5 108841750 1302024696 46.59% 31.782%
2 42,128 4935 L4951 SE19 M2 21812239 2794658458 100.80% 68.218%

Sum of corrected areas: 4896675154
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TaPh4

0 [2) TIC: ESTaPh4DMa.D\data.ms

[Bbindance) [

45607

EL

Fee7-

25007 185

ffine-> 400 o ko o o % ako o

)

)

a0 a4 a3ko )

Y Di\Mass MS\I\data\ohnson L

Area Percent Report

Data Path : D:\HassHunter\GCHS\1\data\Johnson Laby
bata File : ESTaPhuDMa.D

Acq On 31 Jan 2020 14:96

Operator

Sanple TaPhubHesj-30a

Misc
ALS Vial : 1  Sample Hultiplier: 1

Integration Parameters: events.e
Integrator: ChemStation

Method  : D:\MassHunter\GEMS\1\data\Johnson Lab\ULSIO36.D\chiraldexbDH_h0Bsplit_new.M
Title :
Sigﬂll : TIE: ESTaPhaDMa_D\data.
peak R.T. First nax last PK peak corr.  corr. % of
& min  scan scan scan TV height area % max. total

1 41.185 KBO7 WB2L 4893 M 25326946 2808111767 42 _98% 30.059%
2 41.836 4894 4912 5633 M3 W9SH4113 6533739132 100.00% 69.9W1%

Sum of corrected areas: 9341850838
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Hydroamination of hepta-4,5-dienylamine at 110 °C with in sifu catalysts (5 mol% catalyst) to
give tetrahydropyridine 2a, Z- or E-a-vinylpyrrolidines Z- and E-3a. Retention times are + 0.3

min from run to run.

Representative GC traces are shown; each ee is an average of 2 injections for each of 2 runs.

1a

E-3a

34.5, 35.7 min

Z-3a
36.9, 37.9 min

TiPhl

Wi [21 TIC: m-Ph1-Ti-2 1-0313.D\data.ms

iBhundance

Time->

4000000

3000000

2000000

1000000

34583

35738

36,905

37.983

34 g[l

ZE‘EI[I i) %EI

3. IEIEI

ES‘ED

7 IEIEI

a7 EEI

38 IEI[I

3E‘5D

i) IEI[I

Wi BITIC

: m-Ph1-Ti-2_1-0313.D\datasim.ms

ihundance]

30000

25000

20000

[T D:\MassHunteA\ GCMS\1\ data\Johnson Lab\m-Phl-Ti-2_1-0313.D\rteres.txt

: fs
: m-Phi-Ti-2_1

Area Percent Report

: D:\HassHunter\GCHS\1\data\Johnson Lab\
: m-Ph1-Ti-2_1-0313.D
: 13 Har 2819 22:52

Sample Multiplier: 1

Parameters: events.e
ChemStation

: TIG: m-Ph1-Ti-2_1-8313.D\data.ms

Data Path

Data File

Acq On

Operator

Sample

Misc :

ALS Vial : 4
Integration
Integrator:
Hethod

Title

Signal

peak R.T. first
# min  scan
1 34.583 3929
2 35.738 LO82
3 36.905 4242
4 37.983 4386

max

last
scan

4082
4232
4385
4532

PK peak corr. corr.
T¢Y height area % max.

% of
total

HS 662570 153442943 26.86%
M3 971880 215271671 37.68%
M2 3897344 571347799 100_06%
M2 2831947 532091604 93.13%

10.423%
14.623%
38._810%
36.144%

: D:\MassHunter\GCHS\1\data\Johnson Lab\d-DtBu-Ti-1_1test58.D\chiraldexbDM 5Bsplit.H
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TiPh2

i 121 TIC: m-Ph2-Ti-2_1-1130.D\data.ms
bundance
%780
156407
1e+07- 37.844
5000000 s
34300
50 300 50 ) 50 370 %0 B =k
-1130.D\datasim.ms

Hethod
Title

Signal

peak R.T.
#  min

1 34.300
2 35.487
3 36.760
4 37.8u4

5000-
4000-
(5] Lob\m-Ph2-Ti-2.1-1
Area Percent Report

Data Path : D:\MassHunter\GCHS\1\data\Johnson Lab\
Data File : m—Ph2-Ti-2_1-1130.D
Acq On 1 30 Nov 2018 14:28
Operator : fs
Sanple 1 m-Ph2-Ti
Misc B
ALS Vial : 3 Sample Hultiplier: 1

Integration Parameters: events.e
Integrator: ChemStation

: TIC: m-Ph2-Ti-2_1-1138.D\data.ms

First max last PK  peak corr.
scan scan scan TY height area % max. total
3884 3904 3953 M7 1283650 168166922 8.04%  4_443%
4041 4863 4112 M3 3694194 408608631 19.53% 10.795%
4212 4233 4332 M3 1876628k 2091860136 1060.00% 55.265%

4359 4378 4479 M3 9636890 1116492720 53.37% 29.497%

D:\HassHunter\GEMS\1\data\Johnson Lab\d-DtBu-Ti-1_1test58.D\chiraldexbDH 50split.H

Page S70



TiPh3

i [21 TIC: m-Ph3-Ti-2_2-0312.D\data.ms

iBbundance]
36877

6000000

5000000

4000000

3000000

38.083

2000000 S

1000000

34633

Tines 3450 3500 550 3500 3650 3700 3750 38700 % 33700
Wi B3] TIC: m-Ph3-Ti-2_2-0312.D\datasim.ms
iBbundance]

14000

12000

10000
[ D:\MassHunter\GCMS\1\data\Johnson Lab\m-Ph3-Ti-2_2-0312.D\rteres.txt
| Area Percent Report

Data Path : D:\MassHunter\GCHS\1\data‘\Johnson Lab\

Data File : m-Ph3-Ti-2_2-8312.D

fAcq On : 13 Mar 2619 ©2:18

Operator @ fs

Sample : m-Ti-Ph3(2-2)

Misc o

ALS Vial : 4 Sample Multiplier: 1

Integration Parameters: events.e

Integrator: ChemStation

Method : D:yMassHunteriGGMSy1idatavJohnson Labhd-DtBu-Ti-1_1test568.D\chiraldexbDM 58split.nH

Title H

Signal : TIG: m-Ph3-Ti-2_2-8312.D\data.ms

peak R.T. first max last PK peak COorr. corv. % of

min  scan scan scan TY height area % max. total

1 34.699 3943 3958 L4O76 M7 421937 122760228 10.68% 5.831%

2 35.683 L4077 4089 L4215 M4 1902082 395901699 34.47% 18.809%

3 36.877 4238 4249 4398 M2 6691600 1148943845 100.00% 54.573%

4 38.0883 4481 4418 4560 M3 2612890 437628475 38.680% 20.787%
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TiPh4 (with and without impurity peak integration)

SFTiPhMMa.D\data.ms (=elEI=]
i1

4500000

7558

4000000

3500000

3000000

2500000-

2000000

1500000-

B2

1000000 WO

500000

Tine-> 30 u'%0 00 E) %00 %50 a0 X 00 ) L 150 0

o]
Area Percent Report -

Data Path : D:\MassHunter\GCMS\1\data\Johnson Lab\
Data File : ESFTiPhhHia.D
Acq On @ 01 Feb 2020 4312
Operator : ES
sample FTiPhuiMa
al.s v 17 sanple Wultiplier: 1
Integration Parameters: events.e
Integrator: ChemStation
Method  : D: GENHS\ 1\ datat o Lab\ULS1036.D\chiraldexbbH_400spLit_new.M
Title :
Signal : TIE: ESFTiPhuMHa D\data.ns
peak R.1. First max last P peak corr.  core. % of

min  scan scan scan T¥ height  area % max. total
1 3016 36u6 9806 3931 N3 798836 8BGIIBIB 1h.36%  6.701%
2 95.214 4005 4027 HO99 My 1235964 14003378u 22.69% 10.650%
3 36.511 4176 4208 4207 M2 5345883 617155642 100.00% k6.937%
4 97.559 4320 4340 MGG M3 WIN7628 KGOGIGTTS 76.00% 35.672%

f 8
i (2] TIC: ESFTiPhMMb, D\data.ms = |[@][=]
Pbundance

5000000

4500000

w757

4000000

3500000

3000000

2500000

2000000

1500000

B2

1000000 e

500000
Time-> 350 400 450 500 3550 ho 2% 200
[ MS\I\data\Johnson L

Area Percent Report x

Data Path : D:\MassHunter\GEMS\1\data\Johnson Lab\
Data File : ESFTiPhaib.

Acq On : B1 Feb 2020 05:23
Operator : ES
Sample  : FTiPhuHHD

Hisc
ALS Uial : 7 Sample Multiplier: 1

Integration Paraneters: euents.e
Integrator: ChenStation

Hethod @ D: \GEHS\1\data\Joh Lab\ULS1636_D\chiraldexbDH_4d@split_new.H
Title :
signal = TIC: ESFTiPhuMib.D\data
peakc BT, First max last PR peak core.  corr. % of
min  scan scan scan TV height area % max. total

1 JLB‘JJ 3840 3B66 3954 M3 762992 91483599 15.75%  7.855%
2 35.201 402 HO25 K126 WA 1211272 14435TH6E  24.88% 11.143%
3 36.583 4173 4199 4252 M2 SH11B10 S8B186L4S 100.00% 4. 784%
4 37.571 K318 4342 W8N M2 4150883 H79588107 82.66% 37.819%
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TaPhl

3 [2) TIC: m-Ph1-Ta-2_1-1130.0\dato.ms

1 84.284 3882 3902 3958 M5 2299519 279257306 10.30%  4.775%
2 35.460 4041 4059 4116 M3 6270352 683802893 25.22% 11.693%
3 36.753 4212 4232 435h M3 17429660 1995671783 73.60% 34.125%
4 37.799 4354 4372 4493 M2 23976893 2711379459 100.00% 46.364%
5 39.447 4572 4592 4639 M5 492856 86058710 3.17%  1.472%
n2

6 40.119 H659 4682 4726 560017 91874909  3.39%  1.571%

fbundsnce 37
2e+07-
36753
158407
Te+07-
35.460
5000000
34284
39447 40118
Tive-> 1 ubo 3500 850 3600 %50 L 750 3800 3850 380 a0 4000 b0
&4 [31TIC: m-Ph1-Ta-2_1-1130.0\ datasim.ms
3000-
2500-
S R R,
pata File : m-Phi-Ta-2_1-1130.0
Acq On : 30 Hou 2818 16:49
Operator : fs
Sanmple @ m-Phi-Ta
Misc H
ALS vial : &4 Sample Multiplier: 1
Integration Parameters: events.e
Integrator: ChemStation
Method : D:\MassHunter\GCHS\1\data\Johnson Lab\d-DtBu-Ti-1_1test56.D\chiraldexbDl_Sesplit.n
Title 3
signal @ TIC: m-Ph1-Ta-2_1-1130.0\data.ms
peak R.T. first nax last PK  peak COFF.  COFr. % of
# nin  scan scan scan TY height area % max. total
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TaPh2

i [2] TIC: m-Ph2-Ta-2_1-0312.D\data.ms

Wbundance]

1e+07

8000000

£000000

4000000

2000000

35.584

34435

37877

36.078

Tirne--

SJ‘ED 3A ‘[II] 3 |EEI

EEIDD 36 |EEI 37 IEI[I 37IEEI SE‘I]EI 38 E[I 381

A5 [31TIC: m-Ph2-Ta-2_1-0312.D\datasim.ms

Bbundance
10000

8000

EO00

E Di\MassHunte\GCMS\1\data\Johnson Lab\m-Ph2-Ta-2_1-0312.D\rteres.txt

Data File
fcqg On
Operator
sample
Hisc

ALS vial

Hethod
Title

Signal

peak R.T.
# min

1
2
3 36.878
4 37.877

Signal

: m-Ph2-Ta-2_1-8312.D
: 12 Har 2019 28:17
: fs

- m-Ta-Ph2(2-1)

2 Sample Multiplier: 1

Integration Parameters: events.e
Integrator: ChemStation

= D:\MassHunter\GGHS\1\data\Johnson Labwd-DtBu-Ti-1_1test58.D\chiraldexbDM 58split.H

: TIC: m-Ph2-Ta-2_1-8312.D\data.ms

first max last PK peak COFr . Corr.
scan scan scan TY height area % max.

% of
total

3904 3922 4061 M6 1567343 299211948 21.99%
4862 4O76 4228 H4 3164339 534517983 39.29%
4231 4249 4368 M3 5946125 900616908 66.26%
4371 4383 4506 H 8969594 1366508779 100.06%

sum of corrected areas: 3094855538
: TIC: m-Ph2-Ta-2_1-8312.D\datasim.ms

9.668%
17.271%
29.100%

43.960%
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ofi3 [21 TIC: m-Ph3-Ta-11-0312.D\data.ms

TaPh3

ibundancef

1.2e+07

Te+07

8000000

£000000

4000000

2000000

37.694

Tirne-->

34.'50

35 ‘UU s I5U 35.‘UU

36, %U

37, bU

37.‘ 50

8, bU

38 %U

i [B1 TIC: m-Ph3-Ta-1 1-0312.D\datasim.ms

iBbundanics]

12000

10000

8000

I3 D:AMassHunter\GCMS\1\datalJohnson Labh\m-Ph3-Ta-1 1-0312.D\rteres bt

Data Path
Data File
Acq On
Operator
Sample
Hisc

ALS Uial

Hethod
Title

Signal

37.894

: 13 Har 2619

fs

5

o D:\HassHunter\GCHS\1\datavJohnson Lab\d-DtBu-Ti-1_1test50.D\chiraldexbDM 565plit.H

n-Ta-Ph3(1-1}

Area Percent Report

:\HassHunter\GCHS\1\datavJohnson Laby
m-Ph3-Ta-1_1-6312.D
83:20

Sample Hultiplier: 1

Integration Parameters: events.e
Integrator: ChemStation

: TIC: m-Ph3-Ta-1_1-8312.D\data.ms

first
scan

last
scan

4975
4238
4372
45008

PK

peak corr.  corr. % of
height area % max. total
2155021 483125001 28.14% 12.348%
2602902 548366403 31.94% 14.016%
6837044 1164435631 67.83% 29.762%
10417592 1716604989 100.00% 43.875%
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TaPh4 (with and without impurity peak integration)

3hia (2] TIC: ESATaPhMMa.D\dato.ms B
Pburdance 7
18e+07-
450
16es07-
1.4e407-
1.26407-
Tesd?
8000000
6000000 Sl
4000000-
B9
2000000-
Tive-> S 3350 Er 3450 0 50 £ 650 370 750 E1 %0 3300 950
[ &) G Lab\ESATaPh4MMa.D\rteres.tat (= ]=]
Area Percent Report b
Data Path = D:\HassHunter\GCHS\1\data\Johnson Lab\
Data File : ESATaPhiMita.D
fAcq On 01 Feb 2020 81:51
Operator - ES
Sample ATaPhata
56
ALS Vial : 6  Sample Multiplier: 1 |
Integration Paraneters: events.e
Integrator: Ghemstation
MEthod  : DI\MasSHUNLEr\GCMS\1\data\Johnson LabAULSI036.D\chiraldexbbH_H0Psplit_new.
Title z
signal : TIC: ESATaPh&NMa.D\Gata.ns
peak R.T. First max last PK  peak corr.  corr. % of
[ scan scan scan T¥ height  area % max. total
1 33.979 38ah 3861 3949 Itk 2635591 308972848 11.92%  5.689%
2 35.166 3998 4620 4114 M3 6078081 687059128 26.52% 12.661%
3 36.45h 4171 4192 4250 M 16684618 1842146250 71.95% 33.916%
% 37.492 4311 K331 WABZ M2 20495484 2592668357 100.002 47.734%
3 (2] TIC: ESATaPh4MMa.D\data.ms Em=
Rburdance] 7,
18607
Y
16e+07
1.deeti?
12007
Tes07.
8000000
500000 bl
4000000
EEe
2000000
: T T T T T
Tine-> 340 w5 00 b 30 %50 70 7% 30 850 3500 E)
Do nten\G L
Area Percent Report =
Data Path = D:\MassHunter\GCHS\1\data\Johnson Lab\
Data File : ESATaPhiMHa.D
Acq On = 01 Feb 2020 91:51
Operator : ES
Sample = ATaPhhHia
misc H
ALS Vial : 6 Sample Hultiplier:z 1 |

Hethod
Title

signal

peak R.T.
#  nin

33.979
35.166
36.454
37.492

1
2
3
u

Integration Parameters: events.e
Integrator: ChemStation

= D:\HassHunter\GCHS\1\data\Johnson Lab\ULSI036.D\chiraldexbDH_480split_new.H

: TIC: ESATaPhaNMa.D\data.ns

corr.
area

corr. % of
% max
M4 2835591 300871337 11.69%
H3 6078081 672572160 26.1

First max last PK peak
scan scan scan ¢  height

38u6 3861 3924
4061 4020 LOBG
4173 4192 4287
4315 4331 BaLO

5.549%
12 Lo4%

M 16600650 1875820036 72.00% 3N.504%

H2 204954EL 2573081998 100 083 47 4SI%
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