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1. Experimental Procedures

1.1 Materials Preparation.

1.1.1 Fabrication of Ni(OH), nanosheet arrays supported on nickel foam.

Firstly, nickel foam (1x3 cm?) is sonicated with acetone, 1 M HCI aqueous solution and deionized water for
15 min, respectively. After 2 mmol Ni(NO3)2-6H20 and 4 mmol Hexamethylenetetramine dissolved in 15 mL
deionized water in a 20 mL Teflon-lined stainless-steel autoclave, one piece of freshly-treated nickel foam is
added. The autoclave is sealed and treated at 100 °C for 10 h and then cooled down to room temperature
naturally. The green Ni(OH). nanosheet arrays supported on nickel foam is obtained after rinsing with

deionized water and drying in a vacuum oven.

1.1.2 Fabrication of Ni nanosheet arrays supported on nickel foam (Ni-NSA).

In a typical procedure, 0.5 g NaOH and 15 ml Ethylene Glycol are put into a 20 mL Teflon-lined
stainless-steel autoclave. Then, Ni(OH), nanosheet arrays supported on nickel foam are added to the
Teflon-lined stainless-steel autoclave and maintained at 160 °C for 12 h, and then cooled down to room
temperature naturally. The Ni-NSA is obtained after rinsing with deionized water and drying in a vacuum

oven. The as-obtained Ni-NSA should be stored in the environment without oxygen to avoid oxidation.

1.1.3 Synthesis of Ni nanosheet arrays with nickel vacancies supported on nickel foam (Ni-NSA-Vy;).
A piece of Ni-NSA is put on the bottom of the quartz boat and treated by plasma (commercial 13.56 MHz RF
source) in the Ho/Ar (3 vol% H») atmosphere for 5 min with the power of 200W, the pressure of 90 Pa and gas
flow rate of 100 mL mint. The as-obtained Ni-NSA-Vi should be stored in the environment without oxygen to

avoid oxidation.

1.1.4 Synthesis of Ni nanosheet arrays with nickel vacancies supported on copper foam
(Ni-NSA-Vni/Cu Foam) for the XRD test.
The procedure for the fabrication of Ni-NSA-Vni/Cu Foam is the same as that of Ni-NSA-Vy;, except that the

nickel foam is replayed by copper foam.

1.2 Materials Characterizations.

The scanning electron microscope (SEM) images are obtained by Hitachi S-4800. Transmission electron

microscopy (TEM) and high-resolution transmission electron microscopy (HRTEM) images are taken on the



JEOL-2100F system. Powder X-ray diffraction (XRD) data is acquired on a Bruker D8 Focus Diffraction
System with a Cu Ka radiation (A = 0.154178 nm). X-ray photoelectron spectroscopy (XPS) measurements
are performed with a Perkin EImer PHI 1600 Versa Probe with Al Ka as the excitation source. All binding
energies are revised according to the C 1s peak at 284.8 eV. The X-ray absorption fine structure
spectroscopy (XAFS) measurements are undertaken at Beamline 1W1B of the Beijing Synchrotron
Radiation Facility (BSRF). The XAFS data are recorded under transmission mode and the energy calibration
was adopted using standard Ni foam. Demeter package is used to extract the data and fit the profiles for
data processing. The thickness of nanosheets is determined by atomic force microscopy (AFM) (Bruker
multimode 8). UV-Vis absorbance spectra are measured on a Beijing Purkinje General T6 new century
spectrophotometer. The differential electrochemical mass spectrometry (DEMS, QAS 100) is provided by
Linglu instruments (Shanghai) Co. Ltd to perform in situ analysis of produced intermediates and products.
The isotope labeling experiments are measured by *H-NMR measurement (Bruker 600-MHz system).
Raman spectroscopy is tested on inVia reflex Raman microscope under an excitation of 532 nm laser light.
For in situ Raman test, the cell is homemade by Teflon with a quartz window between the sample and
objective. The working electrode is immersed into the electrolyte through the wall of the cell and keeps the
electrode plane perpendicular to the laser. A platinum wire and saturated calomel electrode are served as

the counter and reference electrode, respectively.

1.3 Electrochemical Measurements.

1.3.1 Electrochemical measurements of nitrite reduction.

The electrochemical measurements are conducted using a CHI 660D electrochemical workstation (Chenhua,
Shanghai). A typical H-type electrolytic cell separated by Alkymer™ alkaline membrane (AE-125) is used. All
electrochemical tests are performed in a standard three-electrode electrochemical cell with the as-prepared
samples on Ni foam (1x1 cm?) as the working electrode, Pt plate (1x1 cm?) as the counter electrode and
saturated calomel electrode (SCE) used as reference electrode at room temperature. In all measurements,
the data is iR corrected. All the polarization curves are the steady-state ones after several cycles with a scan
rate of 5 mV s, and current density is normalized to the geometric surface area. 0.2 M Na,SO, solution (60
mL) is used as an electrolyte and evenly distributed to the cathode and anode compartment. NaNO> (200 mg
L) is added into the cathode compartment as the reactant. Prior to NO, electroreduction test, cathode
electrolyte is purged with Ar (99.99 % purity) for 30 min. The potentiostatic test is conducted at different

potentials for 2 h at a stirring rate of ~500 rpm.



1.3.2 Electrochemical measurements for semi-dehydrogenation of tetrahydroisoquinolines (THIQS).

Electrochemical measurements for semi-dehydrogenation of THIQs are carried out in a standard
three-compartment electrochemical cell consisting of a working electrode, a Pt counter electrode, and an
Ag/AgCl (1.0 M KCI) reference electrode. Linear sweep voltammetry (LSV) without iR compensation is
performed using an electrochemical workstation (CHI 660E, Chenhua, Shanghai). The solution of 1.0 M
KOH (pH=13.6), which is purified according to the previous method,! is employed as the electrolyte. All

potentials measured are calibrated to a reversible hydrogen electrode (RHE) using the Eq. S1:

Erme = Eagagal + 0.197 +0.0591 x pH  (Eq. S1)

The nickel foam with catalyst samples directly grown on the surface is used as the working electrode with an
exposed surface area of 1.0 cm? The electrochemical OER and semi-dehydrogenation of THIQs
experiments over Ni-NSA-Vy; anode are conducted in 25 mL of 1.0 M KOH solution with and without 0.5

mmol THIQs.

1.3.3 Electrochemical measurements for electrocatalytic semi-dehydrogenation of THIQs coupled
with electroreduction of nitrite to ammonia over bifunctional electrodes.

For two-electrode electrolysis, Ni-NSA-Vni electrode is employed as both anode and cathode. The scan rate
of LSV curves is 5 mV s with 1.0 M KOH as the electrolyte for electrocatalytic semi-dehydrogenation of
THIQs and 0.2 M NaxSO4 electrolyte for nitrite reduction. All experiments are carried out at room temperature.
In situ Raman spectra is recorded on the aforementioned confocal Raman microscope under
chronoamperometry test at 1.4 V versus RHE in 0.1 M KOH solution by the electrochemical workstation. The
electrolytic cell is homemade by Teflon with a thin round quartz glass plate as cover to protect the objective.
The self-supported working electrodes are inserted through the wall of the cell to keep the plane of the
working electrode perpendicular to the incident laser. Prior to the measurements, the working electrodes are

carefully covered with epoxy and Teflon tape to ensuring an exposed area of 0.25 cm?.

1.4 lon concentration detection methods.

The electrolytes pre- and post-test are firstly diluted to an appropriate concentration and then tested by
UV-Vis spectrophotometer to quantify the concentration. The concentrations of nitrite-N and ammonia-N are
estimated by UV-Vis spectrophotometry according to the standard method. The specific approaches are as

follows.



1.4.1 Determination of nitrite-N.

A mixture of p-aminobenzenesulfonamide (4 g), N-(1-Naphthyl) ethylenediamine dihydrochloride (0.2 g),
ultrapure water (50 mL) and phosphoric acid (10 mL, p = 1.70 g/mL) is used as a color reagent. A certain
amount of electrolyte is taken from the electrolytic cell and diluted to 5 mL to the detection range. Next, 0.1
mL color reagent is added into the aforementioned 5 mL solution and mixed to uniformity, and the absorption
intensity at a wavelength of 540 nm is recorded after sitting for 20 min. The concentration—absorbance curve

is calibrated using a series of standard sodium nitrite solutions.

1.4.2 Determination of ammonia-N.

Ammonia-N is determined using Nessler’s reagent as the color reagent. First, a certain amount of electrolyte
is taken from the electrolytic cell and diluted to 5 mL to the detection range. Next, 0.1 mL potassium sodium
tartrate solution (o = 500 g/L) is added and mixed thoroughly, then 0.1 mL Nessler’s reagent is put into the
solution. The absorption intensity at a wavelength of 420 nm is recorded after sitting for 20 min. The
concentration—absorbance curve is made using a series of standard ammonium chloride solutions and the

ammonium chloride crystal is dried at 105 °C for 2 h in advance.

1.5 ®N Isotope Labeling Experiments.

99.24% Na'>NO; is used as the feeding N-source to perform the isotopic labeling nitrite reduction
experiments. 0.2 M Na,SOq is used as electrolyte and Na'®>NO- with a concentration of 200 ppm *NO2-N is
added into the cathode compartment as the reactant. After electroreduction for 2 h at -1.2 V vs. SCE, 20 ml
post-tested electrolyte with obtained 1®NH4* is took out and the pH value is adjusted to be weak acid with 4 M
H>SO4. Then the solution is volumed to 25 ml in the volumetric flask with 0.2 M Na>SO, for further
guantification by 1H NMR (600 MHz) with external standards, which take maleic acid (C4H4O4, 125 ppm) as
a reference. The calibration curve is created as follows: First, a series of 1>NH4* solutions ((**NH4).S04)) with
known concentration are prepared in 0.2 M Na;SOs as standards; Second, 50 mL of the >NH4* standard
solution with different concentration is mixed with maleic acid (125 ppm); Third, 50 yL deuterium oxide (D20)
is added in 0.5 mL above mixed solution for the NMR detection; Fourth, the calibration is achieved using the
peak area ratio between ®NHs* and maleic acid because the ®NH4* concentration and the area ratio are
positively correlated. Similarly, the amount of 1*NH,4* is quantified by this method when Na'*NO; is used as

the feeding N-source.



1.6 Calculation of the selectivity, conversion, Faradaic efficiency and yield.

For the NOy electroreduction experiments, the selectivity of NHsis acquired by Eq. S2:

Selectivity = cnn, / ACno,” X 100% (Eq. S2)
The conversion of NO;" is obtained from Eq. S3:
Conversion = Acno, / Co x 100% (Eqg. S3)

where cnw, is the concentration of NHsg), ACno,™ is the concentration difference of NOz before and after

electrolysis, cois the initial concentration of NO>'.

The Faradaic efficiency is estimated from the charge consumed for NOz reduction and total charge pass

through the electrode by using Eq. S4:

Faradaic efficiency = (6F x cnny X V) / (Mnn, % Q) (Eq. S4)

(Note that the reduction of NO2" to NHz consume six electrons.)

where F is the Faradaic constant (96485 C mol?), CnHy is the concentration of NHs, V is the volume of
electrolyte in the anode compartment, Myn, is the molar mass of NHs, Q is the total charge passing the

electrode.

The yield of NHz(aq) is calculated using Eq. S5:
Yieldr\u-|3 = (CNH3 x V)M NHg X txS) (Eqg. S5)
where cnw, is the concentration of NHs, V is the volume of electrolyte in the anode compartment, M, is the

molar mass of NHs, t is the electrolysis time, S is the electrochemical active surface area (ECSA) of catalysts

determined by electrochemical capacitance measurements.

For the electrocatalytic semi-dehydrogenation of THIQs experiments, the selectivity (%) of DHIQs formation

were calculated using Eg. S6:

mol of formed DHIQs
mol of consumed THIQs

Selectivity (%) = x 100%  (Eq. S6)

1.7 Theoretical calculation details.



In this work, all calculations are performed using the Vienna ab initio simulation package (VASP) based on
the density functional theory (DFT).22 The projected augmented wave (PAW) method with PBE functional is
chosen here.* The kinetic energy cutoff for the plane-wave expansion is set to 400 eV. The 3x3x1 k-point
mesh set is used for the slab models of Ni (111) plane with five atomic layers. And a vacuum layer of 16 A is
introduced to avoid the interaction between neighboring slab modes along the out-plane direction. All the
structural models are fully relaxed to the ground state with the convergence of energy and forces setting to
10 eV and 0.01 eV/A, respectively. In addition, the DFT-D2 method of Grimme is used to describe the

long-range dispersion interaction.®

To calculate the reaction free energy, the chemical reaction equations are summarized below:

*+ NO2 —»*NO; + e

*NO; + 2H* + 2e” —»*NO + H,O
*NO + H" + e — *HNO

*HNO + 2H* + 2e" — *NH>OH
*NH,OH + 2H* + 2e- —*NH3 + H>0
*NHsz — NH3z + *

where * represents the slab model with the active site. Then, the reaction free energy change can be

obtained with Eq. S7:
AG = AE + AEzpe - TAS  (Eq. S7)

where AE is the total energy difference between the products and the reactants of each reaction step, AEzpe
and AS are the differences of zero-point energy and entropy, respectively. The zero-point energy of free
molecules and adsorbates were obtained from the vibrational frequency calculations. The free energy
change of each step that involves an electrochemical proton-electron transfer was described by the
computational hydrogen electrode (CHE) model proposed by Ngrskov et al.® In this technique, zero voltage
is defined based on the reversible hydrogen electrode (RHE), in which the reaction is defined to be in

equilibrium at zero voltage, at all values of pH, at all temperatures, and with H, at 101325 Pa pressure.
H* + e < 1/2H;

Therefore, in the CHE model, the free energy of a proton-electron pair, G, is equal to half of the free

e)

energy of gaseous hydrogen (1/2¢G, ) at a potential of 0 V.

To describe the charged NO2™ species as a reference, the neutral HNO; gas phase was chosen as reference



and then the energy of nitrite ion was obtained from the thermodynamic cycle to avoid the difficulty of using

periodic DFT calculations for charged systems.”



2. Result and Discussion
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Figure S1. (a) SEM image, (b) HRTEM image, (inset in b) TEM image, (c) XRD pattern and (d) XPS spectra
of Ni(OH)2 nanosheet arrays supported on Ni foam. These results indicated that Ni(OH). nanosheet arrays

supported on Ni foam were successfully prepared.



Figure S2. SEM images of (a) Ni-NSA and (b) Ni-NSA-Vi.
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Figure S3. (a) SEM image and (b) XRD pattern of Ni Foam.
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Figure S4. (a) AFM image of Ni-NSA-Vyi. (b) The height profile of Ni-NSA-Vn; after exfoliation from Ni foam.
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Figure S5. The UV-Vis absorption spectra and the corresponding calibration curves of (a) nitrite-N and (b)
ammonia-N.
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Figure S6. LSV curves of (a) Ni Foam and (b) Ni-NSA-Vyi in 0.2 M NaxSOs electrolyte with and without 200
mg L1 NaNO,.
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Figure S7. (a) Low-magnification SEM image, (b) TEM image, (c) XRD pattern and (d) XPS spectra of
Ni-NSA-Vy; after stability test.

15



[EEN
N
o

120+

100+

(0]
o

-N concentration / ppm
=
a

+
4

NH
©
o
S

with NaNO,  without NaNO,
Sample

Figure S8. The concentration of NH4*-N after electroreduction over Ni-NSA-Vy; in 0.2 M Na;SO4 electrolyte
with and without NO>".
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Figure S9. (a) 1H NMR spectra (600 MHz) of various >NH4* ion concentration (*>*NH4*-N) with maleic acid
as the reference (125 ppm). (b) Integral area (**NH4* / C4H4QO4) against °NH4* ion concentration (**NH4*-N).
(c) 1H NMR spectra (600 MHz) of the electrolyte after °NO, reduction over Ni-NSA-Vy;i electrode at -1.2 V
vs. SCE for 2 h. (d) The ®NH,4* ion concentration (**NH4*-N) of the electrolyte was quantified by 1H NMR

with maleic acid (125 ppm) as the reference.
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Figure S10. (a) 1H NMR spectra (600 MHz) of various *NH4* ion concentration (*NH4*-N) with maleic acid
as the reference (125 ppm). (b) Integral area (**NH4* / C4H4O04) against **NH.* ion concentration (*NH4*-N).
(c) 1H NMR spectra (600 MHz) of the electrolyte after **NO, reduction over Ni-NSA-Vy;i electrode at -1.2 V

vs. SCE for 2 h. (d) The *NH.4* ion concentration (**NH4*-N) of the electrolyte that was quantified by 1H NMR
with maleic acid (125 ppm) as the reference.
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Figure S11. EIS spectra of Ni Foam and Ni-NSA-Vy; at -1.2 V vs. SCE from 100 KHz to 1 Hz.
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Figure S12. LSV curves of Ni Foam anode at a scan rate of 5 mV s in 1.0 M KOH electrolyte with 0.5 mmol
la.
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Figure S13. LSV curves of Ni-NSA-Vni for semi-dehydrogenation of (a) 1b and (b) 1c in 1.0 M KOH
electrolyte.
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Table S1 EXAFS Fitting Parameters of Ni Foam and Ni-NSA-Vn;.

Sample N R (A)
Ni foam 12 —
Ni-NSA-Vni 10.2 2.48

N is the coordination number. R is the distance between absorber and backscatter atom, determined by
curve fitting. Error bounds (accuracies) characterizing the structural parameters obtained by EXAFS
spectroscopy are estimated as follows: 0.2 for N and +0.01 A for R.
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Table S2 Comparison of the selective nitrite reduction activity of Ni-NSA-Vy; with those of other catalysts for

ammonia synthesis from nitrogen, nitrate and nitrite reduction.

lic diimide

Process Catalyst System Condition Performance Testing method Ref.
Y (NHs): 13.55 pg h* cm2 Indophenol blue
Pt |1 M KOH 25°C
FesMosC/C (0.8 ymol h™* cm?) method Ref. 8
(-0.5 V vs. RHE) 0.7 MPa
FE (NH3): 14.74% 1H NMR
Y (NHa): 25 ug h™ mgear*
Phosphorus-doped Graphite | 0.1 M NazSOx4 Ambient Indophenol blue
(0.29 pmol h™* cm?) Ref. 9
carbon/Sh/SbPO4 (-0.15 V vs. RHE) conditions method
FE (NH3): 31%
Y (NHs): 1.14x10° mol cm? st
Pt wire | 10 mM HCI 50 °C Indophenol blue
Ru/MoS: (0.41 ymol h™* cm?) Ref. 10
(-0.15 V vs. RHE) 0.1 MPa method
FE (NH3): 14.6%
Y (NHs): 120.9 pg h™ mgear®
Graphite | 0.05 M HzSO4 Ambient Indophenol blue
Ru SAs/N-C (0.45 umol h™* cm2) Ref. 11
(-0.2 V vs. RHE) conditions method
FE (NHz): 29.6%
Electrocatalytic
‘ Y (NH3): 26.57 pg h™! mgcar?
Nz reduction Graphite | 0.1 M HCI Ambient Indophenol blue
B4C nanosheet (0.16 umol h™* cm2) Ref. 12
(-0.75 V vs. RHE) conditions method
FE (NH3): 15.95%
Nessler’s
Bismuth Pt plate | K2SO4 / H2SO4 Ambient Y (NHs): 52 ymol h~t cm reagent
Ref. 13
nanocrystals (-0.6 V vs. RHE) conditions FE (NHz3): 66% Ammonia kit
1H NMR
Graphite | 0.1 M NazSO4 Ambient Y (NHs): 145.4 pg h™* mgear* Indophenol blue
Mo%graphdiyne Ref. 14
(-1.2 V vs. SCE) conditions FE (NH3): 21% method
Li+-incorporation
poly(N-ethylbenzene Pt plate | 0.5 M Li2SO4 Ambient 0.12 ymol ht cm2 Nessler’s
Ref. 15
-1,2,4,5-tetracarboxy (-0.7 V vs. RHE) conditions FE (NHz3): 2.85% reagent
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MOF-derived

Graphite | 0.1 M KOH 50 °C Y (NHs): 7.3 ymol h™* cm™2 Indophenol blue
N-doped Ref. 16
(-0.3 V vs. RHE) 0.1 MPa FE (NHs): 10.2% method
nanoporous carbon
Pt wire | 0.1 M Na.SOu,
Ambient Indophenol blue
MnO2 nanoarrays NaNO2 R (NO2): 6% Ref. 17
conditions method
(-1.75 V vs. Ag/AQCl)
Pt coil |1.0 M
Cobalt-tripeptide MOPS buffer (pH=7.2), Ambient UV-vis
FE (NHa): 90+3% Ref. 18
complex 1.0 M NaNO2 conditions spectroscopy
(-0.9 V vs. Ag/AgCl, 5.5 h)
Pt wire | 0.1 M NaClOx,
Ambient UV-vis
Poly-NiTRP complex NaNO2z ¢(NHz) = 1.1 mM Ref. 19
conditions spectroscopy
(-0.8 V vs. Ag/AgCl, 6 h)
Pt plate | 0.1 M KOH,

Cu phthalocyanine Ambient Nessler’s
Electrocatalytic NaNO2 FE (NHz): 78% Ref. 20
NO» reduction complexes conditions reagent

(-1.5 V vs. Ag/AgCl)
[Co(DIM)Br2]* Carbon rod | 0.1 M solution
Ambient UV-vis
(Carbon rod working of NaNO2 FE (NHz): 88% Ref. 21
conditions spectroscopy
electrode) (-1.05V vs. SCE, 2 h)
Gas
chromatography
equipped with
Platinum wire | 0.1 M nitrite
Ambient mass
Ox0-MoSx in 0.2 M citric acid (pH=5) FE (N2): 13.5% Ref. 22
conditions spectrometer

(0.1V vs. RHE, 4 h)

detector and

UV-vis

spectroscopy

25




Pt flag | Phosphate buffer

Rotating

Ring-Disk

(RRDE)

Hemin-pyrolitic Ambient experiments and
solutions (ionic strength 0.1 S (NH20H): ~100% Ref. 23
graphite electrode conditions online
M), NaNO:2 (acidic media)
electrochemical
mass
spectrometry
Y (NHa): 235.98 ymol h- cm2 UV-vis
Pt plate | 0.2 M Na.SOx,
Ambient FE(NH3): 88.9% spectroscopy our
Ni-NSA-Vni 200ppm NaNO2-N
conditions S (NHs): 77.2% and work
(-1.2 V vs. Hg/Hg2Clz, 2 h)
R (NOz): 73.4% 1H NMR

Note:

Y (NH3): The yield of ammonia;

FE (NHs): The Faradaic efficiency of ammonia;
S (NHs3): The selectivity of ammonia;

S (NOy2): The selectivity of nitrite;

S (N2): The selectivity of Np;

R (NO2): The conversion rate of nitrite;
c(NHz3): The concentration of ammonia;

S (NH20H): The selectivity of NH>OH.
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Table S3. Comparison of the ammonia concentration obtained by electroreduction of nitrite over Ni-NSA-Vn;
using different quantitative methods.

o Quantitative NH4*-N Concentration
Electrode Conditions
method (ppm)
Nal“NOz, 25 °C
Ni-NSA-Vni 1.2V vs. SCE (2 h) Nessler’s reagent 64.68
Nal“NOz, 25 °C

Nal>NO2, 25 °C

Ni-NSA-Vni 1H NMR 59.40
-1.2 V vs. SCE (2 h)

The calculated peak areas and corresponding ammonia yields of ®NH,* and *“NH4* by 1H NMR are very
close to the quantitative results of colorimetric methods using Nessler’s reagent.
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NMR and GC-MS data

O

2a

1H NMR (400 MHz, CDCls) & [ppm] 8.34 (s, 1H), 7.35 (td, J = 7.2, 2.0 Hz, 1H), 7.32 — 7.23 (m, 2H), 7.15 (d, J
= 7.6 Hz,1H), 3.80 — 3.75 (m, 2H), 2.75 (t, J = 8.0 Hz, 2H); 3C NMR (101 MHz, CDCls) & [ppm] 160.43,
136.40, 131.13, 128.57, 127.49, 127.28, 127.15, 47.46, 25.10; GC-MS (El) 131.10, theoretical value for

CoHoN is 131.17.

MeO
T

2b
IH NMR (400 MHz, CDCls) & [ppm] 8.25 (s, 1H), 7.21 (d, J = 8.4 Hz, 1H), 6.78 (dd, J = 8.4, 2.4 Hz, 1H), 6.68
(d, J = 2.4 Hz, 1H), 3.83 (s, 3H), 3.74 — 3.70 (M, 2H), 2.72 (t, J = 8.0 Hz, 2H); 13C NMR (101 MHz, CDCls) &
[ppm] 161.75, 159.85, 138.64, 129.16, 122.39, 113.15, 112.11, 55.47, 47.11, 25.73; GC-MS (El) 161.09,

theoretical value for C10H121NO is 161.22.

Cl
JO@

2c
H NMR (400 MHz, CDCls) 6 [ppm] 8.31 (s, 1H), 7.27 (dd, J = 8.2, 1.6 Hz, 1H), 7.21 — 7.19 (m, 1H), 7.16 (s,
1H), 3.76 (td, J = 8.0,1.6 Hz, 2H), 2.73 (t, J = 8.0 Hz, 2H); *C NMR (101 MHz, CDCls) 6 [ppm] 159.28,
138.21, 136.71, 128.47, 127.74, 127.37, 126.88, 47.06, 24.95; GC-MS (El) 165.02, theoretical value for

CoHsCIN is 165.64.
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