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1. General information

All starting materials were purchased from BLD Pharmatech (India) Pvt.Ltd., Tokyo Chemical
Industry (India) Pvt.Ltd, and Sigma Aldrich Chemicals Pvt.Ltd and were used as received. All
reactions were carried out in oven-dried (110 °C) glassware. Reactions were monitored by
thin layer chromatography (TLC) using silica gel TLC plates (aluminum sheets coated with
silica gel, Merck) and visualized by UV lamp (A = 254 nm) and/or stained using vanillin or
KMnO4. The products were purified by column chromatography using petether/ethyl acetate
binary solvent as the eluent and silica gel as the stationary phase (100-200 mesh or 200-400
mesh). Melting points were determined on a BK-programmable melting point apparatus (max
= 320 °C) and were uncorrected. *H, *C{*H}, **F{*H} NMR spectra were recorded on Bruker
ASCEND™ 400 MHz spectrometer instrument in CDCl; (purchased from SynNMR) or D,O
solvent at 25 °C until and otherwise mentioned. All spectra were processed using TopSpin
4.4.1 software. Chemical shift (8) values were reported in ppm (parts per million) from
tetramethylsilane (TMS) with the solvent resonance as the internal standard (CDCl; = 7.26
ppm for *H NMR, 77.16 ppm for *C{*H} NMR; DO = 4.79 ppm for *H NMR). NMR signals are
reported as follows: chemical shift (ppm), multiplicity (s = singlet, brs = broad singlet, d =
doublet, t = triplet, g = quartet, m = multiplet), and coupling constants (J) in Hz, and integration
value. The VT-NMR analysis was carried out in a screw cap NMR tube. A capillary containing
0.1M CsFs in CDCls was used as a reference for **F{*H} NMR. HPLC analysis was conducted
using a reverse phase C18 column (100 mm x 2.1 mm i.d., 3 ym), maintained at 25 °C, using
the following method file: overall running time = 6 minutes, acetonitrile — 80% and water — 20%
as an isocratic mixture; flow rate = 0.2 mL/minute; injection volume = 1 uL. A photodiode array
(PDA) detector set at 254 nm. The obtained data was further plotted in OriginLab software
2024. High-resolution mass spectra (HRMS) were recorded on a Thermo Fisher Scientific-
Exactive mass spectrometer operated in Time-of-flight mass spectrometry (TOF-MS) mode
upon dissolving in acetonitrile at ISER Berhampur.
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2. Experimental Section

2.1 Reaction method development
General procedure for reaction optimization and NMR yield calculation

¢ '
TfOH (5 mol%) 0O
o +

CHCls (0.5 M)

60 °C,12 h O‘O

1a 2a 3a 4a

In an oven-dried 10 mL screw cap reaction vial, styrene (1a, 40 uL, 0.344 mmol) and Fmoc-
NH: (2a, 83.3 mg, 0.344 mmol) in CHCI; (690 uL, 0.5 M) were taken, and triflic acid (1.56 uL,
0.017 mmol, 5 mol%) was added to the mixture and stirred at 60 °C for 12 h in a preheated
metal block. The reaction progress was monitored by TLC. After 12 h, to the reaction mixture,
1,3,5-trimethoxy benzene (TMB) (57.9 mg, 0.344 mmol) was added as an NMR standard and
stirred for 5 minutes at RT. An aliquot amount (50 pL) was taken in an NMR tube, and 550 puL
CDCI; was added, then *H NMR was recorded. The percentage of NMR yield was calculated
from the crude *H NMR using the following method.

Procedure followed to isolate the product:

After reaction completion, the reaction mixture was concentrated under reduced pressure.
After removal of solvent, the residue was purified by column chromatography on silica gel (200
— 400 mesh) using pet ethers: ethyl acetate binary solvent mixture (100% pet ether to 20%
ethyl acetate in pet ethers) to get the (9H-fluoren-9-yl)methyl(1-phenylethyl)carbamate
product (3a) and 9-(((2,3-dihydro-1H-inden-1-yl)methoxy)methyl)-9H-fluorene product (4a).

NMR yield for (9H-fluoren-9-yl)methyl (1-phenylethyl)carbamate (3a):

Molar ratio of the compounds (Product 3a / TMB) = [(observed integral of 3a /1) / (observed
integral of TMB / 9)].

The molar amount of product 3a = [molar ratio of the compounds (3a/ TMB) x mmol of TMB].
Percentage Yield Calculation

NMR yield = molar amount of product 3a x molecular weight of the product

Percent yield of product = (observed NMR yield / Theoretical yield) x 100
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Example of NMR spectrum for yield calculation:
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Figure S1: Representative crude 'H NMR analysis of the reaction mixture with 1,3,5-
trimethoxybenzene as the internal standard to calculate yield. Styrene: Fmoc-NHz = 1:1 at 0.344 mmol
scale.

Calculated NMR yield for (9H-fluoren-9-yl)methyl (1-phenylethyl)carbamate (3a):

Molar ratio of the compounds (Product 3a/ TMB) = [(0.47 /1) / (9 / 9)]
The molar amount of product 3a = [0.47 x 0.344]
Percentage yield Calculation:

NMR yield = 0.1616 x 343.1572 = 55.61 mg
Percent yield of product = (55.61/118) x 100 = 47%
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Table S1. Temperature screening

z
TfOH (5 mol%)
+
Toluene (0.5 M)
xx °C,12 h
1a 2a 3a
_ Yield” (%)
Entry Temperature (°C) Time (h)
3a 4a
1. 40 12 o 0
2. 60 12 35 4°
3. 80 4 47 6°
4, 100 12 0 -
5 100 0.5 37 8¢

Styrene: Fmoc-NH2 = 1:1 at 0.344 mmol scale. 2 Yield determined by 'H NMR spectroscopy. 1,3,5-

trimethoxybenzene was used as an internal standard. ® Starting material 2a was not consumed.

¢Isolated yield after column chromatography.

S6



Table S2. Solvent screening

-
TfOH (5 mol%)
+ AN
Solvent (0.5 M) |
60 °C,12 h
1a 2a 3a
Entry Solvent Yield” (%)
1. 1,4-Dioxane ob
2 THF 0’
3. ACN 0
4, Toluene 35
5. Cyclohexane 24
6. DCM° 25’
7. p-Xylene 33
8. 1,2-DCE 35
9. CHCI, 47

Styrene: Fmoc-NH2 = 1:1 at 0.344 mmol scale. 2 Yield determined by 'H NMR spectroscopy. 1,3,5-
trimethoxybenzene was used as an internal standard. b Starting material 2a was not consumed.

¢ Reaction at room temperature. 9 Isolated yield after column chromatography
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Table S3. Catalyst screening

Catalyst (5 mol%)
+ T
CHCI; (0.5 M)
60 °C,12 h
1a 2a 3a
Entry Catalyst Yield” (%)
1. CF,COOH 0
2. CH,COOH 0
3. HCOOH 0
a. (C4H,),P(O)OH 0’
5. p-TSA Trace
6. 1 M HCI-Et,0 0
7 CH,SO_H 15
8. H,SO, 31
9. (CF3S02)2NH 29¢
10. TfOH 47

Styrene: Fmoc-NH2 = 1:1 at 0.344 mmol scale. 2 Yield determined by 'H NMR spectroscopy. 1,3,5-

trimethoxybenzene was used as an internal standard. ® Starting material 2a was not consumed.

¢ 4a by-product formation was observed and 6% isolated after column purification.
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Table S4. Reagent equivalent screening

72
TfOH (5 mol%)
N +
| CHCl; (0.5 M) | >
60 °C,12 h =
1a 2a 3a
Conditiona
Entr _ b
g (Styrene: Fmoc-NH,) Yield (%)
1. 1:1 p
2. 3:1 63
3. 4:1 c6
4. 1:3 43
S. 3:1 64C

aStyrene: Fmoc-NH: ratio at 0.344 mmol. ? Yield determined by H NMR spectroscopy. 1,3,5-
trimethoxybenzene was used as an internal standard. ¢ Reaction was conducted under an

argon atmosphere and molecular sieves.
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Table S5. Catalyst loading screening

z
TfOH (xx mol%)
+ »
CHCI; (0.5 M)
60 °C,12 h
1a 2a 3a
Entry Catalyst Loading Yield (%)
2. 1 mol % Trace
3. 5 mol % 478
4, 10 mol % 81°
5. 20 mol % 86°

Styrene: Fmoc-NH: ratio 3:1 at 0.344 mmol of Fmoc-NH:. 2 Yield determined by 'H NMR spectroscopy.
1,3,5-trimethoxybenzene was used as an internal standard. ° Isolated yield after column
chromatography.
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Table S6. Reaction time screening

’d
TfOH (10 mol%)
+ Y
CHClI5 (0.5 M)
60 °C, xx (h)
1a 2a 3a
Entry Time (h) Yield” (%)
1. 4 82
2. 5 91
3. 6 85
4, 7 83
5. 12 81

Styrene: Fmoc-NH2 = 3:1 at 0.344 mmol scale of Fmoc-NH.. 2 Yield determined by 'H NMR
spectroscopy. 1,3,5-trimethoxybenzene was used as an internal standard.
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Table S7. Control reaction

= TfOH (10 mol%)
+ y
CHCI5 (0.5 M)
60 °C,5h
1a 2a 3a
Entry Condition Result *

1. Without styrene No product formation
2. Without Fmoc-NH: No product formation
3. Without catalyst No product formation

Styrene: Fmoc-NHz = 3:1 at 0.344 mmol scale. @ Adjudged by the TLC.

2.2 Substrate Scope and Characterization Data
General procedure for the substrate scope (GPS-1)

To an oven-dried 10 mL screw cap vial with a PTFE-coated magnetic stir bar (10 mm x 6 mm),
Fmoc-NH: (2a, 121 mg, 0.5 mmol, 1 equiv) and vinyl arene (1.5 mmol, 3 equiv) were added.
Then, CHCI; (0.5 M, 1 mL) was added. Finally, TfOH (0.05 mmol, 10 mol%, 5 ulL) was added
using a 50 pL glass syringe. Then the vial was closed with a PTFE screw cap and stirred (500
rpm) at 60 °C (pre-heated metal block) for 5 h. After 5 h, TLC was checked using 20% ethyl
acetate in hexane. Further, it was purified by silica gel column chromatography (200 — 400

mesh) using 100% pet ether to 20% ethyl acetate in pet ether as a mobile phase.
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(9H-fluoren-9-yl)methyl (1-phenylethyl)carbamate (3a):

w O

Procedure: Synthesized from styrene (1.5 mmol, 174 uL) by following the GPS-1 for 5 h.

Large scale reaction: FmocNH: (1.0 g, 4.14 mmol), styrene (1.5 mL, 12.4 mmol), TfOH (37.4
uL, 0.414 mmol).

TLC profile: 20% ethyl acetate in hexane; Rs = 0.45.

Purification: 200-400 mesh silica gel; column chromatography (eluent: 100% pet ether to

20% ethyl acetate in pet ether).

Yield: 158 mg; 91% (Large scale: 1.26 g; 89%).
Physical state: White crystalline solid.

Melting point: 79 °C (156°C)>2.

IH NMR (400 MHz, CDCls) & 7.77 (d, J = 7.3 Hz, 2H), 7.59 (br d, J = 7.3 Hz, 2H), 7.43-7.29
(m, 9H), 5.06 (br s, 1H), 4.88 (br t, J = 6.6 Hz, 1H), 4.43 (br d, J = 6.8 Hz, 2H), 4.22 (br t, J =
6.9 Hz, 1H), 1.51 (br d, J = 5.9 Hz, 3H).

13C{*H} NMR (101 MHz, CDCl3) d 155.7, 144.1, 141.4, 128.8, 127.8, 127.5, 127.1, 126.1,
125.1, 125.1, 120.1, 66.6, 50.8, 47.4, 22.5.

Spectral data matches with previously reported literature®.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [C23H21NO2Na]*: 366.1470; Found: 366.1482.
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(9H-fluoren-9-yl)methyl(1-(p-tolyl)ethyl)carbamate (3b):

Procedure: Synthesized from 4-methyl styrene (1.5 mmol, 198 uL) by following the GPS-1
for 5 h.

TLC profile: 20% ethyl acetate in hexane; Rt = 0.55.

Purification: 200-400 mesh silica gel; column chromatography (eluent: 100% pet ether to
20% ethyl acetate in pet ether).

Yield: 130 mg; 73%.
Physical state: White crystalline solid.
Melting point: 132 °C.

IH NMR (400 MHz, CDCls) & 7.78 (d, J = 7.4 Hz, 2H; H)), 7.61 (br d, J = 7.1 Hz, 2H; Ho), 7.42
(t, J = 7.3 Hz, 2H; Hn), 7.33 (br t, J = 8.1 Hz, 2H; Hy), 7.22—7.13 (M, 4H; Hes ), 5.08 (br s, 1H;
NH), 4.86 (brt, J = 7.6 Hz, 1H; Hy), 4.43 (d, J = 6.4 Hz, 2H; H), 4.22 (br t, J = 6.2 Hz, 1H; H),
2.37 (s, 3H: Ha), 1.50 (d, J = 5.9 Hz, 3H; Hy).

13C{*H} NMR (101 MHz, CDCl3) & 155.7 (Cn), 144.1 (Cx), 141.4 (Cp), 140.6 (Ce), 137.1 (Cy),
129.4 (Cq), 127.7 (Cm), 127.1 (Cn), 126.0 (C.), 125.1 (Co), 120.0 (C)), 66.6 (Ci), 50.5 (Cy), 47.4
(Cj), 22.4 (Cy), 21.2 (Ca).

Hydrogen and carbon peaks were assigned with the help of DEPT-135 and 2D NMR.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [C2sH23NO2Na]*: 380.1621; Found: 380.1641.
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(9H-fluoren-9-yl)methyl (1-(4-(tert-butyl)phenyl)ethyl)carbamate (3c):

A A
v W

Procedure: Synthesized from 4-tert-butyl styrene (1.5 mmol, 275 uL) by following the GPS-1
for 5 h.

TLC profile: 20% ethyl acetate in hexane; Rt = 0.45.

Purification: 200-400 mesh silica gel; column chromatography (eluent: 100% pet ether to

20% ethyl acetate in pet ether).
Yield: 162 mg; 81%.

Physical state: obtained as a pale-yellow oil, which turns to a yellowish-white puffy solid while
drying under a high vacuum.

Melting point: 59 °C.

H NMR (400 MHz, CDCls) & 7.77 (d, J = 7.5 Hz, 2H), 7.59 (br d, J = 6.6 Hz, 2H), 7.42-7.38
(m, 4H), 7.36-7.31 (br s, 2H), 7.26—7.24 (m, 2H; merges with CDCls), 5.01 (br s, 1H), 4.86 (br
s, 1H), 4.42 (d, J = 6.7 Hz, 2H), 4.21 (t, J = 6.7 Hz, 1H), 1.50 (d, J = 6.1 Hz, 3H), 1.33 (s, 9H).

BC{*H} NMR (101 MHz, CDCl5) d 155.7, 150.4, 144.1, 141.4, 140.4, 127.8, 127.2, 125.9,
125.7,125.2, 125.2, 120.1, 66.6, 50.4, 47.4, 34.6, 31.5, 22.3.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [C27H29NO2Na]*: 422.2096; Found: 422.2105.
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(9H-fluoren-9-yl)methyl (1-([1,1'-biphenyl]-4-yl)ethyl)carbamate (3d):

L~
S E

Procedure: Synthesized from 4-phenyl styrene (1.5 mmol, 270 mg) by following the GPS-1
for 5 h.

TLC profile: 20% ethyl acetate in hexane; Rt = 0.39.

Purification: 200—-400 mesh silica gel; column chromatography (eluent: 100% pet ether to
20% ethyl acetate in pet ether).

Yield: 132 mg; 63%.

Physical state: obtained as a colorless oil, which turns into a white puffy solid while drying

under a high vacuum.
Melting point: 83 °C.

IH NMR (400 MHz, CDCls) & 7.79 (br s, 2H), 7.63—7.50 (m, 6H), 7.48—7.35 (m, 9H), 5.13 (br
s, 1H), 4.95 (br s, 1H), 4.48 (br d, J = 6.1 Hz, 2H), 4.25 (br s, 1H), 1.55 (br d, J = 5.4 Hz, 3H).

13C{*H} NMR (101 MHz, CDCls) d 155.7, 144.0, 142.6, 141.4, 140.9, 140.4, 128.9, 127.8,
127.5, 127.4, 127.2, 127.1, 126.5, 125.1, 120.1, 66.6, 50.5, 47.4, 22.5.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [CasHosNO2Na]*: 442.1783; Found: 442.1797.
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(9H-fluoren-9-yl)methyl (1-(naphthalen-2-yl)ethyl)carbamate (3e):

7, U

Procedure: Synthesized from 2-(4-vinylphenyl)naphthalene (1.5 mmol, 316 uL) by following
the GPS-1 for 3 h.

TLC profile: 20% ethyl acetate in hexane; Rs = 0.44.

Purification: 200-400 mesh silica gel; column chromatography (eluent: 100% pet ether to

20% ethyl acetate in pet ether).
Yield: 135 mg; 57%.

Physical state: White solid.
Melting point: 108 °C.

IH NMR (400 MHz, CDCls) & 8.06 (s, 1H), 7.95-7.88 (m, 4H), 7.78-7.71 (m, 5H), 7.63 (br s,
2H), 7.52 (br s, 2H), 7.42 (br s,3H), 7.34 (br s, 2H), 5.13 (br s, 1H), 4.96 (br s, 1H), 4.48 (d, J
= 4.2 Hz, 2H), 4.25 (br s, 1H), 1.55 (d, J = 5.4 Hz, 3H).

13C{*H} NMR (101 MHz, CDCls) d 155.7, 144.0, 142.7, 141.4, 140.3, 138.2, 133.8, 132.7,
128.6, 128.3, 127.8, 127.2, 126.6, 126.4, 126.3, 126.1, 125.8, 125.6, 125.1, 125.1, 120.1,
66.6, 50.5, 47.4, 22.5.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [C33sH27NO2Na]*: 492.1939; Found: 492.1943.
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(9H-fluoren-9-yl)methyl (1-(4-(anthracen-9-yl)phenyl)ethyl)carbamate (3f):

sUeaanes
07, ©

Procedure: Synthesized from 9-(4-vinylphenyl)anthracene (1.5 mmol, 465 pulL) by following
the GPS-1 for 4 h.

TLC profile: 20% ethyl acetate in hexane; Rt = 0.43.

Purification: 200-400 mesh silica gel; column chromatography (eluent: 100% pet ether to

20% ethyl acetate in pet ether).
Yield: 135 mg; 52%.

Physical state: Yellow solid.
Melting point: 144 °C.

H NMR (400 MHz, CDClIs) & 8.50 (s, 1H), 8.05 (d, J = 8.4 Hz, 2H), 7.78 (d, J = 7.4 Hz, 2H),
7.68-7.66 (m, 4H), 7.48-7.44 (m, 4H), 7.42-7.41 (m, 4H), 7.35-7.33 (m, 4H), 5.16 (br s, 1H),
5.06 (brs, 1H), 4.52 (d, J = 4.6 Hz, 2H), 4.27 (br s, 1H), 1.63 (br s, 3H; merges with H,O peak).

BC{*H} NMR (101 MHz, CDCl5) d 155.9, 144.1, 144.1, 141.5, 137.9, 136.7, 131.7, 131.5,
130.4, 128.5, 127.8, 127.2, 127.0, 126.7, 126.1, 125.5, 125.2, 125.1, 120.1, 66.7, 50.7, 47.5,
22.6.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [C37H29NO2Na]*: 542.2096; Found: 542.2103.
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(9H-fluoren-9-yl)methyl (1-(4-bromophenyl)ethyl)carbamate (39):

N’lol\o .O
Br 3 O

Procedure: Synthesized from 4-bromostyrene (1.5 mmol, 200 pL) by following the GPS-1 for
5h.

TLC profile: 20% ethyl acetate in hexane; Rt = 0.42.

Purification: 200—-400 mesh silica gel; column chromatography (eluent: 100% pet ether to
20% ethyl acetate in pet ethers).

Yield: 154 mg; 73%.
Physical state: White solid.
Melting point: 156 °C.

'H NMR (400 MHz, CDCl3) 5 7.77 (d, J = 6.8 Hz, 2H), 7.57 (br s, 2H), 7.46—7.39 (m, 4H), 7.31-
7.29 (br s, 2H), 7.16 (d, J = 5.9 Hz, 2H), 5.01 (br s, 1H), 4.80 (br s, 1H), 4.43 (br s, 2H), 4.19
(br s, 1H), 1.45 (br d, J = 4.8 Hz, 3H).

13C{*H} NMR (101 MHz, CDCls) d 155.6, 143.9, 142.7, 141.4, 131.8, 127.8, 127.2, 125.0,
121.2, 120.1, 120.1, 66.6, 50.3, 47.4, 22.4.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [C23H20BrNO2Na]*: 444.0575; Found: 444.0578.
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(9H-fluoren-9-yl)methyl (1-(4-fluorophenyl)ethyl)carbamate (3h):

H o~

Procedure: Synthesized from 4-fluorostyrene (1.5 mmol, 180 uL) by following the GPS-1 for
5h.

TLC profile: 20% ethyl acetate in hexane; R = 0.50.

Purification: 200-400 mesh silica gel; column chromatography (eluent: 100% pet ether to

20% ethyl acetate in pet ether).

Yield: 123 mg; 68%.

Physical state: Obtained as white oil and crystallizes slowly.
Melting point: 80 °C.

H NMR (400 MHz, CDCl3) 8 7.77 (d, J = 7.2 Hz, 2H), 7.58 (br s, 2H), 7.41 (t, J = 7.3 Hz, 2H),
7.35—-7.26 (m, 4H; merges with CDCls), 7.02 (t, J = 8.6 Hz, 2H), 5.03 (br s, 1H), 4.84 (br s,
1H), 4.44 (d, J = 6.0 Hz, 2H), 4.20 (br s, 1H), 1.47 (br d, J = 4.9 Hz, 3H).

13C{*H} NMR (101 MHz, CDCls) 8 162.1 (d, J = 245.5 Hz), 155.7, 144.0, 144.0, 141.5, 127.8,
127.7 (d, J = 8.7 Hz; partially overlaps with 127.8 peak), 127.2, 125.1, 120.1, 115.6 (d, J =
21.3 Hz), 66.6, 50.2, 47.4, 22.5.

9F{IH} NMR (376 MHz, CDClz): 5 -115.4.
Some minor peaks were also in **F{*H} observed that could not be identified.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [CzsH20FNO2Na]*: 384.1376; Found: 384.1382.
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(9H-fluoren-9-yl)methyl (1-([1,1'-biphenyl]-3-yl)ethyl)carbamate (3i):

<EE
Procedure: Synthesized from 3-vinyl-1,1'-biphenyl (1.5 mmol, 193 uL) by following the GPS-
1 for 5 h.

TLC profile: 20% ethyl acetate in hexane; Rt = 0.45.

Purification: 200-400 mesh silica gel; column chromatography (eluent: 100% pet ether to

20% ethyl acetate in pet ether).
Yield: 80 mg; 38%.

Physical state: obtained as an off-white gel, which turns to an off-white puffy solid while drying

under a high vacuum.
Melting point: 136 °C.

IH NMR (400 MHz, CDCls) & 7.81 (br d, J = 6.2 Hz, 2H), 7.66~7.64 (m, 3H), 7.56 (br d,J = 7.5
Hz, 2H), 7.52-7.40 (m, 8H), 7.34 (br d, J = 6.9 Hz , 2H), 5.27 (d, J = 5.8 Hz, 1H), 5.00 (br s,
1H), 4.50 (d, J = 6.2 Hz 2H), 4.26 (br s, 1H), 1.56 (d, J = 3.9 Hz, 3H).

BC{*H} NMR (101 MHz, CDCl5) d 155.7, 144.0, 141.7, 141.4, 141.1, 129.2, 128.8, 128.8,
127.7, 127.5, 127.3, 127.1, 126.3, 125.1, 125.0, 124.9, 120.0, 66.6, 50.8, 47.3, 22.5.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [C29H2sNO2Na]*: 442.1783; Found: 442.1793.
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(9H-fluoren-9-yl)methyl(1-(3-(naphthalen-2-yl)phenyl)ethyl)carbamate (3j):

Jon A
®

Procedure: Synthesized using 2-(3-vinylphenyl)naphthalene (1.5 mmol, 346 mg) by following
the GPS-1 for 5 h.

TLC profile: 20% ethyl acetate in hexane; Rt = 0.43.

Purification: 200-400 mesh silica gel; column chromatography (eluent: 100% pet ether to

20% ethyl acetate in pet ether).
Yield: 98 mg; 42%.

Physical state: White solid, obtained as an off-white gel, given a pet ether wash and drying
on high vacuum, obtained as a puffy white solid.

Melting point: 134 °C.

IH NMR (400 MHz, CDCls) & 8.06 (s, 1H), 7.95-7.88 (m, 3H), 7.78-7.75 (m, 3H), 7.68 (br s,
1H), 7.64-7.61 (m, 2H), 7.53-7.46 (m, 4H), 7.39-7.36 (br s, 2H), 7.34-7.31 (m, 3H), 5.17 (br
s, 1H), 4.99 (br s, 1H), 4.47 (d, J = 4.2 Hz, 2H), 4.24 (br s, 1H), 1.59 (d, J = 5.4 Hz, 3H).

BC{*H} NMR (101 MHz, CDCls5) d 155.7, 144.2, 144.0, 141.7, 141.4, 138.5, 133.8, 132.8,
132.7, 129.4, 128.6, 128.3, 127.8, 127.2, 126.6, 126.5, 126.1, 126.0, 125.7, 125.1, 125.1,
124.8, 120.1, 66.7, 50.9, 47.4, 22.7.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [C3sH27NO2Na]*: 492.1939; Found: 492.1930.
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(9H-fluoren-9-yl)methyl (1-(2-chlorophenyl)ethyl)carbamate (3k):

Procedure: Synthesized using 1-chloro-2-vinylbenzene (1.5 mmol, 193 uL) by following the
GPS-1 for 8 h.

TLC profile: 20% ethyl acetate in hexane; Rs = 0.45.

Purification: 200-400 mesh silica gel; column chromatography (eluent: 100% pet ether to

20% ethyl acetate in pet ether).
Yield: 27 mg; 14%.

Physical state: obtained as an off-white gel, which turns to an off-white solid while drying

under vacuum.
Melting point: 82 °C.
Note: Undergoes slow decomposition during high vacuum or heat.

1H NMR (400 MHz, CDCls) & 7.76 (br d, J = 7.64 Hz, 2H), 7.60 (d, J = 6.12 Hz, 2H), 7.42-7.35
(m, 3H), 7.34-7.30 (m, 3H), 7.24-7.21 (m, 2H; merges with CDCls), 5.25-5.18 (m, 2H), 4.41
(d, J = 6.70 Hz, 2H), 4.21 (br s, 1H), 1.49 (d, J = 5.88 Hz, 3H).

BC{*H} NMR (101 MHz, CDCl5) d 155.4, 144.0, 141.4, 130.2, 128.5, 127.8, 127.5, 127.3,
127.1, 126.9, 125.1, 120.1, 119.9, 66.7, 48.8, 47.4, 21.4.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [C2sH20CINO,Na]*: 400.1080; Found: 400.1089.
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(9H-fluoren-9-yl)methyl (1-(naphthalen-2-yl)ethyl)carbamate (3I):

Procedure: Synthesized using 2-vinylnaphthalene (1.5 mmol, 232 mg) by following the GPS-
1 for 4 h.

TLC profile: 20% ethyl acetate in hexane; Rt = 0.45.

Purification: 200-400 mesh silica gel; column chromatography (eluent: 100% pet ether to

20% ethyl acetate in pet ether).
Yield: 114 mg; 58%

Physical state: obtained as an off-white gel, which turns to an off-white solid while drying

under a high vacuum.
Melting point: 98 °C.

IH NMR (400 MHz, CDCls) & 7.76 (d, J = 6.0 Hz, 1H), 7.59-7.56 (m, 5H), 7.46—7.33 (m, 9H),
5.05 (br s, 1H), 4.91 (br d, J = 5.3 Hz, 1H), 4.44 (br d, J = 6.5 Hz, 2H), 4.22 (br s, 1H), 1.53 (d,
J = 4.9 Hz, 3H).

13C{*H} NMR (101 MHz, CDCls) d 155.7, 144.1, 141.4, 133.5, 132.9, 128.7, 128.7, 128.5,
128.1, 127.8, 127.1, 126.3, 126.0, 125.5, 125.1, 124.5, 120.1, 66.7, 50.9, 47.4, 22.5.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [C27H23NO2Na]*: 416.1626; Found: 416.1629.
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9H-Fluoren-9-yImethyl (tetrahydropyran-2-yl)carbamate (3m):

Procedure: Synthesized using 3,4-dihydro-2H-pyran (1.5 mmol, 140 pL) by following the
GPS-1 for 10 min.

Large scale reaction: FmocNH: (1.0 g, 4.14 mmol), 3,4-dihydro-2H-pyran (1.2 mL, 12.4
mmol), TfOH (37.4 uL, 0.414 mmol).

TLC profile: 20% ethyl acetate in hexane; Rt = 0.32.

Purification: 200-400 mesh silica gel; column chromatography (eluent: 100% pet ether to

20% ethyl acetate in pet ether).

Yield: 117 mg; 72% (Large scale: 1 g; 74%).
Physical state: White solid.

Melting point: 136 °C.

'H NMR (400 MHz, CDCl3) 8 7.76 (d, J = 7.4 Hz, 2H), 7.59 (d, J = 5.2 Hz, 2H), 7.39 (t, J = 7.2
Hz, 2H), 7.31 (t, J = 7.2 Hz, 2H), 5.52 (br d, J = 7.1 Hz, 1H), 4.90 (br s, 1H), 4.41 (br s, 2H),
4.22 (s, 1H), 3.98 (d, J = 10.9 Hz, 1H), 3.58 (br s, 1H), 1.88-1.79 (m, 3H), 1.57-1.51 (m, 2H;
merges with H,0), 1.41-1.38 (m, 1H).

13C{*H} NMR (101 MHz, CDCls) 5 155.6, 144.0, 141.4, 127.8, 127.2, 125.2, 120.1, 80.1, 67.3,
67.1,47.2, 31.5, 25.1, 23.0.

Spectral data matches with previously reported literature.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [C20H21NOsNa]*: 346.1419; Found: 346.1437.
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(9H-fluoren-9-yl)methyl (1S,4R)-bicyclo[2.2.1]heptan-2-ylcarbamate (3n):

3n

Procedure: Synthesized using (1R,4S)-bicyclo[2.2.1]hept-2-ene (1.5 mmol, 141 mg) by
following the GPS-1 for 5 h.

TLC profile: 20% Ethyl acetate in hexane; Ri = 0.45.

Purification: 200—-400 mesh silica gel; column chromatography (eluent: 100% pet ether to

20% Ethylacetate in pet ether).

Yield: 103 mg; 62%.

Physical state: white crystalline solid.
Melting point: 135 °C.

IH NMR (400 MHz, CDCls) 8 7.76 (d, J = 7.4 Hz, 2H), 7.59 (d, J = 6.9 Hz, 2H), 7.40 (t, J = 7.3
Hz, 2H), 7.31 (t, J = 7.3 Hz, 2H), 4.63 (br s, 1H), 4.40 (d, J = 5.1 Hz, 2H), 4.21 (br s, 1H), 3.53
(br s, 1H), 2.24 (t, J = 13.2 Hz, 2H), 1.78 (d, J = 8.3 Hz, 1H), 1.48-1.43 (m, 2H), 1.30-1.26
(m, 2H), 1.14-1.12 (m, 3H).

BC{*H} NMR (101 MHz, CDCl5) 6 155.8, 144.2, 141.5, 127.8, 127.1, 125.2, 120.1, 66.5, 54.5,
47.5,42.5, 40.5, 35.8, 35.5, 28.3, 26.4.

MS (HRMS, TOF-MS [M+Na]*): Calcd for [C2:H2sNO,Na]*: 356.1627; Found: 356.1639.
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2.3 Deprotection of hydroamination product

Deprotection of (9H-fluoren-9-yl)methyl (1-phenylethyl)carbamate (3a)

1. KOH (2 equiv)

(@)
MeOH, 5 min ® o (§9
» 0.5 NH; on\n/
2. Oxalic acid, 5 0
Acetone
3a 5a

In a 10 mL RB, (9H-fluoren-9-yl)methyl (1-phenylmethyl)carbamate (3a, 180 mg, 0.524 mmol)
was taken in methanol (0.25 M), and 2 equiv KOH (58.8 mg, 1.05 mmol) were added and
stirred at RT for 5 min, after the completion of the reaction (monitored by TLC, 20% ethyl
acetate in hexane) reaction mixture was concentrated under reduced pressure. Water was
added to the residue, and the organic compound was extracted with DCM. The organic layers
combined and were concentrated under reduced pressure. The crude product was dissolved
in acetone (0.5 M), and an acetone solution (0.5 M) of 1.5 equiv of oxalic acid (70.8 mg, 0.786
mmol) was added dropwise into it. Resulted precipitate was filtered out and washed with

acetone to remove the excess oxalic acid.
1-Phenylethylamineoxalate (5a)

Yield: 64 mg; 58%.

Physical state: White solid.

Melting point: 178 °C.

'H NMR (400 MHz, D,0) & 7.51-7.47 (m, 5H), 4.55 (g, J = 6.8 Hz, 1H), 1.66 (3H, d, J = 7.2
Hz).

13C{*H} NMR (101 MHz, D,0) 6 173.3, 137.8, 129.3, 129.2, 126.5, 51.0, 19.3.
Spectral data matches with previously reported literature®.

MS (HRMS, TOF-MS): Cacld for [M—C,04NHs]* = [CsHe]*: 105.0704, Found: 105.0707.
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Deprotection of (9H-fluoren-9-yl)methyl (1-(p-tolyl)ethyl)carbamate (3b)

1. KOH (2 equiv)

, O
MeOH, 5 min ©) ) ©
» 0.5 NH; OJ\H/O
2. Oxalic acid, 5 0O
Acetone
3b 5b

In a 10 mL RB (9H-fluoren-9-yl)methyl (1-(p-tolyl)ethyl)carbamate (187 mg, 0.524 mmol) was
taken in Methanol (0.25 M), and 2 equiv KOH (58.8 mg, 1.05 mmol) were added and stirred
at RT for 5 min. After the completion of the reaction (monitored by TLC, 20 % ethyl acetate in
hexane), the reaction mixture was concentrated under reduced pressure, and a water workup
was done with DCM. The organic layer collected was concentrated under reduced pressure.
The crude product was dissolved in acetone (0.5 M), and an acetone solution (0.5 M) of 1.5
equiv of oxalic acid (70.8 mg, 0.786 mmol) was added dropwise into it. Resulted precipitate

was filtered out and washed with acetone to remove the excess oxalic acid
1-(p-tolyl)ethanaminium oxalate (5b):

Yield: 94 mg; 80%.

Physical state: White solid.

Melting point: 198 °C.

IH NMR (400 MHz, D,0) & 7.36—7.30 (m, 4H), 4.49 (g, J = 6.8 Hz, 1H), 2.33 (s, 3H), 1.61 (d,
J = 6.8 Hz, 3H).

13C{*H} NMR (101 MHz, D,0) 5 167.9, 139.5, 134.8, 129.7, 126.5, 50.7, 20.1, 19.2.

MS (HRMS, TOF-MS): Cacld for [M=C,04NHs]* = [CoH11]*: 119.0861, Found: 119.0870.
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2.4 Reaction mechanistic analysis:
NMR analysis
9F{IH} NMR analysis:

To an oven-dried screw cap NMR tube containing CsFs (0.1 M in CDCls) in a closed capillary,
0.5 mL CDCI; was added, followed by TfOH (50 uL,1 equiv) (Note: white turbidity was
observed). After recording °F{*H} NMR, Fmoc-NH: (2a; 6 mg; x 10 times) / hydroamination
product (3a; 8.9 mg x 10 times) was added portion-wise (0.1 equiv to 1 equiv; like titration),
and °F{*H} NMR was recorded.

Note: The NMR tube was carefully tilted up and down to get a proper mixing, and CsFs was

used as a reference —165 ppm.

a) After adding 0.2 equiv Fmoc-NH_, a new peak was observed at —80.6 ppm, and the TfOH
peak (-79.1 ppm) completely disappeared®. Adding 0.5 equiv. and 1 equiv. Fmoc-NH;
resulted in a slight shift (-81.4 and —81.7 ppm)

CsFs

- (o]
TfOH + 1 eq. FmocNH, 3 8
|
TIOH +05eq. FmocNH, 3 2
[ 1
©n -
TfIOH + 0.2 eq. FMOcNH,  §§ 8
TfOH g3 g

I -5‘5 -EIU -5‘5 -7:0 -'.|‘I'5 -UIO 3‘5 -9‘0 -9‘5 -1"30 -1 Ill5 —lI‘IO -1I‘|5 -1I20 -ll25 -1;30 -1 l35 —II‘IO -1-:15 -1I50 -1 I55 -IIGO pm

Figure S2: **F{*H} NMR analysis of Fmoc-NH: with gradually added TfOH (0.2 eq., 0.5 eq., and 1 eq.)
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b) After adding 0.2 equiv 3a, anew peak was observed at —80.4, and the TfOH peak (-
79.1 ppm) disappeared completely®. Adding 0.5 equiv. and 1 equiv. 3a, resulted in a
slight shift (-81.0 and —81.6 ppm).

TIOH + 1 eq. 3a

-81.6
-165.0 | '

-165.0

TfOH + 0.5 eq. 3a

810

—-1650 —

— 82,1

3
TfOH+ 0.2 eq. 3a [

.

1

814
-165.0 7

TfOH : Z

T T T

T T T T T T T T T T T T T T T T T T T
-55 -60 -65 70 75 80 -85 90 -85 100 -105 -110 -115 -120 -125 -130 -135 -140 -145 -150 -155 -160

Figure S3: ®F{IH} NMR analysis of 3a with gradually added TfOH (0.2 eqg., 0.5 eq., and 1 eq.)
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19F{*H} NMR reaction monitoring at 55 °C:

’d
TfOH (10 mol%)
+ >
CDCl5 (0.5 M)
55°C,5h
1a 2a 3a

To an oven-dried screw cap NMR tube containing CesFs (0.1 M in CDCIs) in a closed capillary,
CDCI; (0.5 M, 0.5 mL) was added using an oven-dried needle with a glass syringe, followed
by TfOH (0.025 mmol, 10 mol%, 2.5 uL). After recording *H and **F{*H} NMR, Fmoc-NH- (2a,
60.5 mg, 0.25 mmol, 1 equiv) was added, and *H and °F{*H} NMR were recorded. At last,
styrene (1a, 0.75 mmol, 3 equiv, 87 uL) was added, and 'H and °F{*H} NMR were recorded.

Then, the NMR probe temperature was raised to 55 °C gradually, and **F{*H} NMR was
recorded every hour.

Note: Due to the limited solubility of Fmoc-NH, and shimming issues, *H NMR could not be

recorded. Peaks were analyzed by keeping CeFs as a reference at —165 ppm.

The addition of TfOH to CDClIs results in immediate white turbidity. In **F{*H} NMR, two peaks
were observed at —79.1 ppm, corresponding to homogenously dissolved TfOH, and a small
broad peak at —-82.4 ppm due to immediate moisture absorption. These data closely agreed

with the previously reported chemical shift values and studies®®.

Adding Fmoc-NH; to this results in the interaction between Fmoc-NH: and TfOH. After adding
styrene to this, no changes were observed in **F{*H} NMR chemical shift values. The **F{*H}
NMR recorded each hour shows the overlapping of two peaks at —81.2 ppm. This showed that
FmocNH; (2a) and hydroamination product (3a) have hydrogen bonding interaction with TfOH

during the reaction, and no free TfOH was observed.
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Figure S4: Stacked °F{*H} NMR spectra of reaction monitored at 55 °C.
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!H NMR analysis:

To an oven-dried NMR tube (separate analysis), styrene (1a; 0.75 mmol, 3 equiv, 87 pL) /
Fmoc-NH (2a; 60.5 mg, 0.25 mmol, 1 equiv) / hydroamination product (3a; 89.2 mg, 0.25
mmol, 1 equiv)was added, followed by 0.5 mL CDCls. After recording *H NMR, TfOH was
added gradually (0.1 equiv. to 1 equiv.), and *H was recorded after each addition.

Note: The NMR tube was carefully tilted up and down to get proper mixing.

a) After adding 0.1 equiv of TfOH (10 mol%) to the styrene, immediate decomposition and
color change were observed (Figure S5). Adding further, TfOH did not show any further
changes’.

Styrene

Styrene + 10% TfOH /k
A /JN%L—
Jh

T T T T T T T T T T T T T T T T T T T T T T T T T 1
115 110 105 100 &5 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 ppm

Figure S5: *H NMR analysis of styrene with TfOH
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b) Adding 0.2 equiv of TfOH to Fmoc-NH: results in the disappearance of the NH peak at

4.71 ppm and a new broad peak at 8.69 ppm. Adding 0.5 equiv results in the peak shifting

to 9.66 ppm and broadening. After reaching 1 equiv. of TfOH, a broad peak was observed
at 13.03 ppm. Also, the CH> peak (doublet; 4.42 ppm) and CH peak (triplet; 4.24 ppm)
showed considerable deshielding as they moved to 4.62 ppm and 4.25 ppm, respectively.

—13.03

FmocNH, + 1 eq. TTOH

FmocNH, + 0.5 eq. TTOH

FmMOocNH, + 0.2 eq. TFOH

9.66
7.74
7.72
7.55
7.53
7.42
7.40
7.38
7.33
7.3
7.29
7.26

FmocNH,

4.53
4.52
4.24
422
4.21

r

T T T T T
135 130 125 120 1.5

11.0

T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

Figure S6: 'H NMR analysis of Fmoc-NH: with TfOH

T T
105  10.0

T 1
35 ppm

The CO group may also get protonated (like the protonation of carbamic acids), which is well

known for carbamate groups®-1°. However, the observed pattern shows that NH, peaks were

immediately undergoing exchange, and slowly, C=0 may get protonated reversibly.
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c) Adding 0.1 equiv of TfOH to 3aresults in the partial disappearance of the NH peak at 5.24

ppm and a new broad peak at 10.07 ppm. Adding 0.2 equiv results in a complete

conversion of the NH peak at 5.25 ppm and a new broad peak at 12.55 ppm. After

reaching 0.5 equiv and 1 equiv of TfOH, a broad peak was observed at 13.67 ppm and

14.14 ppm, respectively. While the CH proton of benzylic carbon results in slow

decomposition due to benzylic deprotection by strong acids?!?.

Cleaving benzylic PG

in the presence of acid

—14.14

3a+1eq TIOH

Stable Fmoc PG
in the presence of acid

—13.67

3a+ 0.5eq. TIOH

TR TOOR DT TR OO OO OTO OO0 @ TN ~
NORRTTITTOONAANNNNCOOD@DD~~RNNB T NN T
-

283888 BhE3352882 22

—12.55

3a+ 0.2eq. TTOH

3a+0.1eq. TTOH

3a

10.07

I Wy |.|)
\ _ J (WY, S L _Nn\.‘_ v I'}..I.“-\ _____ l”
22335 58
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@
e
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»
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Figure S7: *H NMR analysis of 3a with TfOH

The CO group may also get protonated (like the protonation of carbamic acids), which is well

known for carbamate groups®®!2. However, the NH proton’s fast exchange was observed.

Due to the decomposition and this competitive protonation, assigning becomes impractical.
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Kinetic analysis®’

The reaction progress was monitored by LC-MS instrument using the HPLC reverse phase
C18 column (100 mm x 2.1 mm i.d., 3 ym), using the optimized method file mentioned below,
and the photodiode array (PDA) detector set at 254 nm.

Overall running time: 6 minutes, acetonitrile — 80% and water — 20% as an isocratic mixture;

flow rate = 0.2 mL/minute; injection volume = 1 L.
General procedure followed for the kinetic analysis:
Reaction setup for the standard reaction:

To a 30 mL oven-dried reaction vial with a magnetic stir bar (15 mm x 6 mm), Fmoc-NH: (2a,
242 mg, 1 mmol, 1 equiv.) was added, followed by styrene (1a, 316 mg, 3 mmol, 3 equiv., 348
uL). 2 mL of CHCI3 (0.5 M) was added to the resulting white slurry. Finally, CFsSOsH (15.3
mg, 10 mol%, 9 ulL)) was added using a 100 uL glass syringe. It was closed with a PTFE

screw cap and placed in a pre-heated metal block at 60 °C for 6 hours with stirring (500 rpm).

The same procedure was followed for the different excess experiments of FmocNH,, styrene,

and catalyst loading. The reagent volume was recalculated according to the changes.
Sample preparation for HPLC analysis:

Every 30 minutes, the reaction vial was removed from the heating block and allowed to cool
down for a minute. 10 uL of reaction crude aliquot was taken out using a 100 uL micropipette
and diluted to 2 mL using acetonitrile in a vial. It was further analyzed after obtaining the data

from HPLC analysis.

(Due to the limited solubility of Fmoc-NH,, a tip was completely dipped into the bottom of the

reaction mixture to take aliquot)
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Concentration calculation and VTNA plotting:

The concentration of the formed product was calculated from the observed area in LC using
a calibrated method file and linear fitting method. The obtained concentration was multiplied
by the dilution factor to get the actual reaction mixture concentration. The obtained
concentrations from all the reactions were plotted in the Variable Time Normalization Analysis
(VTNA) Excel sheet developed by Prof. Jordi Burés and co-workers. The average time and
obtained concentrations were used for the final plots and the error bar.

Note: Some samples showed a slight drift in the retention time. However, the MS(ESI) m/z

data confirmed the presence of the compound.

Calibration curve for la, 2a and 3a:

* 1a
. Linear fit of 1a
7 Equation y=a+b'x
1.7x10° 4 piot F
1 Weight No Weighting ®
1.6x107  Intercept 5997956.6 + 774919.640
Slope 73445228 + 73060.1243
| Residual Sum of Square 1.00083E12
1.5%1 07 | Pearson'sr 0.98548
] R-Square (COD) 0.97117
— Adj. R-Square 0.96156
= 1.4x107 - .
Z
@ 1.3%x107 o
o
V]
O 1.2x107
-
1.1x107
1.0x107
9.0%10° 4 ®
BOx1 P+ 7
4 6 8 10 12 14 16

[1a] (mM)

Figure S8: HPLC calibration curve of styrene (1a)
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Figure S9: HPLC calibration curve of Fmoc-NH: (2a)

3a
Linear fit of 3a

Equation y=a+b*x

| Plot B

Weight No Weighting

Intercept -80169.9 1 287398.2623

Slope 2143039.8 + 173307.673

Residual Sum of Sguare 2.25267E11

Pearson's r 0.99033

R-Square (COD) 0.98076

Adj. R-Square 0.97434

05 10 15 20 25
[3a] (mM)

Figure S10: HPLC calibration curve of the product (3a)
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Reaction mixture LC profile

1%108
1a
3.6 min
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Retention time (min)

Figure S11:HPLC profile of 1a, 2a and 3a with retention time
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Figure S12: Reaction progress was monitored for 6 hours (Retention time: 2 to 6 minutes was zoomed

for clarity). As the reaction goes on, the 1a and 2a areas decreased, and the 3a area increased.
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Figure S13: Conversion profile of 1a and 2a to 3a (%). An acceptable mass balance is

observed in the standard reaction.
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Standard reaction monitoring:

~ TfOH (10 mol%)
+ »
CHCI; (0.5 M)
60 °C,55h
1a 2a 3a
3 mmol 1 mmol

Concentration details of the reactants in the reaction mixture:

Reactant Amount added Actual concentration in 2 mL CHCl3
la 348 uL (3 mmol) 15M
2a 242 mg (1 mmol) 0.5 M
TfOH 9 uL (0.1 mmol; 10 mol%) 0.05 M

Concentration details of LCMS sample:

o The final concentration of the LCMS
Actual concentration in _ _
Reactant sample (diluted with 2 mL CH3CN;
2 mL CHCls o _
dilution factor is 200)
10puL x15M=xx2mL
la 15M
=7.5mM
10uL x0.5M=xx2mL
2a 05M
=2.5mM
10 uL x 0.05 M =x x 2 mL
TfOH 0.05M
=0.25mM

The obtained HPLC concentration values were finally multiplied by 0.2, the dilution factor for

mM to M.
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Same excess and catalyst inhibition experiments:

The same excess reaction and reaction with the product were added to find out any possibility

of catalytic deactivation or product inhibition.

, The final concentration of the
_ . Actual [M] in 2 mL CHCl3 _ _
Reaction condition _ _ LCMS sample (diluted with 2
(Reaction mixture)
mL CH3CN)
10puL x1.5M=xx%x2mL
la 348 uL; 1.5 M
=7.5mM
_ 10puL x 0.5M =xx2mL
Standard reaction 2a 242 mg; 0.5 M
=2.5mM
10 uL x 0.05 M =x x 2 mL
TfOH 9uL;0.05M
=0.25 mM
10 puL x 0.9 M =xx%x2mL
la 209 uL; 0.9 M
= 4.5 mM
10puL x 0.3 M =xx2mL
Same excess 2a 145 mg; 0.3 M
=1.5mM
10 uL x 0.05 M =x x 2 mL
TfOH 9uL;0.05M
=0.25 mM
10 uL x 0.9 M =xx 2 mL
la 209 uL; 0.9 M
=45mM
10puL x 0.3 M =xx2mL
2a 145 mg; 0.3 M
=1.5mM
Product added
10 uL x 0.05 M =x x 2 mL
TfOH 9uL;0.05M
=0.25 mM
10puL x0.2M=xx2mL
3a 137 mg; 0.2 M
=0.2 mM
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Standard reaction (set 1) Standard reaction (set 2)
LC Reaction LC Reaction
t (h) concentration | concentration t (h) concentration | concentration
[3a] (mM) [3a] (M) [3a] (mM) [3a] (M)
0.00 0 0 0.00 0 0
0.50 0.43938 0.08831538 0.50 0.4282 0.0860682
1.00 0.77324 0.15542124 1.00 0.79214 0.15922014
1.50 1.00717 0.20244117 1.50 0.96502 0.19396902
2.00 1.10098 0.22129698 2.00 1.05788 0.21263388
2.50 1.19371 0.23993571 2.50 1.23584 0.24840384
3.00 1.28546 0.25837746 3.00 1.31001 0.26331201
3.50 1.42528 0.28648128 3.50 1.44778 0.29100378
4.00 1.57421 0.31641621 4.00 1.60492 0.32258892
4.50 1.73101 0.34793301 4.50 1.73101 0.34793301
5.00 1.83804 0.36944604 5.00 1.81952 0.36572352
5.50 1.84221 0.37028421 5.50 1.88132 0.37814532
Time (h) Average ([3a]) Standard deviation ([3a])
0.00 0 0
0.50 0.086758 0.001581091
1.00 0.156538 0.002672864
1.50 0.197219 0.00596091
2.00 0.215886 0.00609526
2.50 0.242955 0.005958082
3.00 0.259547 0.003471894
3.50 0.287306 0.003181981
4.00 0.317913 0.00434305
4.50 0.346202 0
5.00 0.365756 0.002619124
5.50 0.372353 0.005530989
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Same excess (set 1)

Same excess (set 2)

LC Reaction LC Reaction
t (h) concentration concentration t (h) concentration | concentration
[3a] (M) [3a] (M) [3a] (MM) [3a] (M)
0.00 0.000 0 0.00 0.000 0
0.50 0.184 0.09175 0.50 0.178 0.08896
1.00 0.266 0.13275 1.00 0.258 0.12916
1.50 0.302 0.1512 1.50 0.316 0.15793
2.00 0.346 0.17281 2.00 0.369 0.18456
2.50 0.372 0.18608 2.50 0.412 0.2058
3.00 0.414 0.20719 3.00 0.441 0.22049
3.50 0.440 0.2198 3.50 0.471 0.23554
4.00 0.470 0.23497 4.00 0.509 0.25469
4.50 0.505 0.25252 4.50 0.542 0.27114
5.00 0.575 0.28735 5.00 0.590 0.2952
5.50 0.597 0.29851 5.50 0.608 0.30387
Time shift Standard deviation
Average ([3a])
t (h) Time+1.5 (h) ([3a])
0.00 1.50 0 0
0.50 2.00 0.090355 0.001972828
1.00 2.50 0.130955 0.002538513
1.50 3.00 0.154565 0.004758829
2.00 3.50 0.178685 0.008308505
2.50 4.00 0.19594 0.013944146
3.00 4.50 0.21384 0.00940452
3.50 5.00 0.22767 0.011129861
4.00 5.50 0.24483 0.013944146
4.50 6.00 0.26183 0.013166328
5.00 6.5 0.291275 0.005550788
5.50 7.00 0.30119 0.003790092
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Product (3a) added (set 1)

Product (3a) added (set 2)

LC Reaction LC Reaction
t (h) concentration concentration t (h) concentration concentration
[3a] (M) [3a] (M) [3a] (MM) [3a] (M)
0.00 0.381 0.19032 0.00 0.370 0.18496
0.50 0.438 0.21909 0.50 0.430 0.21502
1.00 0.491 0.24539 1.00 0.493 0.2463
1.50 0.573 0.28674 1.50 0.560 0.28012
2.00 0.599 0.29942 2.00 0.592 0.29584
2.50 0.634 0.31684 2.50 0.630 0.31494
3.00 0.671 0.3355 3.00 0.699 0.34963
3.50 0.753 0.37625 3.50 0.762 0.3812
4.00 0.811 0.40574 4.00 0.783 0.3914
4.50 0.883 0.44137 4.50 0.845 0.42241
5.00 0.939 0.46938 5.00 0.916 0.45818
5.50 0.984 0.49183 5.50 0.964 0.48194
Time shift Standard deviation
Average ([3a])
t (h) Time+1.5 (h) ([3a))
0.00 1.50 0.18764 0.003790092
0.50 2.00 0.217055 0.002877925
1.00 2.50 0.245845 0.000643467
1.50 3.00 0.28343 0.004681047
2.00 3.50 0.29763 0.002531442
2.50 4.00 0.31589 0.001343503
3.00 4.50 0.342565 0.009991419
3.50 5.00 0.378725 0.003500179
4.00 5.50 0.39857 0.010139911
4.50 6.00 0.43189 0.013406745
5.00 6.5 0.46378 0.007919596
5.50 7.00 0.486885 0.006993286
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Figure S14: standard reaction (yellow color), same excess (shown in red color) with 1.5 h time shift

and product added reaction (green color).

When time shift was adjusted to 1.5 h, the same excess experiment showed the expected
deviation (Red), which strongly supports the product inhibition due to the interaction between
TfOH and 2a/ 3a.

Order of styrene (l1a):

3 different reactions were analyzed to find out the order of styrene (1a).

The final concentration of the LCMS
laloading Actual [1a] in 2 mL CHCIs sample (diluted with 2 mL CH3CN;
dilution factor is 200)
Standard reaction 10 puL x1.5M=xx%x2mL
(3 mmol) HMdplLiloM =7.5mM
Higher loading 464 uL; 2 M 0puLx2M=xx2mL
(4 mmol) =10 mM
Higher loading 581 uL;25M 10 uL x25M =xx 2 mL
(5 mmol) =125 mM

S46



Standard reaction (set 1)

Standard reaction (set 2)

LC Reaction LC Reaction

t (h) concentration concentration t (h) concentration concentration
[3a] (M) [3a] (M) [3a] (M) [3a] (M)

0.00 0 0 0.00 0 0
0.50 0.43938 0.087876 0.50 0.4282 0.08564
1.00 0.77324 0.154648 1.00 0.79214 0.158428
1.50 1.00717 0.201434 1.50 0.96502 0.193004
2.00 1.10098 0.220196 2.00 1.05788 0.211576
2.50 1.19371 0.238742 2.50 1.23584 0.247168
3.00 1.28546 0.257092 3.00 1.31001 0.262002
3.50 1.42528 0.285056 3.50 1.44778 0.289556
4.00 1.57421 0.314842 4.00 1.60492 0.320984
4.50 1.73101 0.346202 4.50 1.73101 0.346202
5.00 1.83804 0.367608 5.00 1.81952 0.363904
5.50 1.84221 0.368442 5.50 1.88132 0.376264

Average ([3a])

Standard deviation ([3a])

0 0
0.086758 0.001581091
0.156538 0.002672864
0.197219 0.00596091
0.215886 0.00609526
0.242955 0.005958082
0.259547 0.003471894
0.287306 0.003181981
0.317913 0.00434305
0.346202 0
0.365756 0.002619124
0.372353 0.005530989
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Higher 1areaction (4 mmol) (set-1)

Higher lareaction (4 mmol) (set-2)

LC Reaction LC Reaction

t (h) concentration concentration t (h) concentration concentration
[3a] (M) [3a] (M) [3a] (M) [3a] (M)

0.00 0 0 0.00 0 0
0.50 0.46711 0.093422 0.50 0.48536 0.097072
1.00 0.98904 0.197808 1.00 0.88339 0.176678
1.50 1.23707 0.247414 1.50 1.2609 0.25218
2.00 1.45727 0.291454 2.00 1.38887 0.277774
2.50 1.64482 0.328964 2.50 1.53281 0.306562
3.00 1.77788 0.355576 3.00 1.71368 0.342736
3.50 1.90342 0.380684 3.50 1.87466 0.374932
4.00 1.99861 0.399722 4.00 1.96067 0.392134
4.50 1.96022 0.392044 4.50 1.99123 0.398246
5.00 2.06858 0.413716 5.00 2.0893 0.41786
5.50 2.10761 0.421522 5.50 2.10663 0.421326

Average ([3a])

Standard deviation ([3a])

0 0
0.095247 0.00258094
0.187243 0.014941166
0.249797 0.003370071
0.284614 0.009673221
0.317763 0.015840606
0.349156 0.009079251
0.377808 0.004067278
0.395928 0.005365526
0.395145 0.004385476
0.365756 0.002619124
0.372353 0.005530989
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Higher lareaction (5 mmol) (set-1)

Higher 1areaction (5 mmol) (set-2)

LC Reaction LC Reaction

t (h) concentration concentration t (h) concentration concentration

[3a] (M) [3a] (M) [3a] (M) [3a] (M)
0.00 0 0 0.00 0 0
0.50 0.52054 0.104108 0.50 0.50391 0.100782
1.00 1.00698 0.201396 1.00 0.97297 0.194594
1.50 1.26922 0.253844 1.50 1.15662 0.231324
2.00 1.51654 0.303308 2.00 1.39463 0.278926
2.50 1.69579 0.339158 2.50 1.67138 0.334276
3.00 1.88874 0.377748 3.00 1.81683 0.363366
3.50 1.95691 0.391382 3.50 1.93924 0.387848
4.00 2.03942 0.407884 4.00 2.0102 0.40204
4.50 2.1125 0.4225 4.50 2.11663 0.423326
5.00 2.07401 0.414802 5.00 1.93536 0.387072
5.50 1.9446 0.38892 5.50 1.85497 0.370994

Average ([3a])

Standard deviation ([3a])

0 0
0.102445 0.002351837
0.197995 0.00480974
0.242584 0.015924045
0.291117 0.017240678
0.336717 0.003452095
0.370557 0.01016961
0.389615 0.002498915
0.404962 0.004132332
0.422913 0.00058407
0.400937 0.019608071
0.379957 0.012675596
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Figure S15: VTNA plots of 3a with respectto 1.5 M, 2 M, and 2.5 M concentrations of 1a having orders 0 to
1.5.

Applying the VTNA analysis, a significant overlap between the curves was obtained for an
order of 1a, equal to 1 with respect to 3a formation. This exactly matches the expected styrene

involvement in one catalytic cycle.
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Order of Fmoc-NH: (2a):

3 different reactions were analyzed to find out the order of FmocNH; (2a).

The final concentration of the
2aloading Actual [2a] in 2 mL CHCI; | LCMS sample (diluted with 2 mL
CHsCN; dilution factor is 200)
Standard reaction 10 uL x 0.5 M =xx 2 mL
(1 mmol) 242mg; 05 M =2.5mM
Lower loading (0.6 145 mg; 0.3 M 10 puL x 0.3 M =xx2mL
mmol) =1.5mM
Higher loading (1.4 338 mg; 0.7 M 10puL x 0.7M=xx2mL
mmol) =3.5mM
Standard reaction (set 1) Standard reaction (set 2)
LC Reaction LC Reaction
t (h) concentration concentration t (h) concentration concentration
[3a] (mM) [3a] (M) [3a] (MM) [3a] (M)
0.00 0 0 0.00 0 0
0.50 0.43938 0.087876 0.50 0.4282 0.08564
1.00 0.77324 0.154648 1.00 0.79214 0.158428
1.50 1.00717 0.201434 1.50 0.96502 0.193004
2.00 1.10098 0.220196 2.00 1.05788 0.211576
2.50 1.19371 0.238742 2.50 1.23584 0.247168
3.00 1.28546 0.257092 3.00 1.31001 0.262002
3.50 1.42528 0.285056 3.50 1.44778 0.289556
4.00 1.57421 0.314842 4.00 1.60492 0.320984
4.50 1.73101 0.346202 4.50 1.73101 0.346202
5.00 1.83804 0.367608 5.00 1.81952 0.363904
5.50 1.84221 0.368442 5.50 1.88132 0.376264
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Average ([3a])

Standard deviation ([3a])

0 0
0.086758 0.001581091
0.156538 0.002672864
0.197219 0.00596091
0.215886 0.00609526
0.242955 0.005958082
0.259547 0.003471894
0.287306 0.003181981
0.317913 0.00434305
0.346202 0
0.365756 0.002619124
0.372353 0.005530989

Lower 2a reaction (set 1)

Lower 2a reaction (set 2)

LC Reaction LC Reaction

t (h) concentration concentration t (h) concentration concentration
[3a] (MM) [3a] (M) [3a] (MM) [3a] (M)

0.00 0 0 0.00 0 0
0.50 0.23749 0.047498 0.50 0.29078 0.058156
1.00 0.64888 0.129776 1.00 0.63053 0.126106
1.50 0.81685 0.16337 1.50 0.7194 0.14388
2.00 0.93076 0.186152 2.00 0.8587 0.17174
2.50 1.00305 0.20061 2.50 1.00034 0.200068
3.00 1.09272 0.218544 3.00 1.10431 0.220862
3.50 1.11157 0.222314 3.50 1.13105 0.22621
4.00 1.14141 0.228282 4.00 1.17396 0.234792
4.50 1.2034 0.24068 4.50 1.22439 0.244878
5.00 1.21083 0.242166 5.00 1.22754 0.245508
5.50 1.2142 0.24284 5.50 1.23584 0.247168
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Average ([3a]) Standard deviation ([3a])
0 0
0.052827 0.03768172
0.127941 0.012975409
0.153625 0.068907556
0.178946 0.050954115
0.200339 0.001916259
0.219703 0.008195368
0.224262 0.01377444
0.231537 0.023016326
0.242779 0.014842171
0.243837 0.011815754
0.245004 0.015301791
Higher 2areaction (set 1) Higher 2a reaction (set 2)
LC Reaction LC Reaction
t (h) concentration concentration t (h) concentration concentration
[3a] (mM) [3a] (M) [3a] (mM) [3a] (M)
0.00 0 0 0.00 0 0
0.50 0.49505 0.09901 0.50 0.49421 0.098842
1.00 0.81067 0.162134 1.00 0.88818 0.177636
1.50 1.12982 0.225964 1.50 1.0932 0.21864
2.00 1.27074 0.254148 2.00 1.26581 0.253162
2.50 1.38028 0.276056 2.50 1.51206 0.302412
3.00 1.5457 0.30914 3.00 1.64179 0.328358
3.50 1.72611 0.345222 3.50 1.77401 0.354802
4.00 1.83589 0.367178 4.00 1.90153 0.380306
4.50 1.92852 0.385704 4.50 2.10959 0.421918
5.00 2.00155 0.40031 5.00 2.26279 0.452558
5.50 2.05693 0.411386 5.50 2.27967 0.455934
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Average ([3a])

Standard deviation ([3a])

0 0
0.098926 0.000118794
0.169885 0.010961569
0.222302 0.00517885
0.253655 0.000697207
0.289234 0.018636506
0.318749 0.013589178
0.350012 0.006774083
0.373742 0.009282898
0.403811 0.025607165
0.426434 0.036944915

0.43366 0.031500193
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Figure S16: VTNA plots of 3a using 1.5 M, 2 M, and 2.5 M concentrations of 2a having orders 0, 0.5,

and 1.

Applying the VTNA analysis, a significant overlap between the curves was obtained for an

order of 2a, equal to 0.5, with respect to 3a formation. The interaction with TfOH resulted in

the fractional value of order (0.5).
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Order of catalyst (TfOH):

3 different reactions were analyzed to find out the order of TfOH.

Actual [2a] in 2 mL

The final concentration of the
LCMS sample (diluted with 2

TfOH loading o _
CHCI3 mL CHzCN; dilution factor is
200)
Standard reaction (0.1 10 uL x 0.5M =xx 2 mL
mmol; 10 mol%) JuLi0.05M =0.25 mM
Higher loading (0.15 13.5 uL; 0.075 M 10puL x 0.3 M=xx2mL
mmol; 15 mol%) = 0. 375mM
Higher loading (0.2 mmol; 18 uL; 0.1 M 1I0puL x0.7M=xx2mL
20 mol%) =0.5mM
Standard reaction (set 1) Standard reaction (set 2)
LC Reaction LC Reaction
t (h) concentration concentration t (h) concentration concentration
[3a] (mM) [3a] (M) [3a] (MM) [3a] (M)
0.00 0 0 0.00 0 0
0.50 0.43938 0.087876 0.50 0.4282 0.08564
1.00 0.77324 0.154648 1.00 0.79214 0.158428
1.50 1.00717 0.201434 1.50 0.96502 0.193004
2.00 1.10098 0.220196 2.00 1.05788 0.211576
2.50 1.19371 0.238742 2.50 1.23584 0.247168
3.00 1.28546 0.257092 3.00 1.31001 0.262002
3.50 1.42528 0.285056 3.50 1.44778 0.289556
4.00 1.57421 0.314842 4.00 1.60492 0.320984
4.50 1.73101 0.346202 4.50 1.73101 0.346202
5.00 1.83804 0.367608 5.00 1.81952 0.363904
5.50 1.84221 0.368442 5.50 1.88132 0.376264
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Average ([3a])

Standard deviation ([3a])

0 0
0.086758 0.001581091
0.156538 0.002672864
0.197219 0.00596091
0.215886 0.00609526
0.242955 0.005958082
0.259547 0.003471894
0.287306 0.003181981
0.317913 0.00434305
0.346202 0
0.365756 0.002619124
0.372353 0.005530989

15 mol% TfOH reaction (set 1)

15 mol% TfOH reaction (set 2)

LC Reaction LC Reaction

t (h) concentration concentration t (h) concentration concentration

[3a] (mM) [3a] (M) [3a] (MM) [3a] (M)
0.00 0 0 0.00 0 0
0.50 0.28407 0.056814 0.50 0.35577 0.071154
1.00 0.93213 0.186426 1.00 0.69414 0.138828
1.50 1.13978 0.227956 1.50 0.90095 0.18019
2.00 1.32609 0.265218 2.00 1.12907 0.225814
2.50 1.57543 0.315086 2.50 1.24047 0.248094
3.00 1.67673 0.335346 3.00 1.38475 0.27695
3.50 1.77114 0.354228 3.50 1.54381 0.308762
4.00 1.8585 0.3717 4.00 1.74105 0.34821
4.50 1.9661 0.39322 4.50 1.81411 0.362822
5.00 2.01125 0.40225 5.00 1.85028 0.370056
5.50 2.02289 0.404578 5.50 1.96703 0.393406
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Average ([3a])

Standard deviation ([3a])

0 0

0.063984 0.010139911
0.162627 0.033656869
0.204073 0.033775663
0.245516 0.027862836

0.28159 0.047370497
0.306148 0.041292208
0.331495 0.032149317
0.359955 0.016609938
0.378021 0.021494632
0.386153 0.022764596
0.398992 0.007899797

20 mol% TfOH reaction (set 1)

20 mol% TfOH reaction (set 2)

LC Reaction LC Reaction

t (h) concentration concentration t (h) | concentration concentration
[3a] (mM) [3a] (M) [3a] (MM) [3a] (M)

0.00 0 0 0.00 0 0
0.50 0.44828 0.089656 0.50 0.49218 0.098436
1.00 0.90697 0.181394 1.00 0.78222 0.156444
1.50 1.17124 0.234248 1.50 1.04147 0.208294
2.00 1.32346 0.264692 2.00 1.26518 0.253036
2.50 1.51966 0.303932 2.50 1.45404 0.290808
3.00 1.67671 0.335342 3.00 1.68139 0.336278
3.50 1.81388 0.362776 3.50 1.84532 0.369064
4.00 1.9958 0.39916 4.00 1.99996 0.399992
4.50 2.04237 0.408474 4.50 2.05274 0.410548
5.00 2.00853 0.401706 5.00 2.03068 0.406136
5.50 2.02105 0.40421 5.50 2.02727 0.405454
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Average ([3a])

Standard deviation ([3a])

0 0
0.094046 0.006208398
0.168919 0.017642314
0.221271 0.018352249
0.258864 0.008242037

0.29737 0.009280069
0.33581 0.000661852
0.36592 0.004446287
0.399576 0.000588313
0.409511 0.001466539
0.403921 0.003132483
0.404832 0.000879641
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Figure S17: VTNA plots of 3a using 10 mol%, 20 mol%, and 30 mol% of TfOH with the time

normalized to 0, 0.5, and 1.

Applying the VTNA analysis, a significant overlap between the curves was obtained for an
order of TfOH, equal to 0.5, with respect to 3a formation. The interaction with FmocNH-

resulted in the fractional value of order (0.5).
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2.5 Control Experiments

Hydroamination with Fmoc-NH; in the presence of TEMPO

_ TFOH (10 mol%),
TEMPO (1 equiv)
NS +
I CHCl5 (0.5 M) | >
Z : Z
60°C, 5 h
1a 2a 3a

In a 5 ml screw-capped vial styrene (1a, 43.2 uL, 0.372 mmol) and Fmoc-NH. (2a, 30 mg,
0.124 mmol) were taken in CHCI; (0.5 M), and followed by triflic acid (1.12 uL, 0.012 mmol),
TEMPO (19.4 mg, 0.124 mmol) was added into the vial and the mixture was stirred at 60 °C
in a preheated metal block for 5 h. The reaction mixture was monitored by TLC. After the
completion of the reaction, the crude mixture was concentrated under reduced pressure and
purified using column chromatography on silica gel petether: ethyl acetate (95:5) binary

solvent mixture to get the (9H-fluoren-9-yl)methyl (1-phenylethyl)carbamate 3a (35 mg; 83 %).

Hydroamination with Fmoc-NH: in the presence of a base (EtsN):

TfOH (10 mol%),

~ EtsN (1 equiv)
+ '
CHCI; (0.5 M)
60°C,6to12h
1a 2a 3a

No reaction

In a 5 ml screw-capped vial, styrene (la, 43.2 uL, 0.372 mmol) and Fmoc-NH: (2a, 30 mg,
0.124 mmol) were taken in CHCI; (0.5 M), and EtsN (17.3 uL, 0.124 mmol) followed by triflic
acid (1.12 pL, 0.012 mmol) were added into vial and the mixture was stirred at 60 °C in a
preheated metal block for 6 h to 12 h. The progress of the reaction was monitored by TLC. No

desired product formation was observed.
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Hydroamination reaction in CDCls:

z TFOH (10 mol%) D
+ » +
CDCl5 (0.5 M)
60 °C, 5 h

1a 2a Deuterated 3a 3a
0% 77%

To an oven-dried 10 mL screw cap vial with a magnetic stir bar (10 mm x 6 mm), Fmoc-NH.
(2a, 121 mg, 0.5 mmol, 1 equiv) and styrene (1a, 1.5 mmol, 3 equiv, 174 ulL) were added.
Then, CDCls (0.5 M, 1 mL) was added using an oven-dried needle with a glass syringe. Finally,
TfOH (0.05 mmol, 10 mol%, 5 uL) was added using a 50 pL glass syringe. Then the vial was
closed with a PTFE screw cap and placed in the pre-heated metal block at 60 °C for 5 h with
constant stirring (500 rpm). After 5 h, TLC was checked and purified as mentioned for
substrate 3a (133 mg; 78%).

The integration value of the CH; peak at 1.51 ppm in *H NMR did not show any changes. The
splitting pattern of the CHs peak at 22.5 ppm in *C{*H} NMR remains as a singlet, and no

triplet pattern was observed.

Hydroamination with Fmoc-protected amines:

- R R
TfOH (10 mol%)
I N + > :
_ CHCls (0.5 M)
1a R =CHa; 3a 60°C, 20N R = CHj; 6a
=H; 3x = H; 6x

No reaction

In a 5 ml screw-capped vial with a stir bar, styrene (1a, 51 uL, 0.438 mmol) and 3a (50 mg,
0.146 mmol) or 3x (48 mg, 0.146 mmol) were taken in CHCI;z (0.5 M), and followed by triflic
acid (10 mol%). This mixture was stirred at 60 °C in a preheated metal block for 20 h. The

reaction mixture was monitored by TLC. No desired product formation was observed.
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Synthesis of 9-(((2,3-dihydro-1H-inden-1-yl)methoxy)methyl)-9H-fluorene (4a) from
Fmoc-NH:

JOL O TfOH (10 mol%), O O
H,0 (1 equiv)
H,NT 0 2 ©
-
. CHCI; (0.5 M) ?0 5
O 60 °C, 12 h

2a 4a

In a 5 ml screw-capped vial, Fmoc-NH- (2a, 40 mg, 0.167 mmol) was taken in CHCI; (0.5 M),
and triflic acid (1.49 uL, 0.016 mmol) and water (2.98 uL, 0.167 mmol) were added into the
vial, and the mixture was stirred at 60 °C in a preheated metal block for 12 h. After 12 h, the
crude reaction mixture was concentrated under reduced pressure, and the residue was
purified by column chromatography on silica gel using pet ether: ethyl acetate (90:6) binary
solvent as eluent to give the corresponding 9-(((2,3-dihydro-1H-inden-1-yl)methoxy)methyl)-
9H-fluorene.

9,9’-(oxybis(methylene))bis(9H-fluorene) (4a)*e:
TLC profile: 20% ethyl acetate in hexane; Rs = 0.38.

Purification: 200-400 mesh silica gel; column chromatography (eluent: 100% pet ether to

20% ethyl acetate in petether).
Yield: 24 mg; 38%.

Physical state: white solid.
Melting point: 101 °C.

IH NMR (400 MHz, CDCls) & 7.66 (d, J = 7.4 Hz, 2H), 7.50 (d, J = 7.2 Hz, 2H), 7.30 (t, J = 7.2
Hz, 2H), 7.21 (t, J = 7.2 Hz, 2H), 4.00-3.98 (m, 1H), 3.92 (d, J = 6 Hz, 2H).

13C{*H} NMR (101 MHz, CDCls) 5 144.5, 141.7, 127.7, 127.2, 124.8, 120.2, 65.3, 50.5

MS (HRMS, TOF-MS): Calcd for [M—C14H1:0]": 179.0860; Found: 179.0873.
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2.6 Table of unreacted substrates

The following substrates were tried for hydroamination reaction under the optimized condition.
The progress of the reaction was monitored by TLC. No desired product formation was

observed.

Non-activated alkenes and alkynes and activated alkenes

M@OI:/\\\/\/\

Conjugated vinyl arenes

@Mo @A&

a, p substituted vinyl arenes

Vinylarenes with EWG and EDG

R =NO,, R = Br
=CFg, = Cl (observed reaction in 8 h but the
= OMe product underwent decomposition
= NH, on isolation)
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2.7 Synthesis of 2-(3-vinylphenyl)naphthalene

~ OH

. Pd(PPh), (3 mol%)
ey - &
K,CO5 (1.1 equiv), OO
Br Toluene, Water
110 °C, 2 h

3-Bromostyrene (326 pl, 2.5 mmol) is charged into a 50 mL Schlenk tube equipped with a
magnetic stirrer with naphthylboronic acid (320 mg, 2.75 mmol) and Pd(PPhs)4 (87 mg, 0.073
mmol) under argon. Argon sparge toluene (6 mL) and potassium carbonate (380mg, 2.75
mmol) dissolved in water (2 mL) were added using a syringe. The reaction mixture was stirred
under reflux for 2 h. After the completion of the reaction, the reaction mixture was cooled and
passed through celite using DCM (20 mL). The crude was washed with water, and the
agueous phase was extracted twice with DCM (2 x 5 mL). The combined organic layers were
washed with water (15 mL), dried over anhydrous Na>SOQy, filtered, and the solvents removed
under reduced pressure. The residue was purified by column chromatography on silica gel

using pet ether as eluent.
2-(3-vinylphenyhnaphthalene:
TLC profile: 6% Ethyl acetate in hexane; Rt = 0.60.

Purification: 200—400 mesh silica gel; column chromatography (eluent: 100% pet ether to 5%
ethyl acetate in pet ether).

Yield: 414 mg; 72%.
Physical state: Yellow liquid.

IH NMR (400 MHz, CDCls) & 8.12 (s, 1H), 7.99-7.92 (m, 3H), 7.83-7.81 (m, 2H), 7.68-7.67
(m, 1H), 7.58-7.51 (m, 4H), 6.94-6.86 (m, 1H), 5.93 (d, J = 17.5 Hz, 1H), 5.40 (d, J = 10.8 Hz,
1H).

13C{*H} NMR (101 MHz, CDCls) & 141.6, 138.5, 138.3, 137.0, 133.8, 132.8, 129.1, 128.5,
128.3, 127.8, 127.1, 126.4, 126.1, 126.0, 125.7, 125.6, 125.2, 114.3.

MS (HRMS, TOF-MS [M+H]"): Calcd. For [CisHis]*: 231.1174; Found: 231.1201.
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4. H/BC {*H} NMR and HRMS spectra of compounds
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Figure S20: 'H NMR spectrum of (9H-fluoren-9-yl)methyl (1-phenylethyl)carbamate
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Figure S21: 13C{*H} NMR spectrum of (9H-fluoren-9-yl)methyl (1-phenylethyl)carbamate
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Figure S22: 'H NMR spectrum of (9H-fluoren-9-yl)methyl (1-(p-tolyl)ethyl)carbamate
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Figure S23: 3C{IH} and DEPT-135 NMR spectra of (9H-fluoren-9-yl)methyl (1-(p-tolyl)ethyl)carbamate
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Figure S24: COSY of (9H-fluoren-9-yl)methyl(1-(p-tolyl)ethyl)carbamate (3b) in CDCls. Alkyl and aryl regions were zoomed separately.

S73



S74

mJ
o
o
RN 1 .
1+ - b
o |
(4]
Nl |Iﬂn.ﬂllll IIIIIIIIIIII
0 ¢
o 1
1
1
1
1
1
1
=) 1
@ ] i
1
1
1
1
1
0 | i
© i
1
1
1
1
1
= i
¥ < ] !
Tw _
: ; ﬁ 1
fr— P ——————————— L o T
b <] | “ M
1 1 1
1 1 1
i i i
F— I b e 1 1
ER J“ » |
5— 0 " b i
1 1 1
1 1 1
1 1 1
1 1 1
| i P i
0 i i i
_ T T T =TT T ™
E2 & 8 ¢ {8 8 IR
1 1 1
= “ - !
T _. T
/N I I
o = = un o
- - o w
, o] ™ = u w
=]
oo



el
FL-
LT

(4

or"
e’
e’

0%°
£9°

F.
l—_

| e

~ -~

\/

7.5

7.7

7.3

pPpm

e e e e ] e e e e e

126 | G

I | I
0 ub o i
- (3] ™ ™
- 4 ol -
1,
A
o — O =~ — W
o Nwr -~ o r~ o
o~ ol NN N I =
— ] g ] — o

140

Figure S25: HSQC of (9H-fluoren-9-yl)methyl(1-(p-tolyl)ethyl)carbamate (3b) in CDCIls. Alkyl and aryl regions were zoomed separately.

141.4-—

S75



1H_p-tBu R S8 583 582385 ¢%

1.51
1.50

o M JML J

00

0

10 9

6 5 4 3 2 1 0 ppm

Wi

Figure S26: *H NMR spectrum of (9H-fluoren-9-yl)methyl (1-(4-(tert-butyl)phenyl)ethyl)carbamate
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Figure S27: 13C{*H} spectrum of (9H-fluoren-9-yl)methyl (1-(4-(tert-butyl)phenyl)ethyl)carbamate
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Figure S28: 'H NMR spectrum of (9H-fluoren-9-yl)methyl (1-([1,1'-biphenyl]-4-yl)ethyl)carbamate
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Figure S29: 13C{*H} NMR spectrum of (9H-fluoren-9-yl)methyl (1-([1,1'-biphenyl]-4-yl)ethyl)carbamate
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Figure S31: 13C{*H} NMR spectrum of (9H-fluoren-9-yl)methyl (1-(naphthalen-2-yl)ethyl)carbamate
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Figure S32: *H NMR spectrum of (9H-fluoren-9-yl)methyl (1-(4-(anthracen-9-yl)phenyl)ethyl)carbamate
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Figure S33: 13C{*H} NMR spectrum of (9H-fluoren-9-yl)methyl (1-(4-(anthracen-9-yl)phenyl)ethyl)carbamate
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Figure S34: 'H NMR spectrum of (9H-fluoren-9-yl)methyl (1-(4-bromophenyl)ethyl)carbamate
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Figure S35: 13C{*H} NMR spectrum of (9H-fluoren-9-yl)methyl (1-(4-bromophenyl)ethyl)carbamate
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Figure S36: *H NMR spectrum of (9H-fluoren-9-yl)methyl (1-(4-fluorophenyl)ethyl)carbamate
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Figure S37: 1°F{*H} NMR spectrum of (9H-fluoren-9-yl)methyl (1-(4-fluorophenyl)ethyl)carbamate
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Figure S38: 13C{*H} NMR spectrum of (9H-fluoren-9-yl)methyl (1-(4-fluorophenyl)ethyl)carbamate
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Figure S39: *H NMR spectrum of (9H-fluoren-9-yl)methyl (1-([1,1'-biphenyl]-3-yl)ethyl)carbamate
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Figure S40: 13C{*H} NMR spectrum of ((9H-fluoren-9-yl)methyl (1-([1,1'-biphenyl]-3-yl)ethyl)carbamate
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Figure S41: *H NMR spectrum of (9H-fluoren-9-yl)methyl (1-(3-(naphthalen-2-yl)phenyl)ethyl)carbamate
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Figure S42: 13C{*H} NMR spectrum of (9H-fluoren-9-yl)methyl (1-(3-(naphthalen-2-yl)phenyl)ethyl)carbamate
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Figure S43: 'H NMR spectrum of (9H-fluoren-9-yl)methyl (1-(2-chlorophenyl)ethyl)carbamate
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Figure S44: 13C{*H} NMR spectrum of (9H-fluoren-9-yl)methyl (1-(2-chlorophenyl)ethyl)carbamate
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Figure S45: *H NMR spectrum of 9H-Fluoren-9-ylmethyl (tetrahydropyran-2-yl)carbamate
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Figure S46: 3C{*H} NMR spectrum of 9H-Fluoren-9-yImethyl (tetrahydropyran-2-yl)carbamate
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Figure S48: 13C{*H} NMR spectrum of 9H-Fluoren-9-yImethyl (tetrahydropyran-2-yl)carbamate
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Figure S49: 'H NMR spectrum of (9H-fluoren-9-yl)methyl (1S,4R)-bicyclo[2.2.1]heptan-2-ylcarbamate
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Figure S50: 13C{*H} NMR spectrum of (9H-fluoren-9-yl)methyl (1S,4R)-bicyclo[2.2.1]heptan-2-ylcarbamate
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Figure S52: 13C{*H} NMR spectrum of 1-Phenylethylamineoxalate
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Figure S53: *H NMR spectrum of 1-(p-tolyl)ethanaminium oxalate
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Figure S54: 13C{*H} NMR spectrum of 1-(p-tolyl)ethanaminium oxalate
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Figure S55: *H NMR spectrum of 9,9'-(oxybis(methylene))bis(9H-fluorene)
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Figure S56: B3C{*H} NMR spectrum of 9,9'-(oxybis(methylene))bis(9H-fluorene)

5106



6€6
s
Zrs
L6s
265
26§
Z6%
966
966
96
L6S
989
£89
489
689
069
069
L9
L69
269
P69
(474
I474
(474
reL
954
954
L84
LS54
8ss
85
654
294
894
894
894
694
[3: ¥4
474
£gL
res
£6Y¢
£6L
§62
262
66°L
66
66
ELe
£Le

ppm

10

Figure S57: 'H NMR spectrum of 2-(3-vinylphenyl)naphthalene
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Figure S58: B3C{IH} NMR spectrum of 2-(3-vinylphenyl)naphthalene
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HRMS Spectra

IT Goa IISER BERHAMPUR 06-Jun-202415:49:04
CAIF HRMS FACILITY
XEVO-G2XSQTOF#YFA1829
ITG-AC-CA-044 100 (0.943) AM2 (Ar,22000.0,556.28,0.00,L5 10) 1: TOF MS ES+
100+ 3861482 B8.56e6
ental Camposibion Repart
rgle Mazs Anabysis

[Tolerarnce = 500 PPM | DBE: min = .15 max = 50.0
Elemeant prediction: Off
poumnber of isolope peaks used for iFIT = 3

Monceotopic Mass, Even Electron lons
Eh?mn:mhﬂadwt 1 resuilts within imits (up to 50 dosest results for sach
mass

Elements Used:
C: 1523 M 1021 M 11 G002 MNa 01
i «1.5
Pk 1] S00 S04
Pilazs Cailc. Mass mba PPM DBE &FIT Momm Conl{%)
Formula
[NEE. 1482 30481470 12 13 135 8978 nia wa CIy
H21 N O2Z Na

MHFmoc

3a

Chemical Formula: Cu3HsyNO,

Molecular Weight: 343 4183
."}6?.151?

Chemical Formula: CaaHayNOsNa*
Molecular Weight: 366.1470

5109



PM Lab IISER BERHAMPUR 06-Jan-202512:31:18
CAIF HRMS FACILITY

KEVO-G2XSQTOF#YFA1829
PM-NK-53 12 (0.243) AM2 (Ar,22000.0,556.28,0.00 LS 10): Cm (1:14) 1: TOF MS ES+
o 380.1641 63308
i
— NHFmoc
Chemical Formula: CqH23NO,
170.0870 Molecular Weight: 357 4449
bs1.1677 Chemical Formula: C,H;sNO-Na*
Malecular Weight: 380.1621
1raores1a1 1032
o gr3.argy 11500 AT I e
my;
50 100 150 200 250 = 300 380 400 450 500 550 800 €50 700 %0 a0



IIT Goa IIZER BERHAMPUR 07-Aug-202417:19:33
CAIF HRMS FACILITY

XEVO-G2XSOTOFFYFA1828
AC-CA-130 200 (2.698) AM2 (Ar 22000.0,556.28,0.00, L5 10); Cm (290:304) 1: TOF MS ES+
100 42 2105 1.10=8
=mental Composition Repon
nqle Mass Analysis
ok=rance = 800 PPM [ DBE: min =-1.5, max = 800
mment prediction: C4F
umber of Eolope peaks used for (FIT =3
orosoiopic Mass, Even Electron lons
foemaulaje) evaluaded with 1 resulis within mets (up io 50 closest resulls. for sach
mams |
Elements Lsed:
o827 H: 530 M:1-1 Qo2 Mac 01
pdinimum: 1.5
bdaximum: .0 200 B00
plass Caic. Mass mba PPM DBE &FIT Nom Coniff)
Foammula
2 2108 422 2 k] 21 138 653T nia nia C2T H2Y
02 Na
P
NHEmoc
3c
4232138 -
’ Chemical Formula: Cs7H2gNO+
Tl N1 F 00 &
o Molecular Weight: 399 5247
: ) +
Chemical Formula: Cs7H2:gNO-Na
Molecular Weight: 422 2096
401.2322
500.1534
oLt 339.2142 382 7054, o 484.1809 5402241 5603535 sgamiyr
300 320 0 380 380 400 420 440 460 480 500 520 540 580 580




IIT Goa IISER BERHAMPUR 06-Jun-202415:44:12

CAIF HRMS FACILITY
XEVO-G2XSQTOF#YFA1829
IITG-AC-CA-101 181 (1.695) AM2 (Ar,22000.0,556.28,0.00,LS 10); Cm (176:183) 1: TOF MS ES+
100+ 44214797 2.92e7

emental Compostan Report

nole Mass Analysis

[Tolerance = 50.0 PPM / DBE: min = <15, max = 80.0
Element prediction: Off

Number of isolope peaks used for ilFIT =3

pMoncisotopic Mass, Even Electron lons
2 formulale) evaluated with 1 results within lmits (up % 50 closest results for
each mass)

Elements Used:

C: 1629 H:10-26 N 11 O:02 Na: Ot

pArsmum: 15

paxmum: 5.0 500 500

ptass Calc Mass mDa PPM DBE AFIT Norm Conf(%)
Formuia

ja2.1797 4421783 14 32 178 7891 nla n'a
IC26 H25 N O2 Na

0 NHFmoc
()~

e Chemical Formula: CogHo5NO5
Molecular Weight: 419.5143

Chemical Formula: CogHosNO,Na®
Molecular Weight: 442 1783

| 50‘.[1.502
T ————————— e —torteoorororpornrnroronrorreroronrnononorrre ——— — T V2

300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 = 600 = 620




T Goa IISER BERHAMPUR 06-Jun-202415:44:12
CAIF HRMS FACILITY

XKEVO-GZXSOTOFFYFA1B29
ITGE-AC-CA-101 181 (1.685) AM2 (Ar,22000.0,556.28,0.00, L5 10); Cm (176:183) 1: TOF MS ES+
100 442 1747 2.82e7
lemerial Composmon Repart
nighe Mass Analysis
Tolesance = 50.0 PPM § DBE: min = -1.5, max = 80.0
Element prediction: Of
Plumber of sciope peaks used for ikFIT =3
Flancesoiopic Mass, Even Elechon lons
[2 formulze} evalualed with 1 resulls within limits (up o 80 clossst resulls for
each mass)
Elements Lsed:
C: 1628 H: 1028 M 11 o2 Na: 01
Fefrimum: <15
Felaamum: 8.0 8040 5000
felass Calc Mass mba PPM DBE &FIT MNorm Conf{%)
Formula
42 1707 4421783 1.4 32 176 7BE.1 nla n'a
2% HES NO2 Ma
&
MNHFmoc
Je
443.1832 Chemical Formula: C44Hs7NO-
Molecular Weight: 469 5730
Chemical Formula: C33H>7NOsNa™
Molecular Weight: 492 1934
458 1538
4201877
504.1502
0= m'z

300 320 340 380 380 400 420 440 460 430 500 520 540 HEQ 580 GO0 G20
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IIT Goa IISER BERHAMPLUR 08-Nov-202410:54:10
CAIF HRMS FACILITY

KEVO-GZXSATOFFYFA1829
AC-CA-117 Mew 25 (0.485) AM2 (Ar,22000.0,556.28,0.00,L5 10); Cm (23:31) 1: TOF MS ES+
100 542,079 2.81e8
Elen'-ental':u'np-usmu'l Repart
ingle Mass Analyss
Tolerance = 800 FPM | DBE: min = «1.8, max = 80.0
El=ment prediction: Off
Fumbssr af isolope peaks ussd far kFIT =3
NHFEmoc
Fonoisotopic Mass, Even Eleciron lors
[ formulaie] evalualed with 1 resuits wathin limits (up o 80 diose st results for each
E:::nt-s Used:
o 1037 M 529 P12 0 1=2 Wa: 0s1
Minimam: A8
Plaimum: 5.0 s0.0 500
3f bass Calc Mass mDa PPM DBE iFIT  Marm Conf(%)
Farmula
a2 2070 542 2008 1.7 31 ZiE G506 nmia nia Ca7
9 MO2 MNa
Chemical Formula: C47H3gNO5
Molecular Weight: 519.631/7
# - -
Chemical Formula: Cq7HsNOsNa
Malecular Weight: 542 2096
543 2115
-
5741976 GG 1862
500.1884
BE34515
556.1849
A71.2471 G007 2084
. 2522_22?9 5811819 P G54 4548
4633025 |472.2494 sorazrgR A Skane B65.4560

460 470 480 400 500 510 520 530 G540 G550 2560 2570 580 590 600 G610 620 630 &40 650 0660 GYO
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IIT Goa IISER BERHAMPUR 06-Jun-202415:58:54
CAIF HRMS FACILITY

XEVO-G2ZXSATOF#YFA1829
HTGE-AC-CA-10M0 235 (2.192) AM2 (Ar,22000.0,556.28,0.00,L5 10); Cm (235:250) 1: TOF M5 ES+
1 00 444 0578 B Bde?
Elerrenta Compostion Fsport
ingle Mass Analyss
Tolerance = 80.0 PFPM { DBE: min = «1.8, max = 80.0
El=m=nt pradiction: Off
Féum bear of isptope peaks wsed for WFIT = 3
Pdonoisolopic Mass, Even Electron lons
1 fqrr'liulalil.-l evaluaied with 1 resulls within imits (up o 80 dosest results for each
Flements Used:
Co1628 M 1020 W11 Gela2 Ma 01 Br0a
pdinimam: 1.5
Pl mam: S0 0.0 800
JTETES Calc. Mass mba PPM DBE iFIT Mo Confi%)
E:d-rr?f:?l! 444 0678 0.3 or 138 6139 nia nia C23
H20 N O2 Na Br
]
NHFmoc
Br
39
Chemical Formula: CaaHagBrNO-
. -
TR Molecular Weight: 422 3144
Chemical Formula: CsqH-pBrNOsNa'
4620258 Molecular Weight: 444 0558
-ty T o R ik | T ++ - e 4 | | { Rl R | T TrrerTereTT Mz

350 360 370 380 300 400 410 420 430 440 450 460 470 480 400 500 510 520 530 540 550
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IIT Goa IISER BERHAMPUR 02-Jul-202415:35:30
CAIF HRMS FACILITY

XEVO-GZXSQTOF#FYFATEZ29
NTGE-AC-CA-133 New 25 (0.485) AM2 (Ar,Z22000.0,556.28,0000,L5 10); Cm (21:25) 1: TOF MS ES+
384 1382 1.T0e7
100+ Elem:ﬂtaICmp-um R=port
ingle Mass Analyses
Tolerance = 10.0 PPM § DBE: min = «1.8, max = 80.0
Element prediction: Off
Fumber of isotope peais ussd for kFIT =3
Fonoisotopic Mass, Even Elechon lons
B formulaie) evalualed with 1 resulls within limits (up bto B0 cioesst results for each
E:::ﬂh”sﬂd:
C:B23  H:B20 W11 ol Folde2  Naziel
Minimum: 4.5
i mum: 5.0 100 EiIZI.IJ
 TENTY Calc. Mass mla PPM DBE FIT Momn Conf{%)
Formula
a1 382 304 1378 0.8 1.8 186 E&72T nla nia 23
H20 M O2F Ma
-
NHFmoc
I
3h
Chemical Formula: CogHopENO»
400.1106 R
Molecular Weight: 361 4088
3851418
Chemical Formula: CaaHpFNOsNa
Molecular Weight: 384 1376
3471843 401 1146
302 1461 3311842 241 _2aac 3851617 F’EEJTE‘I | 4 1IE-?'B'4‘|
B L S SR S - T Mz

310 320 330 340 350 WO 370 3W0 300 400 410 420 430 440 450 = 4BO 47O 4BO 490 500



IIT Goa IISER BERHAMPUR 02-Jul-202416:22:15
CAIF HRMS FACILITY
HEVO-GZXSATOF#FYFATE2E

ITG-AC-CA-122 32 (0.60:4) AM2 (Ar 22000.0, 556 28 0.00,LS 10) 1: TOF MS ES+
100k 4421703 9.35e5

emanial Composiion Report

ngle Mass Analysis
Tolerance = 10.0 PPM | DBE: min =«1.8, max = 800
Elesmmn | perediction: Off
Mumber of isolope peaks used for i-FIT = 3

poraizolopec Mass, Even Electran lons
NHFmGE P formulale) evaluated with 1 results within imits {up 1o 50 dosest results for =ach
marss
Elamants Lsad:
Lo 829 H:8-25 Mo1-1 Qo2 Mac 041

pinimum: 1.6

paim um: &0 10.0 &0.0

plass Calc. Mass mba PPM DBE FIT Nom Confi%)
Foomula

a2 1783 442 1TER 14 23 iT6 4883 nia nia CH
H25 N 02 MNa

3i

Chemical Formula: CogHa5sNO-
# Molecular Weight: 419 5143

Chemical Formula: CsgHs5NO-Na’
Molecular Weight: 442 1/83

4431828
#

458 1548

353 2602 384 2002 4201974 459 1887

382 30324152133 4601564 5125074

340 360 380 400 420 440 450 480 500 520 540 5&0 520 GO0



IIT Goa IISER BERHAMPUR 07-Aug-202417:34:29
CAIF HRMS FACILITY

XEVO-G2XSOQTOFE#EYFA1B29
AC-CA-132 415 (3.851) AM2 (Ar 22000.0,556.28,0.00 L5 10); Cm (405:424) 1: TOF M5 ES+
492 1930 1.87e7
100+
lemental Compositon Report
riqle Mas=s Aralysis
ﬁ Enlemnne =500 PPE!H { DEE: mim =-1.5, max =500
. lemem prediction:
- Flumber of sciope peaks used for i-FIT =3
= NHFmac
| Flonoisciopic Mass, Even Eleciron lons
.-"'.‘I [2 formalale} evaluabed with 1 results within limats (up to 80 closest resuils for sach

fnass)
Elements Lised:
C: B33 M G2 M1 O 0e2 Ma: 0:1
Febrirmum: 1.5

f' Pelasmum: 8.4 800 B0

| Pilass Calz. Mass mOa PPM DBE iFIT MNom Cond(%)

Formula

. a2 1530 4821938 £% <18 205 Tra nha nla Ca3

| H2T M 02 Ma
/"

= Chemical Formula: C33H,7NO;
Molecular Weight: 469 5730

Chemical Formula: CaaH7NOsNa™
Molecular Weight: 492 1934

493, 1964

582 3328

470.211g 4872383
5081673 : 583.3365

382 2765 AT BT43
4091985 437 234 453 8051

380 400 420 440 460 480 500 520 540 560 580 G00 620 640

B33.4412 B44.3023




IIT Goa IISER BERHAMPUR 02-Jul-202414:58:50
CAIF HREMS FACILITY

XKEVO-G2ZXSOTOF#FYFA1829
ITG-AC-CA-131 15 (0-293) AM2 (Ar,22000.0,556_28,0.00,LS 10); Cm (10:20) 1: TOF M5 ES+
100- 400.10849 3.04e8
Elementalﬁnmp-usim F=port
ingle Mass Analysis
[Tolerance = 10.0 PPM § DBE: min = «1.5, max = 80.0
Element pradiction: Cff
Fumber of isptope peaks ussd forkFIT = 3
Monoisotopic Mass, Even Elechon lons
[F formulaie] evaluaied with 1 resulis within limits {up to 80 dicssst resulis for each
mass )
Elements Used:
IC: 823 H: B0 M:fel Oole? Rac a1 GO
Minimum: A8
o maurm: 5.0 1o 500
Pl Calc. Mass mOa PPM DBE iFIT Mamm Conf{%)
Formula
M00. 1085 400, 1080 08 22 136 &90.F nla n'a c23
H20 N 02 Ma O
#F
NHFmoc
ATHETS
Cl
4021071 3k
-
4160838 Chemical Formula: Ca3H3gCINO;
Molecular Weight: 377 8634
3p0-1256 Chemical Formula: Ca3H5gCINO;Na’
B.0az2 H .
PR b Molecular Weight: 400.1080
397.1030 L
0SB 80T e yg 419.0854
: 3723480 01154 : 4361728
Fi0 - . M L Lo lan o | In. I e 1 b — b . -
R L B L L L L L L L L e R L L Tt
320 330 340 350 360 370 380 300 400 410 420 430 440 450 460 4T0 480 480
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IIT Goa IISER BERHAMPUR
CAIF HRMS FACILITY
XEVO-G2XSOTOFEYFATE29

AC-CA-103 New 10 (0.209) AM2 (Ar,22000.0,556.28,0.00,LS 10); Cm (2:15)
100 4161629

155.0870
1790668
&

413.1552

153 DER 2165685

205.1289 qan 20y

0 .::‘,l;:.l,,,.l*. -
100 200 300 400 S00 B0 TOD

08-Aug-202417:07:01

1: TOF M5 ES+
1.80e7

QO NHFmoc

3l

Chemical Formula: C7H,3NO,
Molecular Weight: 392 4770

Chemical Formula: Cy7H,3NO;Na*
Molecular Weight: 416 1626

34059 1003 3840 10804372 1157 4644

200 o00 10:00 1100



IISER BERHAMPUR 07-Aug-202417:29:36

IIT Goa
CAIF HRMS FACILITY
XEVO-G2XSOTOFEYFA1B29
AC-CA-106 101 (0.952) AM2 (Ar 22000.0,558.28,0.00,L5 10) 1: TOF M5 ES+
100 3461437 0336

mmental Composibon Repord
rgle Mass Analysis

al=mnce = 800 PPM | DBE: min = -1.5, max = &0.0
ement predicticn: Off

umber of isolope peaks used for iFIT =3
praisolopic Mass, Even Electron lans
formuilale) evaluabed with 1 results within limits jup 1o 50 closest results for sach

Eﬁl.!ﬂls Used:

G B H:Be21 MWo1e1 Oo0e3 Wao 01

pdinimum: «1.5

b aodimum: 6.0 600 BO.O

hiass Calc. Mos= mbDa PP DBE i FIT HMNom Confi%)

Formaila

4B 145F 3461419 148 6.2 105 7052 nfa nia L. i

H21 NOd Na

=
O _MNHFmoc
3ITT2EN 3“1
Chemical Formula: CspHoqNO4
T4 Molecular Weight: 323 3856
Chemical Formula: CopHo4NOsNa®
- Molecular Weight: 346.1419
3431381
. DM2IBEE ey ooe 271q83s 2931752301143 : 362.1184 I -'E'E-I"?-‘Jmnfz ﬂn_mis 4712843 4972156

220

240 260 280 300 320 340 360 380 400 420 440 460 480 500
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IT Goa IISER BERHAMPUR 0G-Jun-202416:18:43
CAIF HRMS FACILITY

XEVO-G2XSOTOFFYFA1B29
ITGE-AC-CA-104 Mew 207 (1.920) AM2 [Ar, Z2000.0,556_28,0,00,L5 10) 1: TOF MS ES+
100 3561630 5.43e8
lemenial Composibon Report
ingle Mass Analysis
ob=rance = B0.0 PPM | DBE: min =-1.5 max = 800
lement presdicion: O
wmber of isolops peaks wsed for iFIT = 3
proisolopic Mass, Even Electron lons
foemulaje) evalusted with 1 results witben imits {up to 50 dosest results for =ach
EII:::LHI: Used:
[ 1822 WE 1023 Me1ed 00 0e2 Ma: e
plimimum: 1.5
plaximum: 8.0 800 800
bass Calc. Mass mba PPM DBE FIT Hom Confi%)
Formula
| clil® [t 3561626 1.3 a7 116 T10 nfa na cx
HZ3 N2 MNa
Fg
NHFmoc
3n
Chemical Formula: CaaH59NO5
3011430 Molecular Weight: 333.4235
.-3-’5?.15?5
: . +
309.2057 Chemical Formula: C33H23NO>Na
Molecular Weight: 356 1621
3721384
(-Srrrprrre T T T T || frriery T 1 T mz

‘200 220 240 @ 280 280 300 = 320 340 380 380 400 420 440 = 460 = 480 = 500 = 520 540
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P.M Lab IISER BERHAMPUR 14-Jan-202516:47:10
CAIF HRMS FACILITY
XEVO-G2XSQTOF#FYFA1829
PM-NK-51 Mew 3T (0.700) AM2 (Ar,22000.0,556.28,0.00,L5 10) 1: TOF MS ES+
100+ 1050707 1.27el
@ O
=]
NH+ e o
o]
2 o
Sa
Chemical Formula: CigHaNOy4
Molecular Weight: 210.2071
a : +
Chemical Formula: CgHgq
Molecular Weight: 105.0704
1170703 536 1083
103.0552
2T4.2T42 453.1650
3692397 347 214 S37.3009
91.0547 1780880 204 871055 1404 01 o asagez it tees 2755

10+ . miz

75

1000 125 150 1¥5 200 225 250 275 300 AR5 350 375
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F.M Lab IISER BERHAMPUR 14-Jan-202517:08:53
CAIF HRMS FACILITY

XEVO-G2XSOTOF#YFA1829
PM-MNK-52 Mew 17 (0.338) AM2 (Ar 22000.0,556.28.0.00,L5 10) 1: TOF MS E5+
100k 119.0870 1.05a7
O
NHs | g L
O
= 0
# ob
Chemical Formula: CqqHygNOy
Molecular Weight: 224 2337
Chemical Formula: CqHq4"
Molecular Weight: 119 0861
1|T.EI?"I\1~ }21:!.09]2
131.0872
. W7 254.1928.278.1747 375 2600 394 2520 4932047 SS03167 6113512 ee8. 3034 1204047 Tosms MBS ggeepny

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 0O 850 000 950 1000
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