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1. General information

Reactants andsolvents

Unless otherwise noted, all reactions were out in owied glassware Commercially available
chemicals were purchased from ABCR, Acros Organics, -8Idrich, Alfa Aesar, ComBiocks,
Carbolution, Fluorochem, and TCI Europe and used recenieds otherwise stated. The following
solvents were dried by distillation over the drying agents indicated in parentheses: THF (Sodium),
Dichloromethane (Cali Additional anhydrous solvents were purchased from Acros Organics,-Sigma
Aldrich, Alfa Aesar ahstored over molecular sieves under argon atmosphere.

Purifications

Flash chromatographwere perfonred on silica gel (Merck Iselgel 60, grading 463 >m) or using
automate Puriflash XS 520 Plus with-paeked column RediSep® Rf (grading@sm).

Chiral HPLC chromatogram®re recorded using a JASCO SFC apparatus with CHIRALCEL IA chiral
column (250 mm x 4.6 mm x>%8n), mobile phase: GOPrOH: 10/90, flow rate 1.0 mL.mimt 25 °C,

UV detection (300 nm).

Analysis

Reactions were monitored by Tk@rried out on silica 0.25 mm (60 F254, Merck), using UV light as
visualizing agent. For staining, the TLC plates were dipped into a sohlfidrasic aqueous
permanganate (1 g KMn(6 g KCQand0.1 g KOH in 100 mL of®) and developed with a hegtn.

Nuclear Magnetic Resonance (NMR) SpectrosébpiNMR (400 MHz}C NMR (100 MHANd °F

NMR (376 MHzjvere measured on a Bruker Avance 4WBiz spectrometer. Chemical shifts are

reported in parts per million (ppm) downfiefcbm residual solvents ks and coupling consiés are

reported as Hertz (Hzpplitting patterns are designated as singlet (s), broad singlet (br, s), doublet (d),

triplet (t), quartet (q), quintet (quint.), multiplet (m). Splitting patterns that could not be interpreted

or easily visualized are designated as multiplet @gctrepray mass spectiaere obtained using an
ESlQuadripole autopurify, Waters (pump: 2545, mass: ZQ2000) mass Spectromeld& kfectra

were recorded on a Waters Acquity UPLC® equipped RDARS 1 SOU2NJ I YR {v 5SGSO0G:
A: BO + 0.1% formic &b mobile phase B: acetonitrile + 0.1% formic adigh-Resolution Mass
Spectra(HRMS)d SNBE  LISNF2NXYSR 2y | . NHzZl SNJ YI - A& Ylaa a
WSOKSNODKSé¢ L/ h! k/.a 0CwHT n ylofraredispedtr§IR)Ndre dblaigdh @S NE A
on a Perkin Elmer UATR TWI FTIR spectrophotometer and are reported as wavelength nunmiber (cm
Melting points(Mp) were obtained on a&8CHI Melting Point845 and are reported in °C.

Carbonl14 radiolabeling

Carbonl4 reagents and compounds were handled by experimentalist uniquely trained in working with
radioactive materials and operating in specialized laboratories.



Carbonl4 radioactivity was measured either with a PerkinElmer Ultra Gold liquid sciatilieticktail
or with a PerkinElmer 3110TR liquid scintillation analyzer.

RadioHPLC and HPUE analyses were conducted with a Waters Alliance 2695 connected to a MS
detector Waters ZQ 2000 and a Scintillation Analyzer Berthold 514 (column Xbridge BEAG4.8 1

YYZ o®dp >Y0d ! fGSNYyFrGA@Stes GKSe 46SNB Ifaz O2YyRi
Detector and SQ Detector 2, mobile phase £ H 0.1% formic acid, mobile phase B: acetonitrile +

0.1% formic acid and a Scintillation Analyzer Bed&@9 (Xbridge BEH C18)8D.1, 1.7).

When usind“CQ: **CQ (2.172 GBanmol*) was generated using4CQ manifold system (RC Tritec

AG). Mass spectra (ESI) for the calculation of molar activitigswére obtained using a Waters
Micromass ZQ spectrometer. Radiochemical purities were determined by Thin Layer Chromatography
on TLC silica gel 60F254 glass plates (Merck) using a RITA scanner (Raytest) for the radioactive
detection.




2. Materials and Metlods

2.1. Proceduresfor azide preparation

General procedure &

In a solution of NajN(1.1 equiv) in DMSOZ mLmmol?) was added the aryl bromidé& equiv). The
solution was stirred overnight and water was add8dv{Lmmol?). The aqueous layer wastracted
three times with EXO L mLmmol?) and the organic layer was dried over MgSilirated and
concentrated under vacuum.

General procedure 2

A solution of the aromatic aminé gquiv) in HCI 1.2 MAmLmmol?) was cooled to 0°C in an ibath.

To this stirred mixture was added a solution of NalIlO2 equiv) in water. The solution was stirred
30min at 0 °C and a solution of Na(4.5 equiv) in water was added dropwise. The resulting solution
was stirred at room temperature for 1 hour dmvas extracted twice with ethyl acetate. The combined
organic layers were dried over Mg&®ltrated and concentrated under vacuum.

General procedure B3

A solution of the aromatic aminé gquiv) in HCI 1.2 MAmLmmol?) was cooled to 0°C in an ibath.

To this stirred mixture was added a solution of NallO2 equiv) in water. The solution was stirred
30min at 0 °C and a solution of Na(4.5 equiv) in water was added dropwise. The resulting solution
was stirred at room temperature for 1 hound pH was adjusted to pH = 8 with a saturated solution

of NaHC®@The aqueous layer was extracted twice with ethyl acetate and the combined organic layers
were dried over MgSQfiltrated and concentrated under vacuum.

‘Benzyl azidésl)

MW: 133.06g.mol*
Yield 85%
Yellow oil

Starting from benzyl bromide (700 pL, 5.85 mmol) and ufirggeneral procedur&Pl. The crude
mixture affording the expected compound as a yellow oil without further purification (6606r06,
mmol, 85%). Data are cosistent with literature values”

IH NMR (400 MHz, CREL = 7.427.30 (m, 5H), 4.35 (s, 2H).
13C NMR (100 MHz, CREt = 135.5, 129.0 (2C), 128.4, 128.4 (2C), 54.9.



‘4-azidobenzonitri|e(82)

N3 GHiN4
/©/ MW: 144.04g.mot*
NC Yield 90%
Yellow solid
Starting from paminobenzonitrile (590 mg, 5.00 mmol) and usthg general procedur&P2. The

crude mixture affording the expected compound as a yellow solid without further purification (650 mg,
4.50 mmol,90%. Data are cosistent with literature values?

IH NMR (400 MHz, CRE} = 7.597.54 (m, 2H), 7.08.01 (m, 2H).
13C NMR(100 MHz, CD@)l 4 = 144.6, 133.6 (2C), 119.5 (2C), 118.2, 108.0.

‘ 1-azido4-methoxybenzené€S3)

N3 CGH;N;O
/©/ MW: 149.06g.motl*
MeO Yield 54%
Dark yellow oll

Starting from 4methoxyaniline (615 mg, 5.00 mmol) and usihg general procedur€P2. The crude
mixture affording the expected compound as a dark yellow oil without further purification (400 mg,
2.70 mmol 5499. Data are cosistent with literature valued?

IH NMR (400 MHz, CRE} = 6.986.93 (m, 2H), 6.96.86 (m, 2H), 3.80 (s, 3H).
13C NMR (100 MHz, CRE! = 157.1, 132.5, 120.1 (2C), 115.3 (2C), 55.7.

‘ 1-azidonaphtalen€S4)

GioH7N3
O N MW: 169.06g.mof*
O Yield 95%
Dark yellow oil

Starting from naphthaleri-amine (572 mg, 4.00 mmol) and using theneral proceduré&P2. The
crude mixture was purified by silica gel chromatography usiigptane aseluent affording the
expected compound as a dark yellow oil (642 8180 mmol,95%). Data are consistent with literature

values BB

IH NMR (400 MHz, CREH = 8.148.08 (m, 1H), 7.86.80 (m, 1H), 7.68.62 (m, 1H), 7.55.45 (m,

3H), 7.27 (dJ= 7.3 HzJ= 1.0 Hz, 1H).
13C NMR (100 MHz, CBC} = 136.6, 134.5, 127.9, 127.0, 126186.3, 125.8, 124.8, 122.7, 114.0.



‘CyclopentylazidéSS)

GsHoNs
Q_N3 MW: 111.08g.mof!
Yield 72%
colorless oll

Starting from Bromocyclopentane (1.07 mL, 10.0 mmol) and ublegeneral procedur&Pl. The
crude mixture affording the expected compound as yellow oil without further purification (800 mg,
7.20 mmol,72%). Data are consistent with literature valué$.

IH NMR (400 MHz, CRE} = 3.973.89 (m, 1H), 1.88.58 (m, 8H).
13C NMR (100 MHz, CBE! = 63.1, 32.2 (2C), 23.6 (2C).

‘ 1-(azidomethyb4-cyanobenzen€S6)

GaHsNa

N MW: 158.06g.mol*
Yield: 93%
NC

Colorless oil

Starting from 4cyanobenzyl bromide (490 mg, 2.50 mmol) and udiieggeneral procedur&Pl. The
crude mixture affording the expected compound as a colorless oil without further purification (370 mg,
2.32 mmol93%). Dataare consistent with literature values!

IH NMR (400 MHz, CRER = 7.707.66 (m, 2H), 7.48.41 (m, 2H), 4.45 (s, 2H).
13C NMR (100 MHz, CRC! = 140.9, 132.8 (2C), 128.6 (2C), 118.6, 112.3, 54.2.

|3-azidopyridingS7)
N GHaNs
| MW: 120.04g.mol*
N Yield 60%
Dark yellow oll

Starting from 3aminopyridine (675 mg, 7.17 mmol) and usthg general procedur&P3. The crude
mixture was purified by silica gel chromatography usidgeptane/AcOEt (60/40) as eluent affording

the expected compound as a dark yellow oil (504 hm0 mnol, 60%). Data are consistent with
literature values!?

IH NMR (400 MHz, CDEh = 8.39 (ddJ)= 4.7 Hz)= 1.4 Hz, 1H), 8.37 (@ 2.6 Hz, 1H), 7.35 (ddd,
= 8.2 Hz)= 2.6 Hz)= 1.4 Hz, 1H), 7.26 (dik 8.2 Hz)= 4.7 Hz, 1H).
13 NMR(100 MHz, CD@)I+ = 146.2, 141.5, 137.2, 126.0, 124.3.



‘ Methyl-4-aminobenzoatgS8)

GH/N3O,

N3
/O/ MW: 177.05g.mot*
MeOOC Yield 97%

Yellow oil

Starting from methyé-aminobenzoate (377 mg, 2.50 mmol) and ushggeneral proceduréP2. The
crude mixture affording the expected compound as a yellow oil without further purification (430 mg,

2.43 mmol97%). Data are consistent with literature valués.

'H NMR (400 MHz, CREER = 8.068.00 (m, 2H), 7.09.03 (m, 2H), 3.91 (s, 3H).
13C NMR (100 MHz, CRC} = 166.4, 144.9, 131.6 (2C), 126.9, 119.0 (2C), 52.3.

‘ 1-azido4-(trifluoromethyl)benzengS9)

GHaRsNs

N3
O/ MW: 187.04g.mol*
F.C Yield 64%

Yellow oil

Starting from p(trifluoromethyl)aniline (315 uL, 2.50 mmol) and usihg general proceduréP2. The
crude mixture affording the expected compound as a yellow oil without further purification (300 mg,

1.60 mmol64%). Data are consistent with literature valué'.

IH NMR (400 MHz, CREL = 7.647.58 (m, 2H), 7.13.09 (m, 2H).
13C NMR (100 MHz, CBEL = 143.9143.8 (m), 127.6 (gl= 257 Hz), 127.2 (4= 4 Hz, 2C), 122.7,

119.4 (2C).

‘ 1-azido4-nitrobenzengS10)

GHaNAO;

N3
/©/ MW: 164.03g.mol*
O,N Yield 97%

Yellow solid

Starting from pnitroaniline (400 mg, 2.89 mmol) and usitige general procedur&P2. The crude
mixture affording the expected compound as a yellow solid without further purification (46Q.8@,

mmol,97%). Data are consistent with literature valués.

IH NMR (400 MHz, CRE} = 8.268.19 (m, 2H), 7.18.09 (m, 2H).
13C NMR (100MHz, CDG): 4 = 147.0, 144.7, 125.7 (2C), 119.5 (2C).



‘1-azid02—benzylbenzeneS]1)

N3 GiaHiiNs
MW: 209.10g.mol*
Yield 75%
Orange oll

Starting from 2benzylaniline (915 mg, 5.00 mmol) and usihg general procedur&P2. The crude
mixture affording the expected compound as an orange oil without further purification (783.7g,
mmol, 75%).

IH NMR (400 MHz, CREL = 7.327.25 (m, 3H), 7.23.13 (m, 5H), 7.13.05 (m, 1H), 3.94 (s, 2H).

13C NMR (100 MHz, CDlt = 140.4, 138.3, 132.5, 131.2, 129.0 (2C), 128.6 (2C), 127.9, 126.2, 124.9,
118.3, 37.0.

IR (cmt): 3026,2115 1493, 1449, 1282, 695.

‘ 1-azido2-methoxybenzenéSR)

N3 CGH/NsO
@[ MW: 149.06g.mof*
OMe Yield 94%

Orange oll

Starting from 2methoxyaniline (452 mg, 4.00 mmol) and using gemeral procedur&P2. The crude
mixture was purified by silica gel chromatography usifigeptane/AcOEt (95/5) as eluant affording
the expected compound as an orange yellow oil (560 36 mmol,94%). Data are consistent with
literature values!®

IH NMR (400 MHz, CDEk = 7.11 (dddJ= 8.1 Hz)= 7.4 HzJ= 1.7 Hz, 1H), 7.02 (ddik 7.8 Hz)=
1.7 Hz, 1H), 6.98.87 (m, 2H), 3.88 (s, 3H).
13C NMR (100 MHz, CRC! = 151.2, 128.4, 125.8, 121.4, 120.4, 112.2, 56.0.

Cyclohexylazid(SB)
GsHiaNs
N MW: 125.10g.mol!
3 Yield 97%
Colorless oil

Starting from Bromocyclohexane (1.23 mL, 10.0 mmol) and tisengeneral proceduréP2. The crude
mixture affording the expected compound as yellow oil without further purification (800 97¥%§)
mmol, 64%). Data are consistent with literature valué&s.

IH NMR (400 MHz, CREH = 3.383.27 (m, 1H), 1.94.84 (m, 2H), 1.79.70 (m, 2H), 1.62.50 (m,

2H), 1.441.50 (m, 5H).
13C NMR (100 MHz, CRE! = 60.0, 31.7 (2C), 25.4 (2C), 24.4.

S



|2-(Azidoethyl)benzen(S 1)

GsHoN3

Na MW: 147.08g.mol*
Yield 82%

Colorless oil

Starting from 2(bromoethyl)benzene (925 mg, 5.00 mmol) and usirggeneral procedur&Pl. The
crude mixture affording the expected compound as colorless oil without further purification (600 mg,
4,10 mmol82%. Data are consistent with literature valués.

IH NMR (400 MHz, CREk = 7.377.31 (m, 2H), 7.29.22 (m, 3H), 3.52 (8= 7.3 Hz, 2H), 2.92 (=
7.3 Hz, 2H).
13C NMR (100 MHz, CR! = 138.2, 128.9 (2C), 128.8 (2C), 126.%,535.5.

‘ 1-azido4-butylbenzendS15)

N5 GioHi13Ns
\/\0 MW: 175.11g.motl*
Yield 72%

Dark yellow oll

Starting from 4butylaniline (745 mg, 5.00 mmol) and usithge general procedur&P2. The crude
mixture affording theexpected compound as a dark yellow oil without further purification (630 mg,
3.60 mmol,72%). Data are consistent with literature valués.

IH NMR (400 MHz, CREL = 7.197.12 (m, 2H), 6.98.90 (2H), 2.62.54 (m, 2H), 1.63.51 (m, 2H),
1.41-1.27 (m, 2H), 0.92 (8= 7.3 Hz, 3H).
13C NMR (100 MHz, CRS! = 139.9, 137.4, 129.9 (2C), 119.0 (2C), 35.1, 33.8, 22.4, 14.1.

‘1-azido3-bromobenzen¢8]6)

GHsBMN3

Br N3 MW: 196.96g.mol*
Yield 97%
Dark yellow oll
Starting from 3obromoaniline (370 pL, 3.40 mmol) and usthg general procedur&P2. The crude

mixture affording the expected compound as a dark yellow oil without further purification (640 mg,
3.30 mmol97%). Data are consistent with literature valués.

IH NMR (400 MHz, CDEk = 7.27 (dddJ= 8.0 Hz)= 1.7 HzJ= 1.1 Hz, 1H).237.21 (m, 1H), 7.19

7.18 (M, 1H), 6.96 (dddz= 7.9 HzJ= 2.2 HzJ= 1.1 Hz, 1H).
13C NMR (100 MHz, CRC} = 141.7, 131.1, 128.1, 123.4, 122.3, 117.9.
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|1-azido2-(methyl)thiobenzenéST7)

N3 C7H7N38
©: MW: 165.04g.mol*
SMe Yield 91%

Yellow oil

Starting from 2(methylthio)aniline (625 L, 5.00 mmol) and usthg general procedur&P2. The
crude mixture affording the expected compound as a yellow oil without further purification (750 mg,
4.55 mmol 919%.

IHNMR (400 MHz, CDH = 7.237.18 (m, 2H), 7.23.10 (m, 2H), 2.45 (s, 3H).
13C NMR (100 MHz, CBE} = 137.5, 129.9, 127.0, 126.3, 125.5, 118.3, 15.4.
IR (cmt): 2921,2124 2088, 1469, 1283, 741.

|4-azidopyridingSB)
N3 GsHaNy
SN MW: 120.04g.mol*
» Yield 69%
N Orange oil

In a round bottom flask -bromopyridine hydrochloride (1.00 g, 5.14 mmol) was dissolved in water (5
mL) and the pH was adjusted ter@using a solution of NaOH 1 M. Ethanol (5 mL) and; (&0 mg,

7.71 mmol) were added and the solution was refluxed for 16 h. The mixture was cooled down to room
temperature and a saturated solution of NaH(as added. The organic layer was extracted twice
with ethyl acetate, dried over MgS@nd evaporatedffording the expected compound as an orange

oil (425 mg3.55 mmol,69%). Data are consistent with literature valués.

IH NMR (400 MHz, CRE! = 8.568.50 (m, 2H), 6.96.92 (m, 2H).
13C NMR (100 MHz, CRC! = 151.3 (2C), 148.8, 114.2 (2C).

‘3-azidobenzophenon619)

o] GisHoN3O
Ng MW: 223.07g.mol*
O O Yield 99%
Dark yellow oil

Starting from 3aminobenzophenone (986 mg, 5.00 mmol) and usineggeneral procedur&P2. The
crude mixture affording the expected compound as a dark yellow oil without further purification (1.11
g,4.95 mmol 99%). Data are consistent with literature valué$.

IH NMR (400 MHz, CREh = 7.827.77 (m, 2H), 7.62.58 (m, 1H), 7.53.43 (m,5H), 7.267.22 (m,
1H).

13C NMR (100 MHz, CRC = 195.8, 140.8, 139.4, 137.2, 133.0, 130.2 (2C), 129.8, 128.6 (2C), 126.7,
122.9, 120.3.

Sl



‘4-azid01,2—dich|orobenzen¢SZ))

GHsCbNs

Cl N
:©/ MW: 186.97g.mol*
Cl Yield 89%

Dark orange oil

Starting from 3,4dichloroaniline (810 mg, 5.00 mmol) and ustihg general proceduréP2. The crude
mixture affording the expected compound as a yellow oil without further purification (8404m8§,

mmol, 89%).

'H NMR(400 MHz, CD@I + = 7.41 (dJ= 8.6 Hz, 1H), 7.12 (@ 2.6 Hz, 1H), 6.88 (di}= 8.6,J= 2.6
Hz, 1H).

13C NMR (100 MHz, CRC! = 139.9, 133.8, 131.4, 128.7, 121.1, 118.6.

IR (cm): 2104, 1587, 1468, 1297, 805.

‘ 1-azido3,5-dimethoxybenzenéS2l)

MeO N GsHoNsO
MW: 179.07g.mot*
Yield 78%

OMe Dark red oil

Starting from 3,&imethoxyaniline (765 mg, 5.00 mmol) and usthg general procedur&P1. The
crude mixture affording the expected compound as a dark red oil without further purification (700 mg,
3.90 mmol,78%). Data are consistent with literature valués.

IH NMR (400 MHz, CRE} = 6.266.23 (m, 1H), 6.26.17 (m, 2H), 3.78 (s, 6H).
13C NMR (100 MHz, CRE! = 161.8 (2C), 142.1, 97.7 (2C), 97.4, 55.6 (2C).

|4-azidoN,N-dimethylaniling(S2)

GeHioNs

N3
/©/ MW: 162.09g.mol*
N Yield 68%

| Dark solid

Starting from N*,N'-dimethylbenzenel,4-diamine (681 mg, 5.00 mmol) and usitige general
procedureGP3. The crude mixture affording the expected compound as a dark solid without further
purification (530 mg3.40 mmol,68%). Data are consistent with literature valué$.

H NMR (400 MHz, CRE} = 6.956.90 (m, 2H), 6.76.69 (m, 2H), 2.93 (s, 3H).
13C NMR (100 MHz, CBC} = 148.5, 128.4, 119.9 (2C), 114.0 (2C), 14.0 (2C).

S12



‘ 1-(azidomethyh3-methoxybenzenéS2)

N3 GHoN3O
MW: 163.07g.mol*
Yield 98%

OM .
© Colorless oil

Starting from 3methoxybenzyl bromide (770 uL, 5.00 mmol) and usireggeneral procedur&PL.
The crude mixture affording the expected compound as a colorless oil without further purification (800
mg,4.90 mmol,98%).

IH NMR (400 MHz, CRE = 7.337.27 (m, 1H), 6.98.84 (m, 3H), 4.32 (s, 2H), 3.83 (s, 3H).
13C NMR (100 MHz, CRE! = 160.1, 137.0, 130.0, 120.5, 114.0, 113.8, 55.4, 54.9.
IR (cm): 2952, 28382094 1586, 1264, 1040, 743.

IMethyl 2azidobenzoat (S24)

N3 GH/N3O,
©i MW: 177.05g.mol*
COOMe Yield 97%

Orange oll

Starting from methyl Z2aminobenzoate (647 L, 5.00 mmol) and ughmygeneral procedur€P2. The
crude mixture affording the expected compound as an orange oil without further purification (850 mg,
4.85 mmol97%. Data are consistent with literature valués.

IH NMR (400 MHz, CRCk = 7.887.83 (m, 1H), 7.58.49 (m, 1H), 7.26.22 (m, 1B, 7.217.14 (m,
1H), 3.91 (s, 1H).
13C NMR (100 MHz, CRS! = 165.9, 140.2, 133.3, 132.0, 124.6, 122.8, 120.0, 52.5.

‘ 1-azido3-(trifluoromethyl)benzenéS %)

CGHiRN;

FaC N3 MW: 187.04g.mol*
Yield 76%

Dark yellow oll

Starting from J(trifluoromethyl)aniline (617 uL, 5.00 mmol) and usihg general proceduréP2. The
crude mixture affording the expected compound as a dark yellow oil without further purification (710
mg,3.80 mmol,76%). Data are consistent with literature valué€d

IH NMR (400 MHz, CREH = 7.5%7.45 (m, 1H), 7.42.38 (m, 1H), 7.27.25 (m, 1H), 7.23.19 (m,
1H).

S13



13C NMR (100 MHz, CRE! = 141.2, 132.5 (gi= 33 Hz), 130.5, 126.4 (@ 273 Hz), 122.3, 121.7
(g, J= 4 Hz), 116.2 (d= 4 Hz).

‘4-azid01—chlor02-(trifluoromethyl)benzen(eSZS)

F4C N3 GHsCF:N3z
MW: 221.00g.molt
ol Yield 63%

Orange yellow oll

Starting from 4chloro-3-(trifluoromethyl)aniline (782 mg, 4.00 mmol) and using ¢femeral procedure
GP2. The crude mixture was purified by silica gel chromatography ushegtane as eluant affording

the expected compound as an orange yellow oil (560 22 mmol,63%). Data are consistent with
literature values!?

IH NMR (400 MHz, CREHR = 7.48 (dJ= 8.6 Hz), 7.32 (d= 2.7 Hz, 1H), 7.14 (dd= 8.6 Hz)= 2.7
Hz, 1H).

13C NMR (100 MHz, CRE! = 139.5, 133.0, 130.0 (= 32 Hz), 128.1 (d= 2 Hz), 123.2, 122.4 (@,
=272 Hz), 118.5 (4= 6 Hz).

S14



2.2.Procedure for {3C] urea labeling

General procedure &

Into a 1.0 mL vial, dimethylphenylphosphine was added to a solution containing the amine derivative,
the azideand if noted an additive, in the suitable solvent (0.60 nibg solution was transferred into

a Wilmad® low pressureacuumNMR tube which was further frozen inte bath, then gaseouSCQ

was precisely delivered using Trite@@gure S1). The NMR tubevas then warmed up to room
temperature, progressively brought to the indicated temperature and maiet@at this temperature

for a given time. After completion, the unreacté®CQ was removed by opening the NMR tube and
the solvent was evaporated. Theude mixture was purified by flash Chromatography affording the
expected }°C]labeled urea.

Materials

Tritec® manifold Glassware

Oven
temperature

Manometer 1
(pressure imed section) |

Manometer 2
(pressure irblue section)

Vacuumpump < ;_'

13CQtrapped

FigureSlL: Tritec® manifold and specific glassware
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Tritec® procedure

1 2
Tritec®preparation Vacuum in the system
Oven
temperature
Vacuumpump Vacuumpump
(Closed (open)
(open)
13CQ Cartridge
(Cold)
NMR tube Reactorfrozen
(Closed (open)
Oven
3 4
Control*3CQ releasing 13CQ trappingin the tube

Vacuumpump
(Closed 1. (open)
3. (closed
(Closed

1. (open)
2. (closed

Figure2: Sequence fot*CQ delivery in the reactor
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2.3. Synthesis of*Gureas from aliphatic azide and aliphatic amine

| [3C] thenzyi3-(sechutyl)urea([**C]L)

Q Gi*CH1sN0
2c. J\/ MW: 207.15g.mol*

©/\M N Yield 85%
White solid

The [*C]1-benzyt3-(secbutyl)urea[**C]L was prepared accordingly to general proced@®4, using
PPhMe (14.4 pL, 0.10 mmol), benzyl azi8é(13.3 mg, 0.10 mmolecbutylamine 0.2 pL, 010
mmol) and**CQ (110 mbar, 0.11 mmolin CHCNfor 5 minutes at 25 °CThe crude mixture was
purified by flash chromatography on Sigel using EtOAofHeptane (30/70) as eluent affording the
expected compound as a white solidZ (@ mg,0.085 mmol 85%).

IH NMR (400 MHz, CREL = 7.357.20 (m, 5H), 4.33 (d= 3.3 Hz, 2H), 3.78.60 (m, 1H), 1.41 (J=

7.4 Hz, 2H), 1.08 (d= 6.5 Hz, 3H), 0.87 (t= 7.4 Hz, 3H).

13C NMR (100 MHz, CRC! = 157.9%3C) 139.4, 128.8 (2C), 127.6 (2C), 127.4, 47.7, 44.7, 30.3, 21.2,
10.4.

HRMS (ESRalcd forGy*CHaN,O [M+H] 208.1525; found 208.1526.

Mp (°C):88-89°C

‘ [*3C] 3benzytl,1-dicyclohexylured[**C]2

0
136\ /O Ciot3CHzoN20

©/\ NTN MW: 315.24g.mot*

@ Yield 73%

White solid

The [PC] 3benzytl,1-dicyclohexylured*CR was prepared accordingly to general procede4,
using PPhMg(14.4 pL, 0.10 mmol), benzyl azigé&(13.3 mg, 0.1 mmol) dicyclohexylamine (20 pL,
0.11 mmol), and*CQ (110 mbar, 0.11 mmolh CHCNfor 5 minutes at 25 °CThe crude mixture was
purified by flash chromatography on Si@el using EtOAofHeptane (20/80) as eluent affording the
expectedcompoundas a white solid (23 m@,073 mmol,73%.

IH NMR (400 MHz, CREL = 7.377.22 (m, 5H), 4.55 (br s, 1H), 4442 (m, 2H), 3.48.31 (m, 2H),
1.851.56 (m, 14H), 1.39.21 (m, 4H), 1.21.00 (m, 2H).

13C NMR (100 MHz, CBE} = 157.6 £C), 140.2, 128.7 (2C), 127.6 (2C), 127.2, 55.4, 44.9 (2C), 32.0
(4C), 26.6 (4C), 25.7 (2C).

HRMS (ESRalcd forGis*CHN,Os [M+H]" 316.2464; found 316.2468.

Mp (°C):138-140 °C
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‘ Methyl (benzylcarbamoyfl*C]}L-alanytL-alaninate([**CR)

0 Y 0 CLaBCH1N3O,

3¢, N, MW: 308.16g.mol*
NN 'Rko'\"e Yield 51%
¢ White solid

The Methyl (benzylcarbamej*C])L-alanytL-alaninate[**CB was prepared accordingly to general
procedureGP4, using PPhMg(14.4 pL, 0.10 mmol), benzyl azi§&(13.3 mg, 0.1 mmol) AlaAla

OMe hydrochloride (21.3 mg, 0.10 mmol), DIPEA (32 pL, 0.20 mmdfC@q110 mbar, 0.11 mmol)

in CHCNfor 5 minutes at 25 °CThe crude mixture was purified by flash chromatography oa 0O
using AcOEt-Heptane (80/20) as eluent affording the expected product as a white solid (15.7 mg,
0.051 mmol51%.

IH NMR (400 MHz, DMS®): 1 = 8.34 (dJ= 7.0Hz, 1H), 7.3%4.27 (m, 2H), 7.28.19 (m, 3H), 6.53
(br, s), 6.15 (dJ= 7.0 Hz, 1H), 4.3216 (m, 4H), 3.62 (s, 3H), 1.287d,7.0 Hz, 3H), 1.17 @@ 7.2 Hz,
3H).

13C NMR (100 MHz, DMS®): 4 = 173.2, 173.0, 157.8%C), 140.7, 128.2 (2C), 1272T), 126.6, 51.9,
48.2, 47.4, 42.8, 19.6, 16.9.

HRMS (ESRalcd forCia3CHoNsO4 [M+H] 309.1638; found 309.1641.

Mp (°C):2213-214°C

‘ [**C]N-benzy}4-(2-hydroxyethyl)piperazind-carboxamidg[**CH)

Gi3OHiN; O,

(0]
13¢ : 1
©/\”/ \N/\I MW: 264.17g.mot
i 9
I\/N\/\QH Yield 51%

Colorless oil

The [C] N-benzyt4-(2-hydroxyethyl)piperazind-carboxamide[**C}4 was prepared accordingly to
general procedur&P4, using PPhMg14.4 uL, 0.10 mmol), benzyl azig®(13.3 mg, 0.1 mmoN-2-
hydroxyethyl)piperazine (13.1 mg, 0.11 mmol), a8idQ (110 mbar, 0.11 mmolyn CHCNfor 5
minutes at 25 °CThe crude mixture was purified by flash chromatography on §&D using
CHCH/MeOH (92/8) as eluent affording the expecteaimpoundas a cadrless oil (13.6 m@.01 mmol,
5199.

IH NMR (400 MHz, CDEh = 7.357.18 (m, 5H), 4.35 (d= 4.0 Hz, 2H), 3.69 (= 5.9 Hz, 2H), 3.47
3.42 (m, 4H), 2.52.48 (m, 6H).

13C NMR (100 MHz, CBE} = 160.1 £C), 141.5, 129.4 (2C), 128.2 (2.9, 61.3, 59.8, 54.3, 45.2,
44.6.

HRMS (ESRalcd forGs*CHaNSO, [M+H]' 265.1740; found 265.1746.

Mp (°C):102-104 °C
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‘ [**C]N-benzyt4-(2-hydroxyethyl)piperazind-carboxamidg[*Cb)

o GCOH0N0

O\ o0 J\/ MW: 185.169.mof!
N” N Yield 55%
H H White solid

The [PC] N-benzyt4-(2-hydroxyethyl)piperazind-carboxamide[**Cp was prepared accordingly to
general procedur&P4, using PPhMg14.4 L, 0.10 mmol), cyclopentyl az##®(11.0 mg, 0.1 mmol),
secbutylamine (10.21L, 0.10 mmol)and**CQ (110 mbar, 0.11 mmolh CHCNfor 5 minutes at 25°C

The crude mixture was purified by flash chromatography on §&0Ousing C#Ch as eluent affording

the expected product as a white solid (9.7 @55 mmol 55%).

IH NMR(400 MHz, CD@I + = 4.003.89 (m, 1H), 3.72.3.61 (m, 1H), 2D88 (m, 2H), 1.71.53 (m,
3H), 1.501.32 (m, 4H), 1.11 (d= 6.5 Hz, 3H), 0.90 (= 6.5 Hz, 3H).

13C NMR (100 MHz, CBE} = 157.8 C), 52.3, 47.6, 33.8, 30.4, 23.8, 21.2, 10.5.

HRVIS (ESlI)calcd forGCHN,O [M+H] 186.1682; found 186.1685.

Mp (°C):154-156 °C

[*3C] E(4-cyanobenzyB-(4-nitrobenzyl)urea[**CJ)

0O Gis30H1aN4Os

N1§C\N MW: 311.11g.mol*
/©/\H H/\©\ Yield 84%
NC NO White solid

2

The [PC] 1-(4-cyanobenzyB-(4-nitrobenzyl)urea [**Cp was prepared accordingly to general
procedureGP4, using PPhMe(14.4 pL, 0.10 mmol),-dzidomethyl)benzonitriles6(15.8 mg, 0.10
mmol), 4nitrobenzylamine hydrochloride (18.8 mg, 0.10 mmol), DIRBAIL, ®5 mmol)and*CQ
(110 mbar, 0.11 mmolin CHCNfor 5 minutes at 25 °CThe crude mixture was purified by flash
chromatography on SiOgel using EtOAofHeptane (90/10) as eluent affording the expected
compound as a white solid (26 n@ypP84 mmol84%).

IH NMR (400 MHz, DM@): 4 =8.29-8.24 (m, 2H), 7.87.82 (m, 2H), 7.68.7.62 (m, 2H), 7686 (m,
2H), 7.056.90 (m, 2H), 4.54.52 (m, 2H), 4.52.47 (m, 2H)

13C NMR (100 MHz, DMF): + = 159.5(C) 150.8, 148.5, 147.8, 133.3 (2C), 122(), 129.0 (2C),
124.5 (2C), 120.0, 110.9, 44.2, 44.1.

HRMS (ESIzalcd forGs*CH4N4Os [M+H] 312.1172; found 312.1167.

Mp (°C):227-229 °C
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2.4. Synthesis of*Gureas from aromatic azide and aliphatic amine

| [3C] H(secbutyl)-3-(4-methoxyphenyl)ured[*C[7)

’\"eo\@\ o G CHsN,O;

136 J\/ MW: 223.14g.mol*

H H Yield 77%
White solid

The [3C] (secbutyl)-3-(4-methoxyphenyl)ured*CJ7 was prepared accordingly to general procedure
GP4, using PPhMe(14.4 pL, 0.10 mmol),-4zide4-methoxybenzenes3 (14.9 mg, 0.1 mmolkec
butylamine (10.2 L, 0.10 mmalpd**CQ (110 mbar, 0.11 mmoljh CHCNfor 5 minutes at 25°CThe
crude mixture was purified by flash chromatography on,$i€ using AcOHEt/Heptane (50/50) as
eluent affording the expected product as a white solid (17 @77 mmol,77%.

IH NMR (400 MHz, CRER = 7.2067.13 (m, 2H), 6.88.80 (m, 2H), 3.83.75 (m, 1H), 3.78 (s, 3H),
1.47-1.37 (m, 1H), 1.09 (d= 6.6 Hz1H), 089 (t,J= 7.4 Hz, 1H).

13C NMR (100 MHz, CBE! = 157.0, 156.55C), 131.2, 124.7 (2C), 114.7 (2C), 55.6, 47.6, 301% (d,
2 Hz) 21.0 (dJ= 2 Hz), 10.5.

HRMS (ESl¥alcd forGi2*CHaN,O; [M+H]" 224.1475; found 224.1476.

Mp (°C):119-121 °C

Methyl 4-(3-(secbutyl)ureido[**C])benzoatd[*CB) ‘

MeOQOC o Ci2BCHgN.Os
136 J\/ MW: 251.14g.mol*
N "N

Yield 44%
H H White solid

The Methyl 4(3-(secbutyl)ureido[**C])benzoate [**C]B was prepared accordingly to general
procedureGP4, usingPPhMe (14.4 uL, 0.10 mmol), methytakidobenzoaté&S8(17.7 mg, 0.1 mmol),
secbutylamine (10.2 uL, 0.10 mmahd**CQ (110 mbar, 0.11 mmol) in @ENfor 5 minutes at 25°C
The crude mixture was purified by flash chromatography on §0Ousing AcOE#Heptane (40/60)
as eluent affording the expected product as a white solid (110@#4 mmol 44%).

IH NMR (400 MHz, CREHR = 7.987.91 (m, 2H), 7.42.36 (m, 2H), 3.88 (s, 3H), 3:848 (m, 1H),
1.531.44 (m, 2H), 1.16 (d= 6.6 Hz, 1H), 0,93 (t= 7.4 Hz, 1H).

13C NMR (100 MHz, CRCH = 167.0, 154.6%C), 143.5, 131.2 (2C), 124.4, 118.4&d2 Hz, 2C), 52.1,
47.9, 30.1 (dJ= 2 Hz), 21.0 (d)= 2 Hz), 10.5.

HRMS (ESRalcd forGCHaN,Os [M+H] 252.1424; found 252.1428.

Mp (°C):114-116 °C
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‘ [*3C] E(secbutyl)-3-(4-(trifluoromethyl)phenyl)ureg[**CP)

F3C\©\ 0 Ci1"*CHsRN0O

136 J\/ MW: 261.12g.mol*

” H Yield 46%
White solid

The [PC] E(secbutyl)-3-(4-(trifluoromethyl)phenyl)ureg**CP was prepared accordingly to general
procedureGP4, using PPhMg(14.4 pL, 0.10 mmol),-4zide4-(trifluoromethylbenzene)59(18.7 mg,
0.1 mmol),secbutylamine (10.2 pL, 0.10 mmadnd *CQ (110 mbar, 0.11 mmol) in GENfor 5
minutes at 25°CThe crude mixture was purified by flash chromatography oa @iusing AcOEt/
Heptane (20/80) as eluent affording the expected product as a white solid (1Q.846H mmol 4699.

IH NMR (400 MHz,0C}): 4 = 7.497.44 (m, 2H), 7.47.36 (m, 2H), 3.83.71 (m, 1H), 1.49.39 (m,
2H), 1.12 (dJ= 6.6 Hz, 1H), 0.90 (= 7.4 Hz, 1H).

13C NMR (100 MHz, CBE! = 155.1¢C), 142.3, 126.3 (d= 4 Hz, 2C), 124.6 (5 33 Hz), 124.2 (q,
J=272 1), 118.7 (dJ= 2 Hz, 2C), 47.6, 30.0 {& 2 Hz), 20.8 (d)= 1 Hz), 10.3.

19F NMR (376 MHz, CBE! =-61.0.

HRMS (ESRalcd forGy3CHeRNzO [M+H] 262.1246; found 262.1243.

Mp (°C):129-131 °C

‘ [*3C] X(secbutyl)-3-(4-cyanophenyl)ured[1*C]10)

NC o Cia*CHsN3O
\©\ 1o J\/ MW: 218.12g.mof*

N” N Yield 73%

H H White solid

In a glovebox, he [°C] E(secbutyl)-3-(4-cyanophenyl)uregd**C]10 was preparedaccordinglyto
general procedurdésP4, using PPhMe(14.4 L, 0.10 mmol),-4zide4-(cyanobenzene¥$2(14.4 mg,
0.1 mmol),secbutylamine (10.2 uL, 0.10 mmadh CHCN The NMR tube is then taken out of the
gloveboxand**CQ (110 mbar, 0.11 mmoiyas added. The reaction is kdpt 10 minutes at 70°The
crude mixture was purified by flash chromatography on,$i€ using AcOEtHeptane (20/80) as
eluent affording the expected product as a white solid (16 73§4.

'H NMR (400 MHz, CREh =7.73 (s, 1H), 7.587.37 (m, 4H), 5.36 (d= 7.9 Hz, 1H), 3.77 (m, 1H),
1.53¢ 1.37 (m, 2H), 1.13 (d= 6.6 Hz, 3H), 0.90 (5 7.4 Hz, 3H).

3C NMR (100 MHz, CRCh = 155.1 £C), 144.4, 133.7, 119.9, 118.8, 118.8, 104.88, 77.16, 47.96,
30.34, 30.33, 21.26, 10.77.

HRMS (ESIalcd forG:CHeNsO [M+H] 219.1326; found 219.1321.

Mp (°C):147-148°C

Note: The reaction was initially performed at room temperature, howei€r NMRfollow-up of the

reaction indicated the presence of iminophosphorane even after 60 min as shown faticiving
spectra. This suggest that the isocyanate formation is the rate determining step in that case.
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3P NMR (C&ZN, 162 MHz) at t = 60 min, 25 °C
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| [*C] 1(secbutyl)-3-(4-nitrophenyl)urea([*C]11) |

OZN\©\ 0 Ci0™*CHsN:Os

13¢ J\/ MW: 238.11g.mol*

H H Yield 68%
Yellow pale solid

In a glovebox e [1°C] E(secbutyl)-3-(4-nitrophenyl)ureq**C]11 was preparediccordinglyto general
procedure GP4, using PPhMe(14.4 uL, 0.10 mmol),-4zido4-(nitrobenzene)S10(16.4 mg, 0.1
mmol),secbutylamine (10.2 pL, 0.120 mmah CHCN The NMR tube is then taken out of the glovebox
and *CQ (110 mbar, 0.11 mmoljas added. The reaction is kefor 10 minutes at 70°CThe crude
mixture was purified by flash chromatography on Si@l using AcOEt#Heptane (20/80) as eluent
affording the expected product as a white solid (16 B&{9.

IH NMR (400 MHz, CREK = 8.12 (dJ= 9.2 Hz, 2H), 7.77 (s, 1H), 765648 (m, 2H), 6.65 (d= 9.0
Hz, 1H), 3.80 (m, 1H), 1.49 Jp, 7.2 Hz, 2H), 1.16 (@ 6.6 Hz, 3H), 0.92 (= 7.4 Hz, 3H).

13 NMR (100 MHz, CRCH = 154.43 {6C), 145.95, 141.87, 126.60, 125.327.67, 113.56, 47.72,
29.90, 20.75, 10.32.

HRMS (ESl¥alcd forCig*CHeNsOs [M+H]* 239.1224; found 239.1220.

Mp (°C):133-134°C

| [3C] L(secbutyl)-3-(naphthalenl-yl)urea([“C]12)

0 Gi4CHisN;0

O 13G_ J\/ MW: 243.15g.mof*
O NN Yield 69%
White solid

The [BC] 1-isobutyt3-(naphthalenl-yl)urea[**C]12was prepared accordingly to general procedure
GP4, using PPhMg14.4 L, 0.10 mmol);a4zidonaphthalen&4(16.9 mg, 0.10 mmolyecbutylamine
(10.2 pL, 0.10 mmol) andCQ (110 mbar, 0.11 mmoln CHCNfor 5 minutes at 25°C. The crude
mixture was purified by flash chromatography on Si@l using EtOAnfHeptane (40/60) as eluent
affording the expected compound as a white solid.§1i8g,0.069 mmol69%.

IH NMR (400 MHz, CRCk = 8.108.04 (m, 1H), 7.92.87 (m, 1H), 7.87.77 (m, 1H), 7.59.45 (m,
4H), 3.913.79 (m, 1H), 1.41.31 (m, 2H), 1.05 (J= 6.6 Hz, 3H), 0.83 (@ 7.4 Hz, 3H)

13C NMR (100 MHz, CBEL = 156.6156.4 (m,C), 134.7, 133.4, 128.6, 127.3, 127.0, 126.8, 126.0,
123.9, 122.4, 122.4, 47.8, 30.1, 21.0, 10.5.

HRMS (ESRalcd forGia*CHaN,O [M+H] 244.1525; found 244.1522.

Mp (°C):134-136 °C
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‘ [*3C]N-(naphthalen1-yl)piperidine 1-carboxamidg[**C]L3)

0 Cis"CH18NL0O
136 MW: 255.15g.m0I1

O N 'O Yield 53%
White solid

The [C] N-(naphthalenl-yl)piperidinel-carboxamide[**C]L3 was prepared accordingly to general
procedureGP4, using PPhMe(14.4 uL, 0.10 mmol),-4zidonaphthalenes4(16.9 mg, 0.10 mmol),

piperidine (9.8 pL, 0.10 mmol) aAtCQ (110 mbar, 0.11 mmoip CHCNfor 5 minutes at 25°C. The
crude mixture was purifiedy flash chromatography on Si@el using EtOAofHeptane (40/60) as

eluent affording the expected compound as a white solid (13.40@%3 mmol 53%).

'H NMR (400 MHz, CDEk = 7.887.82 (m, 2H), 7.70.62 (m, 2H), 7.53.41 (m, 3H), 6.69 (br s, 1H),
3.543.48 (m, 4H), 1.69.61 (m, 6H).

13C NMR (100 MHz, CR! = 156.0 £C), 134.3, 134.3, 128.8, 128.04¢,2 Hz), 126.1, 126.0,
125.9, 125.9, 124.9, 121.2, 120.6, 45.7 (2C), 25.9 (2C), 24.5.

HRMS (ESRalcd forGisBCHaN,O [M+H] 256.1525; found 256.1526.

Mp (°C):152-154 °C

‘ [3C] X(secbutyl)-3-(pyridin-3-yl)urea([**C]14)

G0N0

N
O 0 J\/ MW: 194.12g.mof*
13C i 0,
¥ NOSN Yield 85%
H H

Amorphous solid

The [C]1-(secbutyl)-3-(pyridin-3-yl)urea[**C]14was prepared accordingly to general procedGr,
using PPhMg(14.4 uL, 0.10 mmol)-&8zidopyridineS7(12.0 mg, 0.10 mmolyecbutylamine (10.2 L,
0.10 mmol)and *CQ (110 mbar, 0.11 mmoin CHCNfor 5 minutes at 25°CThe crude mixture was

purified by flash chromatography on Sigel using EtOAc as eluent affording the expected compound
as a amorphoussolid (16.4 mg0.085 mmol 85%).

IH NMR (400 MHz, CREk = 8.31 (dJ= 2.4 Hz, 1H), 8.17 (diis 4.7 Hz)= 0.9 Hz, 1H), 8.04 (di&
8.4 HzJ= 1.4 Hz, 1H), 7.96 (br s, 1H), 7.20 (dd8.4 Hz)= 4.7 Hz, 1H), 5.39 (br s, 1H), 33852 (m,
1H), 1.45 (pJ= 7.3 Hz, 2H), 1.12 (@ 6.6 Hz, 3H), 0.89 (= 7.4 Hz, 3H).

13C NMR (100 MHz, CRE! = 155.6 £C), 143.0, 140.1 (d= 2.6 Hz), 137.0, 126.8, 124.2, 47.6, 30.1,
20.1 (dJ= 1.2 Hz), 10.5.

HRMS (ESlgalcd forG¥CHsN;O [M+H] 195.1321; found 195.1323.
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‘ [*3C] 3(2-benzylphenyhl,1-diisopropylurea[**CIL5)

o) Gio3CH16N0
138 j\ MW: 311.21g.mot*
N Yield 62%

O )\ White solid

The [BC] 3-(2-benzylphenyhl,1-diisopropylurea [**C1L5 was prepared accordingly to general
procedure GP4, using PPhMe(14.4 L, 0.10 mmol),-4zide2-benzylbenzenes11(20.9 mg, 0.10
mmol), diisopropylamine (14 pL, 0.10 mmol) &#@Q (110 mbar, 0.11 mmolh CHCNfor 5 minutes
at 25°C. The crude mixtureaw purified by flash chromatography on Sgel using EtOAofHeptane
(20/80) as eluent affording the expected compound as a white solid (19.0.6682 mmol62%j.

IH NMR (400 MHz, CDEk = 7.81 (ddJ= 8.1 HzJ= 0.9 Hz, 1H), 7.32.16 (m, 5H), 7.12.10 (m, 2H),
7.04 (td,J= 7.4 Hz)= 1.2 Hz, 1H), 5.84 (br s, 1H), 4.03 (s, 2H);B42 (M, 2H), 1.12 (d= 6.8 Hz,
12H).

13C NMR (100 MHz, CRE = 154.6 £C), 139.2, 137.9, 131.2, 129.6 J¢,3 Hz)129.0 (2C), 128.4
(2C), 127.7, 126.8, 123.4, 123.3, 45.9 (2C), 38.8, 21.3 (4C).

HRMS (ESRalcd forGg*CHeN:O [M+H] 312.2151; found 312.2149.

Mp (°C):99-101 °C

NI, N*-bis(2methoxyphenyl)piperazing,4-dicarboxamidel,4-[**C} ([**C1L6)

Q CisGH24N4O4
1§c\ . 1
OMe I/\N N MW: 3_’86.19g.moI
No, A P b Yield 34%
139’ White solid
(0]

The N N*bis(2methoxyphenyl)piperazing,4-dicarboxamidel,4[**C} ([*°*C1l6) was prepared
accordingly to general procedu€4, using PPhMg14.4 uL, 0.10 mmol)4zide2-methoxybenzene
S12 (14.9 mg, 0.1 mmolpiperazine (8.6 mg, 0.05 mmodnd**CQ (120 mbar, 0.12 mmolh CHCN

for 5 minutes at 25°CThe crude mixture was purified by flash chromatography on §&Dusing
AcOEth-Heptane (50/50) as eluent affording the expected product as a white solid (1®.01g,

mmol, 34%).

IH NMR (400 MHz, CDEk = 8.158.12 (m, 2H), 7.11 (br s, 2H), 833 (m, 4H), 6.88.84 (m, 2H),
3.89 (s, 6H), 3.68.65 (M, 8H).

13C NMR (100 MHEDG): + = 154.7 (3C), 147.8 (2C), 128.6 (2C), 122.5 (2C), 121.4 (2C), 119.2 (2C),

109.9 (2C), 55.9 (4C), 43.3 (2C).
HRMS (ESRalcd forGis*CHsNJOs [M+H]* 387.1937; found 387.1938.
Mp (°C):2205-207 °C
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2.5. Latestage diversification of drugs

‘ [1*C]N-benzyt4-(2,3,4trimethoxybenzyl)piperazing-carboxamide[**CIL7)

o Cor3COH20N30
MeO 3c. MW: 400.22g.mol*
‘/\)\l H/\© Yield 60%
MeO N White solid

OMe

The [BC] N-benzyt4-(2,3,4trimethoxybenzyl)piperazing-carboxamide [**CJL17 was prepared
accordingly to general procedufaP4, using PPhMg(14.4 pL, 0.10 mmol), benzyl azig&(13.3 mg,
0.1 mmol), trimetazidine dihydrochloride (38 mg, 0.11 mmol), DIPEA (38 pL, 0.25 mmég@rd10
mbar, 0.11 mmol)in CHCN for 5 minutes at25 °C The crude mixture was purified by flash
chromatography on Si@el using EtOAc/GEb (90/10) as eluent affording the expectedmpound
as a white solid (24 m§,060 mmol60%). Data are consistent with literature valueés!

IH NMR (400 MHZCDG): ¢ = 7.357.22 (m, 5H), 6.98 (d= 8.5 Hz, 1H), 6.63 (@= 8.5 Hz, 1H), 4.74

(br s, 1H), 6.63 (dd= 5.4 HzJ= 3.0 Hz, 2H), 3.87 (s 3H), 3.86 (s, 3H), 3.85 (s, 3H), 3.49 (s, 2H), 3.40
3.35 (M, 4H), 3.48.42 (m, 4H).

13C NMR (100 MHz, CBC} = 157.7(%C) 153.2, 152.8, 142.4, 139.8<2 Hz), 128.7 (2C), 127.9 (2C),
127.4, 125.4, 123.4, 107.1, 61.3, 60.9, 56.6, 56.1, 52.6, 45.1 (2C), 43.9 (2C).

HRMS (ESRalcd forGyt3CHoNsOs [M+H] 401.2264; found 401.2257.

[**C]N-cyclohexy#4-(2,3,4trimethoxybenzyl)piperazing-carboxamide[*CIL8)

0] /O Coo¥CHa3N3Oy

MeO 136 MW: 392.25g.mol*
NN Yield 44%
MeO N White solid

The [PC] N-cyclohexy#4-(2,3,4trimethoxybenzyl)piperazing-carboxamide[**C1L8 was prepared
accordingly tageneral proceduré&P4, using PPhMg14.4 uL, 0.10 mmol), azidocyclohex&18 (12.5
mg, 01 mmol), trimetazidine dihydrochloride (38 mg, 0.11 mmol), DIPEA (38 uL, 0.25 mm&itend
(110 mbar, 0.11 mmolin CHCNfor 5 minutes at25 °C The crude mixture was purified by flash
chromatography on Si@el using EtOAc/GEb (80/20) as eluent affording the expectedmpound
as a white solid1(7.2mg, 0.044 mmol 44%).

IH NMR (400 MHz, CDEEh = 7.877.81 (m, 2H), 7.68.63 (m, 2H), 7.53.41 (m, 3H), 7.01 (J= 8.5

Hz, 1H), 6.66 (d= 8.5 Hz, 1H), 6.62 (br s, 1H), 3.91 (s, 3H), 3.89 (s, 3H), 3.87 (s, 3B5B(6Q 6H),
2.592.50 (m, 4H).

13 NMR (100 MHz, CREH = 157.1(3C) 1533, 152.8, 142.4, 125.4, 107.1, 61.4, 60.9, 56.5, 56.1,
52.5 (2C), 49.5, 43.8 (2C), 34.1 (2C), 25.8, 25.2 (2C).

HRMS (ESRalcd forCa*CHaNsOs [M+H]* 393.2577; found 393.2257.

Mp (°C):111-113 °C
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‘ [*3C]N-(naphthalen1-yl)-4-(2,3,4trimethoxybenzyl)piperazind-carboxamidg[**C]1L9)

Q Goat B30N30
MeO 3c. 1
I/\N H O MW: 436.22g.motl
Yield 77%
MeO N\)

White solid
OMe

The [BC] N-(naphthalenl-yl)-4-(2,3,4trimethoxybenzyl)piperazing-carboxamide [**CJ19 was
prepared accordingly to general procedur@P4, using PPhMe (14.4 pL, 0.10 mmol), -1
azidonaphthalen&4(16.9 mg, 0.10 mmol), trimetazidine dihydrochloride (38 mg, 0.11 mmol), DIPEA
(38 pL, 0.25 mmol) andCQ (110 mbar, 0.11 mmolh CHCNfor 5 minutes at 25 °C. The crude mixture
was purified by flash chromatography on $gel using EtOAc/GEb (60/40) as eluent affording the
expected compound as a white solid (32 ®@@77 mmol,77%.

IH NMR (400 MHz, CDEEh = 7.877.81 (m, 2H), 7.68.63 (m, 2H), 7.53.41 (m, 3H), 7.01 (J= 8.5

Hz, 1H), 6.66 (d= 8.5 Hz, 1H), 6.62 (br s, 1H), 3.91 (s, 3H), 3.89 (s, 3H), 3.87 (s, 3B5B(6Q 6H),
2.59:2.50 (m, 4H).

13C NMR (100 MHz, CBE} = 156.1 C), 153.2, 152.8, 142.4, 134.3, 134.1, 128.7, 128.2=(8,

Hz), 126.1, 126.0, 125.9, 125.3, 125.3.52121.3, 121.0, 61.4, 60.9, 56.6, 56.1, 52.6 (2C), 44.4 (2C).
HRMS (ESRalcd forCu3CHoNsOs [M+H]* 437.2264; found 437.2272.

Mp (°C):137-139 °C

‘ [13C] 3((benzo[d][1,3]dioxeb-yloxy)methyl)4-(4-fluorophenylyN-phenethylpiperidinel-carboxamide([-*C] 20) ‘

sUE e,
13¢_ g MW: 477.21g.mot!
N 0 Yield 70%
Amorphous solid

The f=C] 3((benzo[d][1,3]dioxeb-yloxy)methyh4-(4-fluorophenyl}N-phenethylpiperidinel-
carboxamidg®*C]2 was prepared accordingly to general proced@®4, using PPhMg14.4 uL, 0.10
mmol), 2phenylethyl azidé&s4 (13.3 mg, 0.1 mmol) paroxetine hydrochloride (21.3 mg, 0.10 mmol),
DIPEA (32 pL, 0.20 mmol) dd@Q (110 mbar, 0.11 mmolp CHCNfor 5minutes at 25 °CThe crude
mixture was purified by flash chromatography on Si@ using AcOE#Heptane (60/40) as eluent
affording the expected product asi@amorphoussolid (15.7 mg).072 mmol,729.

IH NMR (400 MHz, CDEk = 7.357.29 (m, 2H)7.26:7.20 (m, 3H), 7.13.09 (m, 2H), 7.08.95 (m,
2H), 6.63 (dJ= 8.5 Hz, 1H), 6.33 (@z 2.5 Hz, 1H), 6.12 (ddz 8.5 Hz)= 2.5 Hz, 1H), 5.89 (s, 2H),
4.63 (br s, 1H), 4.12.08 (m, 1H), 4.08.00 (m, 1H), 3.68.50 (M, 3H), 3.44 (dd= 9.4 HzJ= 7.0 Hz,
1H). 2.962.80 (M, 4H), 2.65 (td= 11.7 Hz)= 4.0 Hz, 1H), 2.6B.97 (m, 1H), 1.84.77 (m, 1H), 1.77
1.64 (m, 1H).

13C NMR (100 MHz, CRS! =161.8 (d,) =245 Hz)157.4 £2C), 154.3, 148.441.9, 139.5138.9 (d,)
=3 Hz), 129.0 (2C), 128.8 Jc:8 Hz, 2C), 128.8 (2C), 126.6, 115.3 (&1 Hz, 2C),08.0, 105.7, 101.3,
98.1,68.9, 48.0, 44.9, 44.2, 42.3, 14.8, 36.5, 33.8

192 NMR (376 MHz, CRC} =-115.9.

HRMS (ESIalcd forG*CHoFNO, [M+H] 478.2218; found 478.2218.
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‘ [*3C] 3(4-butylphenyl}1-methyt1-(3-(naphthalenl-yloxy)3-(thiophen2-yl)propyl)urea([**C]2L) ‘

O GsP*CHNO:S
‘ MW: 473.22g.mol!
/\/\@\ 0 0 Yield 83%
136 /\)\LS> Colorless oil
N N

The [PC] 3(4-butylphenyl}1-methyk1-(3-(naphthalenl-yloxy)3-(thiophen2-yl)propyl)urea[*C]2L
was prepared accordingly to general proced®@®@4, using PPhMg(14.4 uL, 0.10 mmol),-4zido4-
butylbenzeneS15 (17.5 mg, 0.1 mmolyluloxetine hydrochloride (33.3 mg, 0.10 mm®&)PEA (32 pL,
0.20 mmol)and**CQ (110 mbar, 0.11 mmoinp CHCNfor 5 minutes at 25 °CThe crude mixture was
purified by flash chromatography on Sigel using AcOEt#Heptane (40/60) as eluent affordingeh
expected product as a colorless oil (37 2§83 mmol83%).

IH NMR (400 MHz, CRE} = 8.398.33 (m, 2H), 7.82.76 (M, 2H), 7.53.47 (m, 2H), 7.40 (d= 8.3

Hz, 1H), 7.25 (= 8.1 Hz, 1H), 7.21 (dik 5.0 Hz)= 1.2 Hz, 1H), 7.1107 (m, 1H), 7.06.95 (m,

4H), 6.93 (ddj= 5.0 HzJ= 3.5 Hz, 1H), 6.86 (@ 7.6 Hz, 1H), 6.27 (br s, 1H), 5.77 93 J&B.3 Hz,

J= 4.4 Hz, 1H), 3.7858 (m, 2H), 3.00 (d= 2.9 Hz, 3H), 2.59.48 (m, 3H), 2.48.37 (m,1H), 1.59

1.48 (m, 2H), 1.38.25 (m, 2H), 0.91 (8= 7.3 Hz, 3H).

13C NMR (100 MHz, CBE} = 155.7 €C), 152.8, 144.5, 137.6, 136.6, 134.8, 128.7 (2C), 127.8, 126.8,
126.6, 126.2, 125.9, 125.6, 125.2, 125.1, 121.9, 121.2, 12Q)& (@ Hz, 2C),0r.5, 73.8, 46.2, 37.5,
35.0, 35.0 (dJ= 2 Hz), 33.8, 22.4, 14.1.

HRMS (ESRalcd forGs*CHaN20.S [M+H] 474.2291; found 474.2290.
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2.6. Synthesis of*Gureas from aromatic azide andromaticamine

Optimizations

Into a 1.0 mL vial, PPhMg1.00 equiv.) was added to a solution ad-toluidine (2.00 equiv.) 1-
naphtylazidg1.00 equiv.andadditive(2.00 equiv.)n the appropriate solvent (0.60 mO)he solution
was transferred into a Wilmad® low presswatuumNMR tube which was further frozentanN; bath,
then gaseous*CQ (1.10 equiv.)was precisely delivered using Tritecliie NMR tube was then
warmed up to room temperature, progressively brought to the indicated temperature and magutain
at this temperature for a given time. After complaticthe unreacted*CQ was removed by opening
the NMR tubeand MTBE1.00 equiv.was added as internal standard.

3C0, (1.1 equiv.)
O /@\ PPhMe, (1 equiv.) O o @\
13
Additive (x equiv.) ~C.
N N™ N
Solvant, T °C, time

(1 equiv.) (2 equiv.)
Entry Solvent Temperature  Time (ﬁiﬂﬂ}(’% lzlisMoll?a}[/elill)d
1 CRCN 25 °C 10min - 15 %
2 DMFd, 25 °C 10min - 26 %
3 DMFd; 100°C 10min - 20 %
4 DMFd; 25°C 10min A1 (2) 30 %
5 DMFd; 25°C 10min A (2) 46 %
6 DMFd, 25°C 10min As (2) 57 %
7 DMFdy 25°C 10min A4 (2) 51 %
8 DMFd; 25°C 10min As (2) 59%
9 DMFd; 80°C 10min As (2) 67 % (62 %)

' 9 9
N N N
AN XN AN AN
| | | | N
NPZ N~ N~ NNPZ N
A A A A

1 2 3 4 As

Table S1Screening ofolvent, temperature and additives

Note: Additive A N-methylimidazole have already been describead usedas an N-acyl transfer
catalyst 4
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‘ [*3C]1-(naphthalenl-yl)-3-(m-tolyl)urea([**C]2)

o) G723 CHN0
30 MW: 277.13g.mol*

O N" N Yield 62%
Beige solid

The [C] X(naphthalenl-yl)-3-(m-tolyl)urea[**C]2 was prepared accordingly to general procedure
GP4, usingPPhMe (14.4 uL, 0.10 mmol);4zidonaphthalené4 (16.9 mg, 0.1 mmoly-toluidine (21.8

uL, 0.20 mmol)N-methylimidazole (16 pL, 0.20 mmol) a€Q (110 mbar, 0.11 mmoljh DMFor 10
minutes at 80 °CThe crude mixture was purified by flash chromatgny on Si@ gel using
Dichloromethane/Methanol (from 100/0 to 99/1) as eluent affording the expected compound as a
beige solid (24 m@.062 mmol62%.

IH NMR (400 MHDMFd7): 1 = 9.13 (br s), 8.83 (br s), 8:84L6 (M, 2H), 8.08.94 (m, 2H), 7.70.66
(m, 2H), 7.627.40 (m, 5H), 7.23.17 (m, 1H), 6.88.81 (m, 1H), 2.32 (s, 3H).

13C NMR (100 MHHMFRdy): 4 = 154.5154.0 (m ©°0), 141.4, 139.4, 135.9, 135.4, 129.7, 129.7,427.
(d,J= 3.0 Hz), 127.0, 126.9, 126.9, 124.1, 123.8, 122.2, 1200& @2 Hz) , 118.6, 116.6 (k 2.1
Hz), 21.9.

HRMS (ESRalcd forGA3CHeN:0 [M+H] 278.1369; found 278.1371.

Mp (°C):239-241 °C

‘ [*3C]N-(naphthalen1-yl)indoline-1-carboxamidg[*3C] 23)

(0] Cis*CH16N0
O 13G MW: 289.13g.mol*
O NN Yield 59%
Grey solid

The [C] N-(haphthalenl-yl)indoline1-carboxamide[**C]23 was prepared accordingly to general
procedureGP4, using PPhMe(14.4 uL, 0.10 mmol),-4zidonaphthalenes4(16.9 mg, 0.10 mmol),
indoline (22.4 pL, 0.20 mmoN:methylimidazole (16 pL, 0.20 mmaiyd**CQ (110 mbar, 0.11 mmol)

in DMFfor 10 minutes at 80 °CThe crude mixture was purified by flash chromatographysiis gel

using EtOAcI-Heptane (15/85) as eluent affording the expected compound as a grey solid (17.1 mg,
0.059 mmol 599%).

IH NMR (400 MHz, CDEk = 7.977.93 (m, 1H), 7.97.86 (m, 2H), 7.86.83 (m, 1H), 7.7Z.68 (m,

1H), 7.547.56 (m, 3H), 7.23.17 (m, 2H), 7.06.95 (m, 1H), 6.84 (br s, 1H), 4.2004,8.5 Hz, 2H), 3.28

(t, J= 8.5 Hz, 2H).

13C NMR (100 MHz, CBEL = 153.2(%C) 143.5 (dJ= 2.4 Hz), 134.4, 133.1, 130.7 J& 4.0 Hz),

128.9, 128.0 (d)= 2.1 Hz), 127.9, 126.4, 126.1, 126.0, 125.6, 124.9, 122.5, 121.2, 121.0, 115.2, 47.8,
28.1 (dJ= 1.9 Hz).

IR (cmb): 3287, 2952, 1621, 1520, 1479, 1345, 791, 751.

HRMS (ESzalcd forGst*CHsN:0 [M+H] 290.1369; found 290.1367.

Mp (°C):174-176 °C
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‘ [*3C] 2(3-bromophenyl)3-(2,4-dimethoxyphenyl)ureg[**CP4)

o OMe C1413G‘|158I‘N203
/@\ i3 MW: 351.03 g.mot
Br NN Yield 57%

HoH o Sve Purple solid

The [PC] X(3-bromophenyl)3-(2,4dimethoxyphenyl)urea[**CR4 was prepared accordingly to
general procedurésP4, using PPhMg(14.4 L, 0.10 mmol),-4zide-3-bromobenzeneS16 (19.8 mg,

0.10 mmol), 2,4dimethoxyaniline (30 mg, 0.20 mmol)-methylimidazole (16 i, 0.20 mmol) and
13CQ (110 mbar, 0.11 mmolp DMFfor 120 minutes at 80 T he crude mixture was purified by flash
chromatography on reverse phase using water/acetonitrile (from 95/5 to 20/80) as eluent affording
the expected compound as a purple solid (20.1 0857 mmol57%).

IH NMR (400 MHz, GOD):t = 7.81 (d,J= 8.8 Hz1H), 7.77 (tJ= 1.9 Hz1H), 7.29 (dddj= 7.9 Hz)=
1.9 HzJ= 1.3 Hz, 1H), 7.17 @= 7.9 Hz, 1H), 7.14.10 (m, 1H), 6.58 (d= 2.6 Hz, 1H), 6.49 (dd=
8.8 HzJ= 2.7 Hz, 1H), 3.88 (s, 3H), 3.78 (s, 3H).

13C NMR (100 MHz, GDD): = 157.9, 155.34C), 155.3, 142.6, 131.3, 126.1, 123.4, 122.4%d,.9
Hz), 122.4 (d)= 0.8 Hz), 122.3, 118.3 @ 2.5 Hz), 105.2, 99.7, 56.3, 56.0

HRMS (ESRalcd forGia*CHsBrNOs [M+H]* 352.0372; found 352.0369.

Mp (°C):172-174 °C

‘ [*3C] 2(3-(tert-butyl)phenyl}3-(2-(methylthio)phenyl)ure4[**C5)

MW: 315.15g.mof*
13&\ Yield 49%
N~ N Beige solid
SMe H H

The [PC] 2(3-(tert-butyl)phenyly3-(2-(methylthio)phenyl)ured**CR5 was prepared accordingly to
general proceduré&sP4, using PPhMg(14.4 uL, 0.10 mmol),-@&zidophenyl)methylsulfan817 (16.2

mg, 0.10 mmol), gtert-butyl)aniline (30 mg, 0.20 mmol\-methylimidazole (16 pL, 0.20 mmol) and
13CQ (110 mbar, 0.11 mmol) iDMFfor 10 minutes at 80 °Che crude mixture was purified by flash
chromatography on reverse phase using water/acetonitrile (from 95/5 to 20/80) as eluent affording
the expected compound as a beige solid (15.4 0n@49 mmol499%).

'H NMR (400 MHz, @Ib):+ = 8.14 (dJ= 8.1 Hz, 1H), 7.71 (br s, 1H), 77426 (m, 2H), 7.33.16 (m,
4H), 7.036.97 (m, 1H), 6.96 (br s, 1H), 2.92 (s, 3H), 1.31 (s, 9H).

13C NMR (100 MHz, CR! =153.8, 153.0, 150.9, 138.6, 137.2; 132.6, 129.2, 128.9, 1264 2d,
Hz), 123.9, 122.6, 121.0, 120.3, 34.9, 31.4 (3C), 18.5

HRMS (ESIgalcd forG*CH:N.OS [M+H]316.1559; found 316.1556.

Mp (°C):138-140 °C
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‘ [*3C] 2(2-hydroxyphenyB3-(naphthalenl-yl)urea([**C]26)

0 Gi63CH1aN202
130 MW: 279.11g.mol*
N/ \H

N Yield 54%
OH Beige solid

The [C] x(2-hydroxyphenyh3-(naphthalenl-yl)urea[**CR6 was prepared accordingly to general
procedureGP4, using PPhMg(14.4 uL, 0.10 mmol)-4zidonaphthalen&4(16.9 mg, 0.10 mmol),-2
aminophenol (22 mg, 0.20 mmoN:methylimidazole (16 L, 0.20 mmol) ak€Q (110 mbar, 0.11
mmol) in DMFfor 10 minutes at 80 °CThe crude mixture was purified by flash chromatography on
reverse phase using water/acetonitrildrdm 95/5 to 20/80) as eluent affording the expected
compound as a beige solid (14.9 )54 mmol54%). Data are consistent with literature valueé¥!

IH NMR (400 MHz, GDD):4 = 8.10 (ddJ= 8.1 HzJ= 1.0 Hz1H), 7.937.86 (m, 2H), 7.79 (dd= 7.5
Hz,J= 0.8 Hz, 1H), 7.71L66 (m, 1H), 7.57.44 (m, 3H), 6.96.77 (m, 3H).

13C NMR (100 MHz, @DD):4 = 157.3156.7 (m °C) 148.0 (d,J= 2.9 Hz)135.8, 135.0, 129.5, 129.4,
128.6, 127.1, 127.0, 126.7, 125.9, 124.1, 122.8, 121.8, 121.3, 126.3.

HRMS (ESlalcd forGe*CHaNz0; [M+H] 280.1162; found 280.1162.

| [*C] 1phenyl3-(pyridin-4-yl)urea([*CR7)

N s O C1113O'|11N30
@\ 136\ /@ MW: 214.09g.mol*

H H Yield 65%

White solid

The [C] tphenyt3-(pyridin-4-yl)urea[**CR7 was prepared accordingly to general procede4,

using PPhMg(14.4 pL, 0.10 mmol),-dzidopyridineS18 (12.0 mg, 0.10 mmol), aniline (19 pL, 0.20
mmol), N-methylimidazole (16 pL, 0.20 mmol) aftCQ (110 mbar, 11 mmol)in DMFfor 120
minutes at 80°CThe crude mixture was purified by flash chromatography on reverse phase using
water/acetonitrile (from 95/5 to 50/50) as eluent affording the expected compound as a white solid
(13.9 mg0.065 mmol65%). Data areconsistent with literature valueg§?

IH NMR (400 MHz, GOD): = 8.48 (dJ)= 6.8 Hz2H), 8.04 (dJ= 6.8 Hz2H), 7.557.49 (m, 2H), 7.36
7.30 (m, 2H), 7.33.07 (m, 1H).

13C NMR (100 MHz, GDD):4 = 152.8(%C) 152.6 (2C), 142.4, 139.3, 130.0 (2C), 125.1, 1200 (d,
2.1 Hz, 2C), 114(8, J= 2.5 Hz, 2C)

197 NMR (376 MHz, GDD):4 =-77.2.

HRMS (ESRalcd forGyCH NSO [M+H] 215.1011; found 215.1008.
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‘ [*3C] 2(3-benzoylphenykB-(4-vinylphenyl)ureg[**C8)

0 X G13CH18N202

O O 136 /©/\ MW: 343.14g.mot*
H H Yield 38%
o White solid

The [PC] x(3-benzoylphenyhB-(4-vinylphenyl)urea[**CR28 was prepared accordingly to general
procedureGP4, using PPhMg14.4 uL, 0.10 mmol), {&idophenyl)(phenyl)methanor&l9(22.3 mg,

0.10 mmol), 4vinylaniline (24 uL, 0.20 mmoN;methylimidazole (16 pL, 0.20 mmol) al€Q (110
mbar, 0.11 mmol) in DMRFor 120 minutes at 80°CThe crude mixture was purified by flash
chromatography on reverse phase using water/acetonitrile (from 95/5 to 20/80) as eluent affording
the expected compound as a beige solid (13.0 01@38 mmol 38%).

IH NMR (400 MHz, CDICk = 7.917.88 (m, 1H), 7.83.78 (m, 2H), 7.78.71 (m, 1H), 7.68.62 (m,
1H), 7.6%7.52 (m, 2H), 7.49.43 (m, 1H), 7.43.34 (m, 5H), 6.68 (dd= 17.6 Hz, 10.9 Hz, 1H), 5.68
(dd,J= 17.6 Hz, 1.0 Hz, 1H), 5.13 (@d,10.9 Hz, 1.0 Hz, 1H).

13C NMR (100 MHz, CDI = 198.4, 155.15C), 141.0, 140.0, 139.5, 139.5, 138.8, 137.6, 133.D (d,
= 2 Hz), 131.1 (2C), 130.0, 129.5 (2C), 127.8 (2C), 125.3, 124.2 (dz), 121.4 (d= 2 Hz), 120.3
(d,J= 2 Hz, 2C), 112.5.

HRMS (ESHalcd forGr'3CHsN20, [M+H] 344.1475; found 344.1467.

[*3C] %(3,4-dichlorophenyh3-(4-fluorophenyl)urea[**CR9)

Ci2"*CHCFNO

Cl F
:@\ e /©/ MW: 299.01 g.mof*
13 .
Cl H’C\N Yield 70%

H White solid

The [BC] 1(3,4dichlorophenyh3-(4-fluorophenyl)urea[**CR9 was prepared accordingly to general
procedureGP4, using PPhiMg(14.4 pL, 0.10 mmol)-d4zidae3,4-dichlorobenzeneS2 (18.8 mg, 0.10
mmol), 4fluoroaniline (19 pL, 0.20 mmoN:methylimidazole (1§L, 0.20 mmol) an&#CQ (110 mbar,

0.11 mmol)in DMFor 120 minutes at 80°C’he crude mixture was purified by flash chromatography
on reverse phase using water/acetonitrile (from 95/5 to 20/80) as eluent affording the expected
compound as a white solid (21 n@070 mmol,70%). Data are consistent with literature values!

IHNMR (400 MHz, GDD):t = 7.78 (dJ= 2.5 Hz, 1H), 7.45.36 (m, 3H), 7.28 (dd= 8.8 Hz)= 2.5
Hz, 1H), 7.06.99 (m, 2H)

13C NMR (100 MHz, GDD):t = 160.2 (dJ= 240 Hz), 155.0°C) 140.8, 136.3 (dl= 3 Hz), 133.3,
131.5 (2C), 126.2, 122.6 (dts 8 Hz)= 2 Hz), 121.5 (d= 2 Hz), 119.7 (d= 3 Hz), 116.3 (d= 23
Hz, 2C).

19 NMR (376 MHz, GDD):4 =-77.2.

HRMS (ESRalcd forGi*CHCLN.O [M+H] 300.0185; found 300.0184.
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2.7. Synthesiof [*3C] Bbeded urea derivatives

‘ [**CIN-(4-(dimethylamino)phenyiR-phenylhydrazinel-carboxamidg[**C]31)

|
0 NS Gi43CHieN,O
1l MW: 271.15g.mol
SN Yield 56%

N N
H H White solid

The [EC] N-(4-(dimethylamino)phenyfR-phenylhydrazinel-carboxamide [**CB1 was prepared
accordingly to general procedur&P4, using PPhMe (14.4 pL, 0.10 mmol), -dzidoN,N-
dimethylanilineS2 (16.2 mg, 0.10 mmol), phenylhydrazine (9.90 uL, 0.10 mmol*&@i (110 mbar,

0.11 mmol)in CHCNfor 5 minutes at 25 °CThe crude mixture was purified by flash chromatography
on SiQgel using EtOAnfHeptane (50/50) as eluent affording the expected compound as a white solid
(152 mg,0.056 mmol 56%).

IH NMR (400 MHZLDG): 4 = 7.59 (br s, 1H), 7.3826 (m, 4H), 7.06.96 (m, 1H), 6.96.90 (m, 2H),
6.736.67 (M, 2H)6.12 (dJ= 6.1 Hz, 1H), 5.80 (@ 2.3 Hz, 1H), 2.90 (s, 6H).

13C NMR (100 MHz, CRE! = 157.1, 157.0, 155.4 (2C), 147.3, 129.7 (2C), 122.2, 122.1, 113.7 (2C),
113.6 (2C), 41.3 (2C).

HRMS (ESRalcd forGia*CHeNsO [M+H] 272.1587; found 272.158

Mp (°C):169-171 °C’

‘ [*3C]N-(3-methoxybenzykR-phenylhydrazinel-carboxamideg[**C1B32)

H & GaBOHhN:O,

N, 2C. OMe MW: 272.14g.mol*
©/ N H/\©/ Yield 67%
Yellow solid

The [PCIN-(3-methoxybenzykR-phenylhydrazinel-carboxamidg*CB2was prepared accordingly to
general procedurésP4, using PPhMg(14.4 uL, 0.10 mmol),-azidomethyh3-methoxybenzene&23
(16.3 mg, 0.10 mmol), phenylhydrazine (9.90 pL, 0.10 mmokf*&®i(110 mbar, 0.11 mmoih CHCN
for 5 minutes at 25 °CThe crude mixture was purified by flash chromatography on §0Ousing
EtOAch-Heptane (70/30) as eluent affording the expected compound as a yellow solid (1810619,
mmol, 67%).

IH NMR (400 MHz, CREK = .7.297.17 (m, 3H), 6.98.91 (m, 1H), 6.86.75 (m, 5H), 6.48.37 (d,J

= 5.9 Hz, 1H), 6.25.19 (m, 1H), 5.75 (d= 2.0 Hz, 1H), 4.41 (d#k 6.0 Hz)= 3.3 Hz, 2H), 3.74 (s, 3H).

13C NMR (100 MHz, CRC = 159.9, 159.4, 147.4, 140.7, 129.7, 129.6 (2C), 121.8, 119.8, 113.2 (2C),
113.0, 112.9, 55.3, 43.7.

HRMS (ESIalcd forG*CH/NsO, [M+H] 273.1427; found 273.1426.

Mp (°C):108-110 °C
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‘ [*3C] Emorpholino-3-(naphthalenl-yl)urea([**CB3)

0] I/\O CLaBCH1 N3O
13('5 N\) MW: 272.14g.mol*
N™ "N’ Yield 57%
H H . .
Beige solid

The [PC] 1-morpholino-3-(naphthalenl-yl)urea [**CB3 was prepared accordingly to general
procedureGP4, using PPhMg(144 pL, 0.10 mmol),-Azidonaphthéene S4(16.9 mg, 0.10 mmol),-4
amino-morpholine (9.64 pL, 20 mmol) and**CQ (110 mbar, 0.11 mmoinp CHCNfor 5 minutes at
25 °C The crude mixture was purified by flash chromatography on §0Ousing EtOAofHeptane
(40/60) as eluent affording the expected compound as a beige solid (152 05§, mmol 56%).

IH NMR (400 MHz, CRE =8.70 (br s, 1H), 8.68.04 (m, 1H), 8.88.84 (m, 1H), 8.88.78 (m, 1H),
7.667.62 (m, 1H), 7.57.45 (m, 3H), 3.98 (br s, 2H), 3.81 (br s, 2H), 3.15 (br s, 2H), 2.78 (br s, 2H)
13C NMR (100 MHz, CBE! =155.4(1%C) 134.3, 132.8 (d]=1.1 Hz), 129.1, 126.6 (d= 27 Hz),

126.3, 126.2, 126.0, 124.4, 120.1, 128.6, 67.1 (2C), 57.0 (2C).

HRMS (ESRalcd forGia*CH/NsO, [M+H] 2731427 found 2731427

Mp (°C):206-208 °C

‘ [*3C] hydroxy3-(naphthalenl-yl)urea([**C]34)

0 GioBCH10NO»

13C. _oH MW: 203.08g.mof*
O N“TN Yield 45%
White solid

The [BC] 1-hydroxy3-(naphthalenl-yl)urea[**CB4 was prepared accordingly to general procedure
GP4, using PPhMg14.4 pL, 0.10 mmol)-4zidonaphthalen&4(16.9 mg, 0.10 mmol), hydroxylamine
hydrochloride (13.9 mg, 0.20 mmol), DIPEA (60 uL, 0.4 mmolj*ami (110 mbar, 0.11 mmolin
CHCNfor 10 minutes at 25 °CT'he crude mixture was purified by flash chromatography on GO
using EtOAd-Heptane (7080) as eluent affording the expected compound as a white solid (8 mg,
0.045 mmol459%). Data are consistent with literature valué$!

IH NMR (400 MHz, GDD):4 = 8.027.97 (m, 1H), 7.97.86 (m, 1H), 7.78.71 (m, 1H), 7.68.64 (m,
1H), 7.567.44 (m, 3H).

13C NMR (100 MHz, @DD):4 = 162.6 £C), 135.8, 134.1, 130.2 (@= 1.8 Hz), 129.4, 127.2, 127.1,
126.8, 126.7, 123.1, 122.9.

LCMS (ESI) M@0 *CH1N:0, [M+H]' 204.3.

| [3C] H(naphthalenl-yl)urea([“CB5)
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0 Cio*CHhoN2O

O 136 _ MW: 187.08g.motf*
O N"" NH, Yield 43%
White solid

The [C] 1-(naphthalenl-yl)urea[**CB5 was prepared accordingly to the general proced(@fe4,

using PPhMg(14.4 pL, 0.10 mmol),-dzidonaphthalene (16.9 mg, 0.10 mmol), ammonia solution 7N
in methanol (30.0 pL, 0.20 mmol;methylimidazole (16 pL, 0.20 mmaihd **CQ (110 mbar, 0.11
mmol)in DMFfor 120 minutes at 80 °T’he crude mixture wasurified by flash chromatography on
SiQ gel using EtOAnfHeptane (15/85) as eluent affording the expected compound as a grey solid (8.0
mg,0.043 mmol43%). Data are consistent with literature value¥!

H NMR (400 MHz, GDD): = 8.058.00 (m, 1H), 7.89.85 (m, 2H), 7.%%.64 (m, 2H), 7.5%.47 (m,

2H), 7.477.42 (m, 1H).

13 NMR (100 MHz, GDD):4 = 160.5 £C), 135.8, 135.1, 129.8, 129.4, 127.1, 127.0, 126.7, 126.2,
122.8,122.3.

HRMS (ESRalcd forGio*CHoN:O [M+H] 188.0899; found 188.0901.
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2.8. Synthesis of-*Glabeled biological relevant molecules

9 A-1120 methyl ester: RBP4 antagoriisCB6

| [13C] Methyl 2(4-(2-(trifluoromethyl)phenyl)piperidinel-carboxamido)benzoat§*CB6)

N1 EC\N Gt 3OH1RNL0;
H  Loom MW: 407.15 gnol*
© Yield 66%
White Solid

CF3

The [PC] Methyl 2-(4-(2-(trifluoromethyl)phenyl)piperidinel-carboxamido)benzoatg*CB6 was
prepared accordingly to general procedu@P4, using PPhMe(0.10 mmol, 14.4 uL), methyl- 2
azidobenzoateS2 (0.10 mmol, 7.46 mg)4-(2-(trifluoromethyl)phenyl)piperidine (25.2 mg, 0.11
mmol), and**CQ (110 mbar, 0.11 mmolin CHCNfor 5 minutes at 25 °CThe crude mixture was
purified by flash chromatography dgiQ gel using AcOEttheptane (20/80) as eluent affording the
expected compound as a white solid (27.0 @66 mmol66%9. Data are consistent with literature
values!?

IH NMR (400 MHz, CDER = 10.8 (s, 1H), 8.58 (ddk 8.6 HzJ= 0.7 Hz, 1H), 8.01 (ddk 8.0 Hz)=
1.6 Hz, 1H), 7.64 (d= 7.9 Hz, 1H), 7.56.48 (m, 2H), 7.42 (d= 7.8 Hz, 1H), 7.30 @= 7.6 Hz, 1H),
7.01:6.95 (m, 1H), 4.48.37 (m, 2H), 3.91 (s, 3H), 3:244 (m, 1H), 3.02.99 (m, 2H), 1.96.87 (m,
2H), 1.841.72 (m, 2H).

13C NMR (100 MHz, CBE! = 169.6, 154.64C), 144.5 (g)= 1.2 Hz), 143.8 (d= 0.5 Hz), 134.8, 132.2
(d,J= 0.5 Hz), 130.8, 128.1 @ 30 Hz), 128.1, 126.4, 126.04g,6 Hz), 124.8 (§= 274 Hz), 120.8,
119.8, 114.0 (dJ= 3.1 Hz), 52.4, 45.0, 38.7 §&; 1.6 Hz, 2C), 33.5 (2C).

19 NMR (376 MHz, CRIC} =-58.7.

IR (cn): 3308, 2955, 1688, 1633, 1526, 1448, 1312, 1212, 1115, 1036, 753.

HRMS (ESRalcd forGo*CHiFN,Os [M+H]" 408.1611; found 408.1612.

9 Talinolol: beta blockdi*CB7

o] o)
/©/OH NaNO, NaNj /©/OH C|\/Q /@/O\/g
. N
H2N H,O/HCI, 0 °C to rt, 1 h, 80% 3 DMF, 80 °C, 4 h, 7% N3 S30

S29

ot

H,O/Acetone 1:1,
rt, 24 h, 98%

O

N3 S31
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‘ 4-azidopheno[S29)

Na GHEN:O
/©/ MW: 135.04g.mol*
o Yield 80%

Dark yellow ail

A solution of 4aminophenol (545 mg.00 mmol) in HCI 1.2 M (20 mL) was cooled to 0°C in an ice
bath. To this stirred mixture was added a solution of Na(860 mg, 5.50 mmol) in water. The solution
was stirred 30min at 0 °C and a solution of BIEB®0 mg, 6 mmol) in water was added dropwisae
resulting solution was stirred at room temperature for 1 hour and was extracted twice with ethyl
acetate. The combined organic layers were dried over Mg8@ated and concentrated under
vacuum affording the expected compound as a dark yellowvitiiout further purification.(540 mg,

4.00 mmol,80% Data are convenient with literature valud%!

IH NMR (400 MHz, CREL = 6.946.88 (m, 2H), 6.86.80 (m, 2H), 4.97 (br s, 1H).
13C NMR (100 MHz, CRE! = 153.0, 132.7, 120.3 (2C), 116.8 (2C).

‘ 2-((4-azidophenoxy)methyl)oxiran&gO0)

0 GoHoNzO,
o~ MW: 191.07 gnof*
/©/ Yield 7%
Nj Dark orange oil

In a round bottom flask -4zidophenolS29(600 mg, 4.45 mmol),.KQ (920 mg, 6.68 mmol) and
epichloridrine (52QuL, 6.68mmol) were dissolveth DMF (15 mL). The reaction mixture was heated

up to 80 °C for 4 hours. The mixture was cooled down to room temperature and water (15 mL) was
added. The organic layer was extracted twice with DCM (15 mL) dried over;flg@@d and
evaporated. The crude mixture was purified by flash chromatography on @8O using n-
heptane/AcOEt (90/10) as eluent affording the expected compound as a dark orange oil (331ng,
mmol, 7%9.

IH NMR (400 MHz, CREk = 8.208.14 (m, 2H), 7.06.94 (m, 2H), 4.38 (dd= 11.1 Hz)= 2.7 Hz,
1H), 3.98 (ddJ= 11.1 HzJ= 6.0 Hz, 1H), 3.4B.34 (m, 1H), 2.93 (dd= 4.7 Hz)= 4.3 Hz, 1H), 2.77
(dd,J= 4.7 Hz)= 2.7 Hz, 1H).

13C NMR (100 MHz, CRC! = 163.5, 21.9, 125.6 (2C), 114.7 (2C), 69.5, 49.8, 44.5.
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‘ 1-(4-azidophenoxyB-(tert-butylamino)propar2-ol (S31)

CGiaHooN4O,
MW: 264.16 (_L]‘I1O|'1

(@) N
/©/ \ﬁ Yield 98%

N Beige solid

In a round bottom flask -®(4-azidophenoxy)methyl)oxiran830(50 mg, 0.26 mmol) was dissolved in
a mixture HO/Acetone (1/1) (1 mL)ertbutyl amine (41 pL, 0.39 mmol) were added and the solution
was stirred 24 hours at room temperature. Ethyl acetatem) was added and the solution was
extracted twice (2 x 1 mL). The combined organic layers were dried over ;Milf§ded and
evaporated affording the expected compound as a beige solid without further purification (6528g,
mmol, 98%).

IH NMR (400 Miz, CDG): { = 6.966.89 (m, 4H), 3.98.89 (m, 3H), 2.85 (dd= 12.0 Hz)= 3.7 Hz,
1H), 2.66 (ddj= 12.0 Hz)= 7.4 Hz, 1H), 1.12 (s, 9H).

13C NMR (100 MHz, CBE} = 156.3, 132.8, 120.1 (2C), 116.0 (2C), 71.1, 68.7, 50.5, 44.7, 29.3 (3C).
LCMS (ESI) mMZisHriN4O, [M+H] 265.4.

‘ [*3C] 2(4-(3-(tert-butylamino)2-hydroxypropoxy)pheny3-cyclohexylured[**CB7) ‘

OH
H
O\)\/ N Gio*CHasNzOs
0\139 /©/ \|< MW: 364.26 gnot
RN Yield 91%
H H

White Solid

The [PC] 1-(4-(3-(tert-butylamino}2-hydroxypropoxy)phenyd3-cyclohexylured*C37 was prepared
accordingly to the general procedu@®4, using PPhMg0.05 mmol, 7.20 uL)-@-azidophenoxy}g-
(tert-butylamino)propanr2-ol S31(0.05 mmol, 13.2 mgkyclohexylamia (28.0 pL, 0.25 mmol), and
13CQ (55 mbar, 0.055 mmolh CHCNfor 5 minutes at 25 °CThe crude mixture was purified by flash
chromatography on Si@el using Dichloromethane/methanol (90/10) + 1% KN in MeOH as eluent
affording the expected compound as a white solid (17.00r@46 mmol919%).

IH NMR (400 MHz, CRCk = 7.23 (br s, 1H), 7.08 (@ 8.9 Hz, 2H), 6.69 (@ 8.9 Hz, 2H), 5.37 (br
s, 1H), 4.08.98 (m, 1H), 3.93.86 (m, 2H), B6-3.75 (m, 2H), 2.88 (dd;= 11.9 Hz)= 3.3 Hz, 1H),
2.72 (ddJ= 11.9 Hz)= 8.4 Hz, 1H), 1.9684 (m, 2H), 1.71.61 (m, 2H), 1.6Q.51 (m, 1H), 1.38.23

(m, 2H), 1.19 (s, 9H), 11902 (m, 4H).

13 NMR (100 MHz, CBEL = 159.3 (dJ= 1.5 H), 156.3¢C), 132.3, 123.3 (2C), 115.6 (2C), 70.7,
68.0, 52.6, 48.9, 45.0, 33.8 (2C), 28.3 (3C), 25.7, 25.1 (2C).

IR (cm): 3301, 3045, 2928, 2853, 1542, 1508, 1210, 828.

HRMS (ESRalcd forGis*CHaNsOs [M+H] 365.2628; found 365.2629.
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9 Primaguine derivative: antiproliferative ageAitCR38

‘ [*3C] 2(4-((6-methoxyquinolin8-yl)amino)penty3-(3-(trifluoromethyl)phenyl)ured[**C]38) ‘

N OMe 1
| G COHosRN4O;2
N7 o MW: 447.20 gnol!
o /@\ Yield 32%
HN >C. . .
\l/\/\H H CF,4 Light yellow oil

The [*3C] 1-(4-((6-methoxyquinolin8-yl)amino)pentyR3-(3-(trifluoromethyl)phenyl)urea[**q38 was
prepared accordingly to general proceduf@P4, using PPhMe (14.4 pL, 0.10 mmol)N*(6-
methoxyquinolin8-yl)pentanel,4-diamine (0.10 mmol, 25.9 md);azidoe3-(trifluoromethyl)benzene
S%5 (18.7 mg, 0.10 mmol), arldCQ (110 mbar, 0.11 mmolh CHCNfor 5 minutes at 25 °Cr'he crude
mixture was purified by flash chromatography on Rj8&l usingh-heptane/AcOEt 70/30 affording the
expected compound as a light yellow oil (14.0 Ag)32 mmol,32%. Data are consistent with
literature values!??

IH NMR (400 MHz, CRCk = 8.52 (dd,J= 4.2 HzJ= 1.6 Hz, 1H), 7.94 (di}= 8.3 Hz)= 1.6 Hz, 1H),
7.51:7.47 (m, 2H), 7.33.27 (m, 2H), 7.22.13 (m, 2H), 6.36 (d= 2.4 Hz, 1H), 6.30 (@ 2.4 Hz, 1H),
5.89 (dJ= 7.9 Hz, 1H), 5.23 (br s, 1H), 3.87 (s, 3H);3BB(m, 1H), 3.28.11 (m, 2H), 1.61.54 (m,
4H), 1.23 (dJ= 6.4Hz, 3H).

13C NMR (100 MHz, CRC} = 159.6, 155.6 (m), 144.9, 144.5, 139.8, 135.4, 135.3, 13114 @ Hz),
130.2, 129.6, 124.1 (4= 272 Hz), 122.4, 122.2, 119.318,5.4 Hz), 115.9 (4= 2.2 Hz), 97.4, 92.2,
55.4, 48.1, 40.3, 34.2, 26.6, 20.

19 NMR (376 MHz, CRC} =-62.7.

IR (cm): 3358, 2937, 1615, 1553, 1518, 1335, 1164, 1123, 791, 699.

HRMS (ESRalcd forGa*CHsFsN4Oz [M+H] 448.2036; found 448.2037.

9 JNJ40355003 analogue: a potential FAAH inhib[6€1B9

?oc

cl N
\©\ @O . [ ] NaHB(OAc /@/\N
0 N DCM, 16 h, t, DCM, 16 h, t, 99% NG B

ocC

1. TFA, DCM, 1 h, rt
2. NaHCOy3 (sar), 99%

@Oﬁuw

‘ 1-(4-(4-chlorophenoxy)benzyl)piperazir{&3)
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“ Gi7Hi1sCNO;,
\©\ /©/\U MW: 302.12g.mol*
© H Yield 99%

Colorless oil

In a flask under argon was addedchlorophenoxy)benzaldehyde (232 mg, 1.00 mmol) serth

butyl piperazinel-carboxylate (186 mg, 1.00 mmol) in dichloromethane (6 mL). Some drops of acetic
acid was added and the solution was stirred at room temperature for 1 h&adium
triacetoxyborohydride (422 mg, 2.50 mmol) was added and the solution stiaed at room
temperature for 16 hours. A saturated solution NaH@@s added and the organic layer was extracted
twice with dichloromethane. Combined organics layers were dried over kgfated and
evaporated affordingert-Butyl 4(4-(4-chloropheroxy)benzyl)piperaziné-carboxylate as a colorless

oil (400 mg0.99 mmol 99%.

tert-Butyl 4(4-(4-chlorophenoxy)benzyl)piperaziriecarboxylate (400 mg, 0.99 mmol) was dissolved
in dichloromethane (10 mL). Trifluoroacetic acid was added (2 mL) andlines was stirred one
hour at room temperature. The solution was evaporated, dissolved in dichloromethane and
evaporated another time. A saturated solution of NaH(Q® mL) was added and the solution was
stirred 5 minutes at room temperature. The sotutiwas extracted twice with dichloromethane and
the combined organics layers were dried over MgSiirated and evaporateaffordingthe expected
compound as a colorless oil (300 A8 mmol 99%).

IH NMR (400 MHz, CRE! = 8.41 (d, J= 2.5 Hz, 1H), 8.24 (d# 4.7 Hz)= 1.4 Hz, 1H), 7.96 (ddd,

= 8.4 Hz)= 2.5 Hz)= 1.4 Hz, 1H), 7.30.26 (m, 4H), 7.21 (dd= 8.4 Hz)= 4.7 Hz, 1H), 6.99.91 (m,
4H), 6.91 (br s, 1H), 38651 (M, 4H), 3.50 (s, 2H), 2:343 (M, 4H).

13C NMR (100 MHz, CRE! = 156.3, 156.0, 154.9, 144.1, 141.3]d,3 Hz), 136.2, 132.9, 130.7 (2C),
129.9 (2C), 128.4, 127.6, 123.7, 120.2 (2C), 118.8 (2C), 63.3, 3= 1 (dz, 2C), 44.3 (2C).

IR (cmb): 3296, 2811, 1612, 1504, 1483, 1419, 1239117 29.

LCMS (ESI) m7HzoCINQ [M+H] 303.3.
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‘ [*3C] 4(4-(4-chlorophenoxy)benzyiiN-(pyridin-3-yl)piperazinel-carboxamidg[**C[39)

N
13c Q G2 *CH24CN4O,
X MW: 423.15 gnol*
Yield 71%

White Solid

The [BC] 4-(4-(4-chlorophenoxy)benzyiN-(pyridin-3-yl)piperazinel-carboxamide [**CB9 was
prepared accordingly to general procedu®®4, using PPhMg0.10 mmol, 14.4 uL).-8zidopyridine
S7(0.1 mmol, 12.0 mg),-@-(4-chlorophenoxy)benzyl)piperazirgs2 (33.3 mg, 0.11 mmol) andCQ
(110 mbar, 0.11 mmol) in GENfor 5 minutes at 25 °CThe crude mixture was purified by flash
chromatography on SiQgel using C¥CLE/MeOH (100/0 to 95/5) as eluent affording the expected
compound as a white solid (30 071 mmol,71%.

IH NMR (400 MHz, CRE} = 8.41 (d, J= 2.5 Hz, 1H), 8.24 (d#k 4.7 Hz)= 1.4 Hz, 1H), 7.96 (ddd,

= 8.4 Hz)= 2.5 Hz)= 1.4 Hz, 1H), 7.31.26 (m, 4H), 7.21 (dd= 8.4 Hz)= 4.7 Hz, 1H), 6.96.91 (m,
4H), 6.91 (br s, 1H), 38651 (m, 4H), 3.50 (s, 2H), 2:843 (m, 4H).

13C NMR (100 MHz, CBE} = 156.3, 156.0, 154.9, 144.1, 141.3Jd,3 Hz), 136.2, 132.9, 130.7 (2C),
129.9 (2C), 128.4, 127.6, 123.7, 120.2 (209,8L(2C), 63.3, 52.7 (@ 1 Hz, 2C), 44.3 (2C).

IR (cmi): 3296, 2811, 1612, 1504, 1483, 1419, 1235, 1001, 729.

HRMS (ESRalcd forG*CHLCINO, [M+H] 424.1616; found 424.1618.

9 Tau aggregate inhibitof**C140

O‘B—C'?‘
1.
O’ \ N\

PdCl,(dppf)
Na,CO3
dioxane/H,0 3:1,

NH,
NH, Boc,0 NHBoc MW, 100 °C, 1 h
Y o
Br H,O, 25 °C, 24 h, 95%  gr 2. BF;0E, N

MeCN, 25 °C, 15 min /
$33 50% over 2 steps §35
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‘ tert-butyl (4bromophenyl)carbamatéS33)

Gi1H1.BMNO,

NHBoc
/©/ MW: 272.02 gnol™*
. Yield 95%

White Solid

In a flask was added@romoaniline (2.00 g, 11.6 mmol) and (B€x)2.78 g, 12.7 mmol) in water (12
mL). The solution was stirred 24 hours and the white precipitate was filtrated and washed three times
with heptane affording the expected compound without further purification (3.001g0 mmol.95%.

Data are consistenwith literature values!®3

'H NMR (400 MHz, CREk = 7.427.36 (m, 2H), 7.28.22 (m, 2H), 6.47 (br s, 1H), 1.51 (s, 9H).
13C NMR (100 MHz, CRCI = 152.6, 137.6, 132.0 (2C), 120.2, 115.6, 81.0, 28.4 (3C).

‘ 4-(1-methyl1Hpyrazot4-yl)aniline(S®) ‘

NH, GioHhiNs
MW: 173.10 gnol*
Vi Yield 72%
N Grey Solid
/N

In a microwave reactor was added tditityl-(4-bromophenyl)carbamat&3 (300 mg, 1.08 mmol),-1
Methyl-1Hpyrazole4-boronic acid pinacol ester (276 mg, 1.32 mmol), Kd@pf) (78 mg, 0.13 mmaol),
sodium carbonate (282 mg, 2.7 mmol) in a degazed solution of dioxane/water 4/1 (6 mL). The reaction
mixture was heated to 100 °Crf@ hours under microwave and cooled down to room temperature.
The solution was filtrated through a pad of celite®, extracted twice with ACOEt (2 x 10 mL) and the
organic layer was washed once with water (10 mL) and once with brine (10 mL), dried overagSO
evaporated.

The crude mixture wadissolvedin MeCN (10 mLand the solution was cooled down to 0°@r@&n
trifluoride etherate (450 uL, 3.66 mmol) was added dropwise. The solution was stirred 15 min at room
temperature and was quenched with a sated solution of NaHCG{10 mL). The organic layer was
extracted twice with DCM (10 mL), dried over MgS§il@ated and evaporated. The crude mixture was
purified by flash chromatography on $i@el usingn-heptane/AcOEt (60/40 to 30/70) as eluent
affording the expected compound as a grey solid (90 @rsg mmol 50%).

H NMR (400 MHz, CREK = 7.66 (d)= 0.6 Hz, 1H), 7.48, J= 0.6 Hz, 1H), 7.2B.24 (m, 4H), 6.7:2
6.66 (M, 2H), 3.91 (s, 3H).

13C NMR (100 MHz, CBE} = 140.1, 136.4, 126.7 (2C), 126.2, 123.5, 123.3, 115.6 (2C), 39.1
LCMS (ESI) m@iothaNs [M+H] 174.3.

‘ [*3C] £(2-methoxyphenyh3-(4-(1-methy1H-pyrazotd-yl)phenyl)ureg[*3C]40)
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| N\N G730HsN4O,
o Y MW: 323.15g.mol*
138 Yield 36%
N N White Solid
H H

OMe

The [PC] 1-(2-methoxyphenyh3-(4-(1-methyk1H-pyrazot4-yl)phenyl)urea [F*C]40 was prepared
accordingly to the general procedur&P4, using PPhMe (0.05 mmol, 7.20 pL), -4zido2-

methoxybenzen&12 (0.05 mmol, 7.46 mg),-dl-methyt1H-pyrazot4-yl)anilineS3 (0.10 mmol, 17.3
mg), Emethykimidazole (0.10 mmol, 8.00 pL) af€Q (55 mbar, 0.11 mmoin DMFor 120 minutes
at 80 °CThe crude mixture was purified by flash chromatography on §Dusing C¥L/MeOH

(100/0 to 98/2) as eluent affording the expected compound as a white solid (5.8.848 mmol,
3699. Data are consistent with literature valué&’

IH NMR (400 MHz, DM#): = 8.32 (dd))= 7.3 Hz)= 2.4 Hz, 1H), 8.09 (s, 1H), 7.85 (s, 1H); 7.52
(m, 4H), 7.06 (dd]= 7.6 HzJ= 1.9 Hz, 1H), 7.64.91 (m, 2H), 3.94 (s, 3H), 3.91 (s, 3H).

13C NMR (100 MHz, DMF): + = 153.9153.7 (m3C) 149.1148.9 (m), 139.5, 136.8, 136130.3 (m),
128.1,128.0, 126.6 (2C), 123.6, 122.7, 121.7, 1199.6 (m, 2C), 119:619.5 (m), 119.3, 119.2, 111.6,
56.6, 39.7.

IR (cm): 3283, 2927, 1594, 1542, 1459, 1253, 746.

HRMS (ES¥alcd forGiCHaNJO, [M+H]* 324.1536; found 324.1515.
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9 Sorafenib: antcancef**CHU1

[*3C]N-[4-Chlora3-(trifluoromethyl)phenyl} ({4-[2-(N-methylcarbamoyl)(4pyridyloxy)] phenyl}amine)
carboxamide([**CH 1)

G0t *CH16CRN4Os
cl 0
0 B N7 MW: 465.09 gnol*
3¢, N H Yield 47%
FsC ” H White solid

The [PC] N-[4-Chloro3-(trifluoromethyl)phenyl}  ({4-[2-(N-methykcarbamoyl)(4pyridyloxy)]
phenyllamino)carboxamide [**CK1 was prepared accordingly to general procedu®®4, using
PPhMe (14.4 pL, 0.10 mmol}-(4-aminophenoxyiN-methylpicolinamide(48.6 mg, 0.20 mma), 4-
azidol-chloro-2-(trifluoromethyl)benzeneS® (22.1 mg, 0.10 mmol) N-methylimidazole 16.0 pL,
0.20mmol)and**CQ (110 mbar, 0.11 mmolh DMFfor 120 minutes at 80 *0’he crude mixture was
purified byreversed phasehromatographygel usingwater/acetonitrile (100/0 to 30/70) as eluent
affording the expected compound asadite solid(22.1mg,0.047 mmol47%). Data are consistent
with literature values!?

IH NMR (400 MHz, GOD):t = 8.52 (dd,)= 4.2 Hz)= 1.6 Hz, 1H), 7.94 (d# 8.3 Hz)= 1.6 Hz, 1H),
7.51:7.47 (m, 2H), 7.33.27 (m, 2H), 7.22.13 (m, 2H), 6.36 (d= 2.4 Hz, 1H), 6.30 (@ 2.4 Hz, 1H),
5.89 (d,J= 7.9 Hz, 1H), 5.23 (br s, 1H), 3.87 (s, 3H);3®B(m, 1H), 3.28.11 (m, 2B} 1.671.54 (m,
4H), 1.23 (dJ= 6.4 Hz, 3H).

13C NMR (100 MHz, GDD):4 =168.2, 167.0, 154:954.7 (m), 154.8C), 151.7, 150.3, 140.3, 128.2,
133.0, 129.5129.2 (m), 125.7, 124.3, 124.3 (i 272 Hz), 122.5 (2C), 122.4]&,2 Hz, 2C), 118.8
118.6 (m), 115.1, 110.7, 26.5.

197 NMR (376 MHz, GDD): =-64.1.

IR (cmt): 3318, 1657, 1505, 1199, 1170, 1140, 843, 725.

HRMS (ESRalcd forCx*CHCIEN4Os [M+H]" 466.0%9; found 466.091.

1 APH199: Dopamine D4 receptor agoii¥ti2

(\NH "¢ (\N/\/\CI (\N/\/\N3
K,CO;
X X voamem L,
OMe MeCN, 25 °C, 12 h, 93% OMe DMSO, 110 °C, 3 h, 82% OMe
S36 S37
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1-(3-chloropropyl}4-(2-methoxyphenyl)piperazin€S36)

I/\N/\/\CI GiaH:CINO
. -1
N\) MW: 268.13 gnol

CE Yield 93%
OMe Colorless oil

In a round bottom flask-(2-methoxyphenyl)piperazing¢385 mg, 2.00 mmol), kCQ (276 mg,4.00
mmol) and3-chloro-1-iodopropane(290uL,2.20mmol) were dissolveth MeCN(10 mL). The reaction
mixture wasstirredat room temperaturefor 12hours and water (A mL) was added. The organic layer
was extracted twice wittAcOEY2 x15 mL) dried over MgS@filtrated and evaporated. The crude
mixture was purified by flash chromatography on Si@l usingn-heptane/AcOEt40/60) as eluent
affording the expected compound agalorlessil (500mg,1.86 mmol93%). Data areconsistent with
literature values(?9

IH NMR (400 MHz, CRCh =7.036.97 (m, 1H), 6.98.89 (m, 2H), 6.88.84 (m, 1H), 3.86 (s, 3H),
3.63 (t,J= 6.6 Hz, 2H), 3.13.01 (M, 4H), 2.72.60 (m, 4H), 2.56 (8= 6.6 Hz, 2H), 2.00 (= 6.6 Hz,

2H).

13C NMR (100 MHz, CRS! =152.4, 141.4, 123.1, 121.1, 118.3, 111.3, 55.7, 55.5, 55.6 (2C), 50.8 (2C),
43.4,30.1

1-(3-azidopropyh4-(2-methoxyphenyl)piperazings37) ‘

(\ NN, GiaH21Ns0O

N MW: 275.17 gnol*
@[ Yield 82%

OMe Colorless oil

In a round bottom flask -{3-chloropropyl}4-(2-methoxyphenyl)piperazin&€36(480 mg, 1.80 mmol),

and sodium azide (35Mg, 5.40 mmol) were dissolved DMSO (10 mL). The reaction mixture was
stirred at 110 °C for 3 hours and the solution was cooled down to room temperature. Water (40 mL)
was added and the organic layer was extracted witlOEB8 x 10 mL), dried over Mg&fitrated and
evaporated affrding the expected compound as a colorless oil without further purification (405 mg,
1.48 mmol.82%).

IH NMR (400 MHz, CREK = 7.036.97 (m, 1H), 6.96.89 (m, 2H), 6.88.84 (m, 1H), 3.86 (s, 3H),
3.37(t, J= 68 Hz, 2H), 38-3.01 (m, 4H), 2(£2.59 (m, 4H), 2.8 (t, J= 68 Hz, 2H)1.82 (p, J= 68 Hz,

2H).

13C NMR (100 MHz, CRQ! =152.4,141.4,123.1,121.1, 118.3, 111.3, 55.5, 55.5, 53.5 (2C), 50.8 (2C),
49.8, 26.4.

19F NMR (376 MHz, GDD): =-64.1.

LCMS (ES|) I’T]Ql4H22N5O|:|\/|+H]‘L 277.0.
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‘ [13C] 2benzytN-(3-(4-(2-methoxyphenyl)piperazid-yl)propyl)}2-phenylhydrazinel-carboxamidg **C}4 2 ‘

0 ( : Go73C0HsNsO;

13 MW: 474.28 gnol*
A o0 (N gn
oN NN \© Yield 66%

@EN\) Pale yellow oil
OMe

The f=C] 2-benzyiN-(3-(4-(2-methoxyphenyl)piperazid-yl)propyl)}2-phenylhydrazinel-
carboxamide[*3C]53 was prepared accordingly to the general procedGR4, using PPhMg(14.4 L,
0.10 mmol), N-benzyiN-phenylhydrazine 40.0 mg, 0.20 mmol), 1-(3-azidopropyh4-(2-
methoxyphenyl)piperazin&37(27.5 mg, 0.10 mmoland *3CQ (110 mbar, 0.11 mmoln DMFfor 5
minutes at 25 °CThe crude mixture was purified by reversed phase chromatograpghyusing
water/acetonitrile (100/0 to50/50) as eluentaffording the expected compound as a pale yellow oil
(31 mg,0.066 mmol66%). Data are consistent with literature values!

IH NMR (400 MHz, CREk = 7.367.26 (m, 7H), 7.13.05 (m, 3H), 7.06.86 (m, 5H), 6.27 (br s, 1H),
4.56 (s, 2H), 3.87 (s, 3H), 3:B31 (m, 4H), 3.28.16 (m, 2H), 3.18.06 (m, 1H), 3.08.94 (m, 2H),
2.942.85 (m, 2H), 1.92.76 (m, 2H).

13 NMR (100 MHz, CREL = 159.6(%3C) 152.2, 149.1, 138.5, 135.4, 129KC) 129.3(2C) 128.9

(2C) 128.2, 125.42C) 122.1, 121.4, 119.2, 115.7, 111.6, 59.4, 55.6, 54.8, 52.5 (2C), 47.6, 36.7, 24.6
(2C).

IR (cm?): 3262, 3030, 2838, 1674, 1500, 1198, 1172, 751.

HRMS (ESRalcd forG3CHsNsO, [M+H] 475.2897; found 475.2902.
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1 Glibenclamidé*Cu3

| 5-chloro-N-(4-(N-(cyclohexylcarbamoyf*d)sulfamoyl)phenethyfp-methoxybenzamid€[**C 3) \

O\/O ('?
s’ 13c. G2 *CHeCINGSS
OMe O /\/©/ NN MW: 494.15 g.mot
Yield 40%

N
H White solid

Cl

In a vial &chloro-2-methoxy-N-(4-sulfamoylphenethyl)benzamide (36.8 mg, 0.10 mmol) was dissolved

in 0.4 mL of dry DMF. NaH 95% (5 mg, 0.20 mmol) was added and the solution was stirred 15 minutes
at room temperatureln areactor fFigure 8) cyclohexylazid&13 (12.5 mg, 0.1 mmol) and PPhMe
weredissolvedn 0.4 mL of DMF and the solution containing the sulfonylamide was finally added. The
reactor was freezed in toMath, then gaseou¥CQ (110 mbar, 0.11 mmol) was trapped using Tfitec

The mixture was maintained at room temperature for 5 minutes and heated to 80 °C for 5 min then
the unreacted*CQ was removed by opening the reactor and the solvent was evapor#echite
precipitate wasobtained by centrifugatiorof the crude mixturen CHCE, and waswashed several
timeswith CHChaffording the expected compound (19 niy04 mmol 409%).

Data are consistent with literature valug%!

IH NMR (400 MHDMFd,): ¢ =8.385 (t,J= 5.5 Hz, 1H), 7.94 (@ 2.8 Hz, 1H), 7.91 (@ 8.2 Hz, 2H),
7.58 (ddJ= 8.9 Hz)= 2.9 Hz, 1H), 7.33 (@ 8.2 Hz, 2H), 7.27 (@ 8.9 Hz, 1H), 5.75 (br s, 1H), 4.23
(br's, 1H), 3.93 (s, 3H), 3:3B5 (m, 2H), 3.48.33 (m, 1H), 3.02.95 (M, 2H), 1.86L.71 (m, 2H), 1.71
1.60 (m, 2H), 1.59.49 (m, 1H), 1.32.19 (m, 2H)1.181.02 (m, 2H).

13 NMR (100 MHDMFdy): ¢ = 164.6, 162.613C) 157.5, 147.2, 142.2, 133.0, 131.4, 129.1, 127.6,
126.0, 125.3, 115.2, 57.2, 49.9, 49.3, 42.0, 32668, 26.1.

IR (cm'): 3367, 2929, 1647, 1545, 1482, 1238, 1125, 810.

HRMS (ESRalcd forGx*CHoNsOsS[M+H]* 495.1546; found 495.1545.

Figure S3Specific reactor
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3.  Carbon labeling experiments

3.1. Synthesis of“Glabeled drug derivatives

3.1.1. [¥C]Talinolol

| [*“C] 2(4-(3-(tert-butylamino}2-hydroxypropoxy)pheny3-cyclohexylured[*‘CB7)

OH|_|

O\)\/N C1914O'|33N303
O\ 9 O/ \ﬁ MW: 365.26 gnot!
N-C RCY82%

The [C] 1-(4-(3-(tert-butylamino}2-hydroxypropoxy)phenyd3-cyclohexylured*CB7 was prepared
accordingly to the general procedu@®4, using PPhiMg(0.05 mmol, 7.20 pL)-M-azidophenoxyB-
(tert-butylamino)propanr2-ol S31(0.05 mmol, 13.2 mgxyclohexylamine (28.0 pL, 0.25 mmol), and
14CQ (0.058 mmol, 125.97 MBq (3.40 m@h CHCNfor 5 minutes at 25 °CThe crude mixture was
purified by flash chromatography on Si@el using Dichloromethane/methanol (90/10) + 1% MN

in MeOH as eluent affording the expected compoii@d.73 MBq, 0.041 mmp82%)

¥CQmolar activity: 2.172 GBagnmol*

Molar activity (MS (ESI)R2.055GBgmmol*

TLC (silicagel 60F254, £MeOH/ NH3 7N in MeOH (90/10/1))Rf =0.19
Radiochemical purity (TLC9%

A: UV chromatogram / B: Radiochromatogram
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