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1. Generalinformation

NMR spectra were recorded on 400 or 600 MHz machine at RT (25 °C) unless otherwise stated.
'H-NMR chemical shifts are given in ppm relative to48iewith the solvent resonance used as

the internal standar(CDCL i = 7 . 2%6-NMRp(60) 101or 150 MHz) chemical shifts
aregiven in ppm relative to M&i with the solvent resonance used as the internal standard
(CDClz3=77.16 ppm). IR spectra were recorded using an ATR sampler and are reported in wave
numbes (cmt). Melting points (m.p.) were measured in open capillary tubes aaad
uncorrected. All reactions involving air sensitive compounds were carried out undamciry

inert atmosphereNy or argor) by means of an inert gas/vacuum double manifold lim# a
standard Schlenk techniquésigh resolution mass spectra were recorded with Brucker Micro
TOF LC.



2. Experimental procedures

2.1 Preparatiorand characterization starting material8-4.

2.1.1 Compound 3a

0]

OJ<

i

3a

IH NMR (400 MHz, CDC}) : &/ p pI87 &n, 7H), 5.92.02 (m, 1H), 2.08.16 (m,
3H), 2.27(m, 2H), 3.65 (m, 1H), 5.71 & 1H)

13C NMR (101 MHz, CDC}) : U/ p p(@H2)=29.2 &€H, 31.1(CH), 31.2(CH), 36.3
(CHy), 36.4(CHy), 37.2(CHy), 40.1(CH), 64.1 (CH), 80.6 (C), 161.4C).

Compound3a was preparedn two stepsfrom adamantaii-ol according to the procedure
described irHrdina,R.; LarrosaM.; LogemannC.J. Org. Chem2017,82, 48911 4899

2.1.2 Compound 3b

0]

A

o}

3b

IH NMR (400 MHz, CDC}) : i / p pIh¥7 én, 5H), 5.88.96 (m, 5H), 2.05 (m, 1H),
2.13 (m, 1H), 2.43 (. y), 4.13 (d, J= 4 Hz, 1H),5.48 (bs, 1H)

13C NMR (101 MHz, CDCH) : U/ ppm = 27 2),29.7(CH.,)30.3 (CH9,.360 ( CH
(CHy), 36.4 (CH), 39.5 (CH), 39.7 (CH), 56.7 (C), 85.%CH), 161.1 (C).

Compound3b was preparedn two stepsfrom adamantai2-ol according to the procedure
described irHrdina,R.; LarrosaM.; LogemannC.J. Org. Chem2017,82, 48911 4899



2.1.3 Compound 3c

(@)
(@)

&

3c

IH NMR (400MHz, CDCk) : U /0m (% 3H), 0.92 (s, 3H), 0.94 (s, 3HP®1.02 (m,
1H), 1.081.19 (m, 3H), 1.24.27 (m, 1H), 1.361.40(m, 1H), 1.431.48 (m, 1H),1.681.77
(m, 3H), 3.19 (m, 1H), 5.76n, 1H).

13C NMR (101 MHz, CDC#) : U / B.6(®Ms3),29.04CHs), 293 (CH3), 33.1(C), 4.9 (C),
35.7 (C), 42.7 (Q| 2), 42.8 (CHy), 45.3 (CHy), 502 (CHy), 50.8 (CH,), 67.8 (CH), 82.7 (C),
161.6 (C).

Compound3c was preparet two stepsrom 3,5, 7#trimethyladamantai-ol according to
the procedure describedZimnker, B.; Becker, J.; Hrdina, Rrg. Biomol. Chem2021, 19,
4027-4031.

2.14 Compound 3

A
O N

3d

IH NMR (600 MHz, CDC¥) : U / 169 (m, 1), 168-1.71(m, 1H), 1.77-1.83 (m, 8H),
1.86:1.88(m, 1H), 1.94(m, 1H), 1.8-2.01 (m, 2H), 2.042.07 (m, 1H), 210 (m, 1H),2.14
2.19(m, 2H), 3.6 (m, 1H), 5.01 (bs, 1H).

13C NMR (101 MHz, CDC}) : U / 25.9 (@H),0.6 (CH), 35.9 (CH), 36.7(CH), 3.8
(CHp), 37.1 (CH), 37.3 (CHy), 37.5 (CHy), 38.3 (CH), 40.1 (CH), 40.2 (CHy), 40.3 (CH), 65.1
(CH), 80.7(C), 161.1(C).

Compound3d was prepareth two stepgrom diamantarol according to the procedure
described irZonker, B.; Becker, J.; Hrdina, Rrg. Biomol. Chem2021, 19, 40274031.



2.1.5 Compound 3e

X=o

O

e

3e

IH NMR (400MHz, CDCk) : U /1pLP (8 3H), 1.18 (s, 3HL,44-154 (m, 2H), 16-1.65
(m, 1H), 181-1.86 (m, 1H), 1.96:2.05(m, 4H), 2.11-2.14 (m, 1H),2.242.26 (m, 1H), 4.09
4.11 (m, 1H), 5.76 & 1H)

13C NMR (101MHz, CDCk) : 0/ RP(BH:)=2.8(CHs), 294 (CH), 30.7 (CHp), 31.9
(CH), 32.1 (CH2), 32.2(CHy), 33.1(CHz), 39.7 (C), 41.3 (CH), 58.7 (CH), 85.1 (C), 161(6).

Compounde was prepareth 5 steps from noradamantaBearboxylic acid according to the
procedure described #onker, B.; Becker, J.; Hrdina, Rrg. Biomol. Chem2021, 19, 4027
4031.

2.1.6 Compound4aa

oA

N—Me

4aa

IH NMR (400 MHz, CDC}) : U/ p pInv8(m, 6H), 16831.86 (m, 1H), 1.9€.04 (m,
2H), 2.072.11 (m, 2H), 2.28 (m, 2H), 2.78 (s, 3H), 3.28 (M, 1H).

13C NMR (101 MHz, CDC) : U/ 39.8 (CH)= 29.3(CH), 29.4(CHy), 303 (C), 31.2
(CHy), 36.1 (CH), 36.3 (CH), 37.8(CHy), 40.0(CHy), 68.2 (CH),77.9 (C), 160.4C).

Compound4aawas prepareffom 3aaccording to the procedure describedamker, B.;
Becker, J.; Hrdina, ROrg. Biomol. Chenm2021, 19, 40274031.



2.1.7 Compound4ab

Starting materiaBa (740 mg, 3.84 mmolyvas dissolved in THF (8 mlgnd the solution was
cooled to-15 °C. MeLi (1.6M solution in EtO) 2.4 mL was added dropwise and the reaction
mixture was allowed to reach r.t. and stirred &adiditional20 minutes. Then 2@ichloro-
benzyl bromide(1365 mg 1.5 equiv.) was added to the reaction mixture and the reaction
mixture was heated at 50 °C for additioh@hours. Tkereaction was quenched with water and
the product was extracted using@t Combired organic fractions were dried over MgS(Dd

the productdab was purified by column chromatography on silica gel using heXat@@Ac

10:1 as a mobile phase. The compodath was obtained ascrystalline solid (1.02)gn 76%
yield.

m.p. (cryst. from CD(s): 156 °C.

IH NMR (400 MHz, CDC}) : & / 0p8@G90 (m, 1H), 1.141.17 (m, 1H), 1.58m, 2H),
1.64-1.74(m, 3H), 194-1.96 (m, 3H), 2.042.08(m, 2H), 2.19 (m, 1H,)3.45(m, 1H), 4.52 4,
J=12Hz, 1H), 5.02 (dJ=12Hz, 1H), 7.167.20. (m, 1H)7.297.31 (m, 2H).

13C NMR (101 MHz, CDC}) : 1 / 29.f (@H),=29.3 (CH), 30.7 (CH), 31.1 (CH), 36.1
(CHy), 36.6 (CH), 38.0 (CH), 39.9 (CH), 44.0( #2), 68.5 (CH), 77.5 (C), 128.7 (2CH), 129.8
(CH), 132.3 (2C), 136.7 (C), 159.7 (C).

IR (neat):3 /cm'! = 3086, 3072, 2927, 2868 1749, 1728, 1577, 1560, 1433, 1402, 1433, 1402,
1327, 1306, 1296, 1223, 1205, 1153, 1103. 1088, 1036, 985, 957, 935, 897, 835, 781, 769,
677,611, 575, 517, 411.

HRMS: m/z =352.0871( [ M ¥;cdlculatedor CigHoott[2NO2" m/z =352.0866).

S7



2.1.8 Compound4bb

Starting materiaBb (370 mg, 1.92 mmol) was dissolved in THF (4 mL) and the solution was
cooled to-15 °C. MeLi (1.6M solution in EO) 1.2 mL was added dropwise and the reaction
mixture was allowed to reach r.t. and stirred for 20 minutes. Thediéh®ro-benzyl bromide

(682 mg 1.5 equiv.) was added to the reaction mixture and the reaction mixture was heated at
50 °C for additionall6 hours. Th reaction was quenched with water and the product was
extracted using ED. Combined organic fractions were dried over MgS€&ncentratedn
vacuoand the product was purified by column chromatography on silica gel using hexane
EtOAc 101 asa mobile phase. The compou#ibdb was obtained as a pale yellow solid (581

mg) in 85% vyield.

IH NMR (400 MHz, CDC}) : ¥ / Jll@I9 (m, 1H), 153-1.79 (m, 7H), 1.861.93 (m,
2H), 207-2.09 (M, 1H), 2.19-2.23(m, 1H), 2.36-2.39(m, 1H), 3.953.96 (m,1H,), 4.51(d, J=
12 Hz, 1H),4.88(d, J= 12 Hz, 1H),7.167.20 (m,1H), 7.297.31 (m, 2H).

13C NMR (101 MHz, CDCH) : 0/ @.8(6H),=9.62CH), 29.9 (CH), 301 (CH), 3545
(CHy), 36.0 (CHy), 361 (C 2), 384 (CHy), 40.7 (2CHy), 59.5 (C), 83.3 (§ ), 1287
(201 ),129.7 (CH), 133.0 (C), 136.6 (C), 158.9 (C)

IR (neat): 3 /cm'* = 3070,2945, 2P5, 2854, 1755, 1562, 1598,1459 1435, 1358, 133, 1259,
1260, 1228, 182, 1149, 1109, 1074, 126, 1016, 93, 933, 904, 866, 812, 7@, 737, 687, 626,
575, 519, 467, 415

HRMS: m/z = 3520871([M+H] *; calculated for @H20CI2NO2" m/z = 352.0866).

2.1.9 Compound4cb

o//z)N Cl

4cb

Starting materiaBc (235 mg, 1.0 mmol) was dissolved in THF (2 mL) and the solution was
cooled to-15 °C. MeLi (1.6M solution in EtO) 0.7 mL was added dropwise and the reaction
mixture was allowed to reach r.t. and stirred for 20 minutes. Theti¢h®ro-benzyl bromide

(355 mg 1.5 equiv.) was added to the reaction mixture and the reaction mixture was heated at

S8



50 °C for additionall6 hours. Th reaction was quenched with water and the product was
extracted using Et20. Combined organic fractions were dried over Mg®0@entratedin
vacuoand the product was purified by column chromatography on silica gel using hexane
EtOAc 1Q1 as a mobile phase. The compodrd was obtained as a crystalline solid (272 mg

in 69% yield.

m.p. (cryst. fromEt0): 133.2°C

'HNMR (400 MHz,CDC4$) : U/ ppm = 0.82 (s,4H)31H)-109(™,. 89 ( s
2H), 1.161.19 (m, 1H), 1.2€..32 (m, 2H), 1.36..4 (m, 1H),1.60-1.66 (m, 1H),1.70-1.72(m,

1H), 1.84-1.87 (m, 1H), 3.10 (m, 1H), 4.64 (dJ=14Hz, 1H), 4.93 (dJ=14Hz,1H), 7.15 (m,

1H), 7.3 @, =8 Hz, 2H).

13C NMR (101 MHz, CDC}) : U/ @5(®iz),29.04CHs), 291 (CHs), 32.9 (C), 34.9 (C),
36.2 (C), 43.8 (Q) 2), 43.9 (CHy), 45.2 (CHy), 45.7(CHz), 50.0(CHz), 52.6 (CH), 72.35 (CH),
79.6 (C), 129.0 (CH), 29.2 (2Q, ),132.8 (2C), 136.0 (C), 160.5 (C)

IR (neat): 3 /cm'* =3062,2952, 2908, 2837, 1755, 1562,1471, 1439, 1410, 1391, 134, 1208,
1257, 1207, 193, 1155,1109, 1086, 1038, 108, 997, 962, 914, 895, 854, 829,775, 721, 706,
667, 636, 607, 561, 530,501, 463.

HRMS: m/z = 3%.1334 ([M+HT; calculated for @H2CIoNO>" m/z = 394.1336).

2.1.10 Compound 4db

O

0J<N Cl
-0

4db

Starting materiaBd (235 mg, 1.0 mmol) was dissolved in THF (2 mL) and the solution was
cooled to-15 °C. MeLi (1.6M solution in EtO) 0.7 mL was added dropwise and the reaction
mixture was allowed to reach r.t. and stirred for 20 minutes. Theti¢h®ro-benzyl bromide

(355 mg 1.5 equiv.) was added to the reaction mixture and the reaction mixture was heated at
50 °C for additionall6 hours. Th reaction was quenched with water and the product was
extracted using ED. Combined organic fractions were dried over MgS€nentratedin
vacuoand the product was purified by column chromatography on silica gel using hexane
EtOAc 1Q1 as a mobile phase. The compoddd was obtained as a crystalline solid (260 mg

in 64% vyield.

m.p. (cryst. fromEt0O): 210.7 °C.

IH NMR (400 MHz, CDC}) : U / QOf(m, 1K), 109-1.13 (m, 1H), 146-1.49 (m, 1H),
1.61-1.75 (m, 9H), 1.81 (m, 1H), 1.90-2.09 (m, 4H), 3.38 (n, 1H), 4.53(d, J= 4 Hz, 1H),
5.00(d, J= 4 Hz,1H), 7.177.21 (m, 1H), 7.30 (s, 1H), 7.32 (s, 1H)

SO



13C NMR (101 MHz, CDCH) : &/ p ®(6H),3L.122EH), 3.0 (CH), 365 (CH), 3.6
(CHy), 37.2 (CH), 37.3 (CHy), 38.0 (CH), 383 (CH2), 3 9 . 9 , 30.82(CH) 43.9 (CH2), 69.3
(CH), 128.7 (CH), 129.8 (2CH), 132.5 (C), 136.9 (230.8 (C).

IR (neat): 3 /cm'* = 3087, 2966, 2908,2870, 2779,2684, 2648,1751,1581, 1562, 1543,1460,
1435, 1388, 1334, 1302, 1137, 190, 1159,1088, 1070, 1011,962,941, 897, 831,816, 785,
773, 762,692,658, 580, 546, 496.

HRMS: m/z = 426.1000([M+Na]*; calculated foiC2H23CI2NO2Na" m/z =426.0998.

2.1.11 Compound 4ea

oA

N_

dea

IH NMR (400MHz, CDChk) : U /1d3(sn3H5 1.18 (s, 3H), 1.48.50(m, 1H), 154-1.59
(m, 1H), 1.651.71(m, 2H), 1.83-1.87 (m, 1H), 1.992.04 (m, 3H,)2.11-2.14(m, 1H), 2.16
2.25 (m, 1H), 2.77 (s, 3H), 33,71 (m, 1H).

13C NMR (101 MHz, CDC4) : U / 28.8(BHs)=22.8 (CH), 29.4 (CH), 2.5 (CHs), 31.0
(CH), 31.1(CHy), 32.1(CH), 32.8(CH>), 33.1 (CH), 396 ( 4 31.5 CH), 63.0(CH), 86.2
(C), 160.6 (C).

Compounddea was preparefrom 3e according to the procedure described@amker, B.;

Becker, J.; Hrdina, ROrg. Biomol. Chen2021, 19, 40274031.

2.1.12 Compound 4eb

&

Cl

4eb

Starting materiaBe (110 mg, 0.5 mmol) was dissolved in THF (1 mL) and the solution was
cooled to-15 °C. MeLi (1.6M solution in E3O) 0.35 mL was added dropwise and the reaction
mixture was allowed to reach r.t. and stirred for 20 minutes. Theti¢h®ro-benzyl bromide

(177 mg 1.5 equiv.) was added to the reaction mixture and the reaction mixture was heated at
50 °C for additionall6 hours. Th reaction was quenched with water and the product was
extracted using E©. Combined organic fractions were dried over MgS€rcentratedin
vacuoand the product was purified by column chromatography on silica gel using hexane
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EtOAc 101 as a mobile phase. The compound was obtained as a crystalline solid §3i80 mg
63% yield.

m.p. (cryst. fromEtOAC): 210- 211°C.
'H NMR (400 MHz, CDC}) : u/ 0.p0.84£m, 1H), 107-1.23 (m, 7H), 132

1.36 (m, 1H), 146-157 (m, 2H), 1.87-1.95(m, 5H), 2.082.11 (m, 1H), 3.86 (m, 1H), 4.5(d,
J=16Hz, 1H), 5. (d, J=12 Hz, 1H), 7.16-7.26 (m, 1H), 729-7.31(m, 2H).

13C NMR (101 MHz, CDCY) : U/ R.§(BHs)=22.2(CHs), 29.3(CH), 30.9(CHy), 31.8
(CH), 32.0(CHy), 33.0 (CHp), 33.3(CHy), 39.4 (Q, 41.0( & | 44.2(CHy), 63.5(CH), 81.8
(C), 128.7 (CH), 129.8 (2CH), 132(8), 1367 (2C), 159.8 (C).

IR (neat): 3 /cm'*=2999, 2924, 2887, 2868, 1749, 1562, 1537, 1475, 1435, 1404, 1319, 1292,
1211, 1146, 1103, 1090, 1032, 974, 964, 945, 920, 903, 866, 837, 831, 781, 764, 733, 673, 663,
528, 480, 455, 430.

HRMS: m/z =380.1181( [ M ¥;cdlculatedor C20H24CloNO2" m/z =380.1106).

S11



2.2 Preparation and characterisation of compouaé

2.2.1 Compound5

®_ ©

;NH3 cl

5

Starting materiaBa (100 mg, 0.5 mmol) was dissolved in dry 1;®&jdhlorobenzene (8 mL)
and 150 mg (2 equiv.) of freshly distilled anhydrous triflic acid was added to the solution at r.t.
The reaction mixture was heated for 4 hour8t°C under inert atmosphere. Thea teaction
mixture was cooled ter8 °C,it solidified, and LiAlH; (38 mg, 1 mmol) was added on tiog.
Then dry THF 2 mL was added-a8 °C and the reaction was let to warm up to r.t. and stirred
at r.t. for 3h. The reaction was quenched with sat.isolaf NaoCOs, product, resulting amine,
was extracted with ED. Combined organic fractions were dried over Mg&@l EtO with
THF was evaporated undemacuo To the solution ofproduct, freeamine in 1,2,4
trichlorobenzene was added HCI in@tand theresulting hydrochloric salt was filtered off.
The product was purified by crystallisation from EtOd¥ul obtained as caldess crystalline
solid (65 mgin 69% yield

Please, note that if triflic acid is not anhydrous or the solvent is contaminateevatién then

the yield drops dramatically.

m.p. (cryst. fromEtOAC): 212.4- 213.1 °C.

IH NMR (400 MHz, CROD) : U/ $HLB2 (m, 10H), 2.18(m, 1H), 2.29 (m, 2H)3.08
(bs,2H).

13 NMR (101 MHz, CROD) : U/ 8fQiy), 20.0 &H), 432 (CH), 43.6 (CH), 446
(CHy), 47.7 QCHy), 482 (2CHy), 48.8( & ) .

IR (neat): 3 /cmi! = 3535,2947, 2916 2488 1653 1616 1506, 1464, 1388,1304, 1252049,
982 931, 862,789, 584

HRMS: m/z =1521434([M] *; calculated for @H1sN* m/z = 152.1434).

2.2.2 Compound 6

;NHBOC

6

To the solution o5 (as free amine RIH2) (140 mg, 0.93 mmol) andl,N-dimethylamino
pyridine (6 mg) in dichloromethane (2 mL) was added Botydride (218 mg, 1 mmol) and

S12



the reaction mixturevas stirred for 16 hours. The reaction was quenched with brine and the
product was extracted usingB&t Combined organic fractions were concentratecacuoand

the product was purified using column chromatography on gjgtaising hexan€tO 2:1 as

a mobile phasél’he compoun® was obtained ascolourless crystalline solid (150mgn 60%

yield.

m.p. (cryst. frompentang 67.5- 68.7 °C.

IH NMR (400 MHz, CDC4) : 1 / 1p4 (8) 9H),1.52-1.68 (m, 10H), 2.02 (m, 1H), 2. 19
(m, 2H), 3.21 (dJ= 8 Hz, 2H), 4.57 (bs, 1H)

13C NMR (101 MHz, CDCY) : U /2B5(3CHs}; 35.4 (CHy), 37.5 (2CH), 414 (CH), 44.1
(CHy), 47.0 (2CHy), 47.8(2Q 2), 495 (C), 80.0 ( # 156.5 (C)

IR (neat): 3 /cm'* = 334Q 2920, 2862, 1684, 1533, 1479454, 1387, 1361, 1290, 1271, 1250,
1163, 1120, 1097, 1078, 1039, 1082, 982, 893, 866, 843, 781, 766, 658, 461, 434.

HRMS: m/z=252.1961 ([M+H] calculated for @H2sNO2" m/z = 252.1958).

2.2.3 Compound 7

® ©
;NHQMe cl
7

Starting materialaa (207 mg, 1 mmol) was dissolved in dry 1;Zithlorobenzene (4 mL)
and(300 mg 2 equiv.) of freshly distilled anhydrous triflic acid was added to the solution at r.t.
The reaction mixture was heated for 4 hours at 140 °C under inert atmospheithelieastion
mixture was cooled te/8 °C,it solidified, and LiAlH; (76 mg, 2 mmol) was added on tiog.
Then dry THH2 mL) was added a78 °C and the reaction was let to warm up to r.t. and stirred
at r.t. for 3h. The reaction was quenched with sdation of NaCOgs, product, resulting amine,
was extracted with ED. Combined organic fractions were dried over Mga@dthen Et:O

with THF was evaporated undesicuo To the solution of amine in 1,2tdchlorobenzene was
added HCI in EO and the restihg hydrochloric salt was filtered off. The product was purified
by crystallisation from EtOAc and obtained as coless crystalline solid (140 mgn 70%
yield.

Please, note that if triflic acid is not anhydrous or the solvent is contaminated withtiere
the yield drops dramatically.

m.p. (cryst. fromEtOAC): not measurablesublimationof the sampl®ccurred a230°C.

IH NMR (400 MHz, CROD) : U / 65086 (ms10H),.2.22 fn, 1H), 231 (m, 2H), 2.7
(s, 3H),3.18 (bs, 2H).

13C NMR (101 MHz, CROD) : U/ ppm = 35),389 (CKHB6(CR5445 ( CH
(2CHp), 47.7 (CH), 48.5(C), 58.6 (2CH)).
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IR (neat): 3 /cm1 = 2918, 2862, 2846, 2762, 2438, 1591, 1468, 1460, 1431, 1398, 1338, 1302,
1154, 1134, 1117, 1101, 1024, 10967, 941, 916, 862, 779, 671, 646, 523.

HRMS: m/z = 166.1B9 ([M]*; calculated for @H20N" m/z = 166.1591).

2.2.4 Compound 8

Cl

C)
H
? ;N&@

Cl

8

Starting materialab (700 mg, 2 mmol) was dissolved in dry 1;Zi¢hlorobenzene (8 mL)
and 600mg (2 equiv.) of freshly distilled anhydrous triflic acid was added to the solution at r.t.
The reaction mixture was heated for 16 hours at 150 °C under inert atmosphere. Then the
reaction mixture was cooled {88 °C, solidified, and LiAIH (152 mg, 4 mmb was added on

the surface. Then dry THE mL) was added af78 °C and the reaction was let to warm up to
r.t. and stirred at r.t. for 3h. The reaction was quenched with sat. solution@DNaroduct,
resulting amine, was extracted with@t Combinedrganic fractions were dried over MgsO
and EtO with THF was evaporated undeacuo To the solution of amine in 1,24
trichlorobenzene was added HCI in@tand the resulting hydrochloric salt was filtered off.
The product was purified byrystallisation from EtOAc and obtained as awless crystalline
solid (596 my in 84% yield.Please, note that if triflic acid is not anhydrous or the solvent is
contaminated with water then the yield drops dramatically.

m.p. (cryst.from EtOAC): 197- 198 °C.

IH NMR (400 MHz, CDCk) : U / 15@1n73(m, 10H, 1.961.99 (m, 1H), 2.19m, 2H),
2.65(m, 2H),4.13(m, 2H), 7.107.14(m, 1H), 7.287.30(m, 2H).

13C NMR (101 MHz,CDCk) : i /3p5(@H) 377 (2CH),423 (CH), 44.0 (2CH,), 475
(2CH,), 49.2 CHy), 49.5 (C), 56.6CHy), 128.5(2CH), 128.8 (CH),1361 (24 ) 136.3 (C).

IR (neat):3 /cm'! = 2925 2862,2802, 1581, 1457, 1410329, 1200, 1147, 1084, 910, 825,
770, 723, 615.

HRMS: m/z =310.1122[M] *; calculated for @Hz2tt12N* m/z =310.1123.
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2.2.5 Compound 9

NH?CIG

Starting materiaBb (318 mg, 1.65 mmol) was dissolved in dry 1;2jéhlorobenzene (13 mL)

and 495 mg (2 equiv.) of freshly distilled anhydrous triflic acid was added to the solution at r.t.
The reaction mixture was heated for 4 hours at 120 °C under inert atmospheithelieaction
mixture was cooled te/8 °C, it solidified, and LiAlH; (125 mg, 3.3 mmol) was added on the
surface. Then dry THR2 mL) was added af78 °C and the reaction was let to warm up to r.t.
and stirred at r.t. for 3h. The reaction was quenched sathsolution of N&COzs, product,
resulting amine, was extracted withh@t Combined organic fractions were dried over MgSO
and EtO with THF was evaporated undeacuao To the solution of amine in 1,24
trichlorobenzene was added HCI in@tand the raglting hydrochloric salt was filtered off.

The produc® (1 to 1 mixture of diastereomensgas purified by crystallisation from EtOAc and
obtained as colaless crystalline solid (278 mg 90% yield.Please, note that if triflic acid is

not anhydrous othe solvent is contaminated with water then the yield drops dramatically.
Following NMR spectra were recorded for the 1:1 mixture of diastereomers. The compound
was transformed to Begrotected derivativd0, which was separatadto individual isomers.

'H NMR (400 MHz, CROD): W/ppm = 142-1.53 (m, 6H), 1.56173 (m, 6H), 1.751.80 (m,
2H), 1.841.99 (m, 4H), 2.02.11 (m,2H), 2.162.42 (m, 6H), 2.4&.55 (m, 2H), 3.483.51
(m, 1H), 3.623.65 (m, 1H).

13C NMR (101 MHz, CROD) : i /28.4(6H),29.6(CH), 2.1 (CH,), 32.2(CH,), 32.5
(CHy), 32.9(CHy), 33.6 CH,), 34.1 CH,), 36.1 CH), 36.2(CH), 36.3 CH), 36.6 CH), 38.1
(CHo), 39.2 CH), 39.3 CH), 39.8 CHy), 40.3 CH2), 42.2 CH), 49.5 (CH), 50.8 (CH).

2.2.6 Compound 10I1

(0]
HN)J\OJ<

10-11

To the solution of free amine 8f(151 mg, 1.0 mmol) and,N-dimethylamino pyridine (6 mg)

in dichloromethane (2 mL) was added Bathydride (240 mg, 1.1 mmol) and the reaction
mixture was stirred for 16 hours. The reactisas quenched with brine and the product was
extracted using 0. Combined organic fractions were concentrateehcuoand the product
was purified using column chromatography on sitieh using hexane:ED 2:1 as a mobile
phase. The compourkD was oltained as a colourless 1:1 mixture of two isonid¥$l and

10-12 (105 mq in 42% combined yield.

Isomer10-11 crystallises preferentially out of the hexane solution and was recrystallised in
pentane.
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m.p. (cryst.from pentang 106.7- 107.3 °C.

IH NMR (400 MHz, CDCl) : U / Iplp-In21 (m, 1H), 1.261.33(m, 2H), 1.37-1.42 (m,
2H), 1.45 (m, 9H), 1.49-1.56(m, 1H), 1.581.65(m, 2H), 1.731.83(m, 1H), 2.00-2.06(m, 1H)
2.152.41 (m, 4H), 3.868.90 (m, 1H), 4.481.50 (m, 1H)

13C NMR (101 MHz,CDCl) : U /2p.6(3CHsk 28.8 (CH),31.9 (CHy), 32.5(CHy), 34.7
(CH), 35.5(CH), 35.6(CH>), 39.8( Hl), 40.0 (CH), 41.6 CH>), 46.7 (CH),77.4 (C), 1521
(C) hardly visible.

IR (neat):3 /cm'* = 3338, 2978, 2916, 2866, 2846, 2486, 1674, 1520, 1456, 1410, 1365, 1350,
1308, 1252, 1165, 1090, 1039, 1016, 999, 960, 930, 895, 870,829, 804, 793, 762, 737, 619,
577,461, 426.

HRMS: m/z =274.1781([M+Na]*; calculated for GH2sNO.Na" m/z =274.1778.

Compound 1612

m.p. (cryst.from pentang 106.7- 107.3 °C.

IH NMR (400 MHz,CDCl) : U / 1p3p-10 (m, 4H), 1.461.56 (m, 4H), 1.601.68 (m,
3H), 1.751.83 (m,4H), 1.942.03(m, 2H), 2.122.24(m, 3H), 2.362.47(m, 2H),3.863.92 (m,
1H), 4.664.75 (m, 1H)

13C NMR (101 MHz,CDCl) : U /2@.p (@H),28.6 (3CHs), 31.6 (CH), 32.2 (CH), 34.7
(CH), 35.2 (CH), 37.1CHy), 39.5( Hl), 39.7 (Ch), 42.6 (CH), 48.7 (CH), 79.1 (C), 155.1
(C) hardly visible.

IR (neat):3 /cm'* = 3456, 3259 2R4, 2866, 284, 2251, 16931525, 1495, 1473, 1452,1363,
1352, 13(@, 1248, 1163, 1063, 128, 1014, 997, 978, 908, 872 850, 818, 779, 729, 649, 536,
567, 461,440.

HRMS: m/z =274.1781([M+Na]*; calculated foICisH2sNO,Na" m/z =274.1778.
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2.2.7 Compound 11

® O
NHj3; ClI

11

Starting materiaBc (117 mg, 0.5 mmol) was dissolved in dry 1;&jdhlorobenzene (4 mL)
and(150 mg 2 equiv.) of freshly distilled anhydrous triflic acid was added to the solution at r.t.
The reaction mixture was heated for 4 hours at 120 °C under inert atmosphere. Then the reaction
mixture was cooled te/8 °C,it solidified, and LiAlH;: (38 mg, 1.0 mmglwas added on the
surface. Then dry THR2 mL) was added a8 °C and the reaction was let to warm up to r.t.
and stirred at r.t. for 3h. The reaction was quenched with sat. solution.GOpgroduct,
resulting amine, was extracted with@t Combinedrganic fractions were dried over MgsO
and EtO with THF was evaporated undeacua To the solution of amine in 1,2,4
trichlorobenzene was added HCI in@tand the resulting hydrochloric salt was filtered off.
The product was purified by crystallisatibom EtOAc and obtained as colourless crystalline
solid (90 ng) in 78% yield. Please, note that if triflic acid is not anhydrous or the solvent is
contaminated with water then the yield drops dramatically.

m.p. (cryst. fromEtOAC): 285.4- 286.3 °C.

IH NMR (400 MHz, CROD) : U 1.(8 (s,16H,4.05 (s, 3H)1.38-1.47 (m, 10H), 2.96 s,
2H).

13C NMR (101 MHz, CROD) : i/ p p ms), 24.9 2CH),50.9 (ZCH 47.6 (CH, 48.9
(CHy), 49.7 (C), 50.1C), 53.6 (2CH), 57.9 (2CH).

IR (neat): 3 /cm'*=3010, 2943, 2918, 2891, 2662, 2850, 2713, 2609, 2038, 1618, 1604, 1502,
1454, 1390, 1371, 1348, 1286, 1234, 1215, 1149, 1117, 1080, 1022, 968, 708, 638, 579, 525.

HRMS: m/z = 194.1902 ([M]; calculated for @H24N* m/z = 1941904).

2.2.8 Compound 12

12

Starting materiadicb (200 mg, 0.5 mmol) was dissolved in dry 1;&jéhlorobenzene (2 mL)

and 150 mg (2 equiv.) of freshly distilled anhydrous triflic acid was added to the solution at r.t.
The reaction mixture was heated for 16 hours at 150 °C under inert atmospherehélhen t
reaction mixture was cooled {88 °C,it solidified, and LiAlH; (38 mg,1 mmol) was added on

the surface. Then dry THR mL) was added a78 °C and the reaction was let to warm up to

r.t. and stirred at r.t. for 3h. The reaction was quenched witsaation of NaCQg, product,
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resulting amine, was extracted withh@t Combined organic fractions were dried over MgSO
and EtO with THF was evaporated undeacuo To the solution of amine in 1,24
trichlorobenzene was added HCI in@tand the resultop hydrochloric salt was filtered off.
The productl2 was purified by crystallisation from EtOAc and obtained as colourless
crystalline solid (120 migin 62% yield. Please, note that if triflic acid is not anhydrous or the
solvent is contaminated with watisen the yield drops dramatically.

m.p. (cryst. fromEtOAC): 285.4- 286.3 °C.

H NMR (400 MHz, CRCls) : U /084(sn3H+0.92 (s, 6H), 1.22.42(m, 8H), 1.75-1.78
(m, 2H), 2.81(br s,2H), 4.64 (m, 2H),7.32-7.35(m, 1H), 7.47.42 (m, 2H)9.19 fr s,2H).

13C NMR (101 MHz,CDsCls) : U /2p.R(@Hs)=24.5 (2CH), 40.2 (C), 46.5 (2Ch}, 47.7
(2CH,), 48.8 QC), 48.9 (C), 52.7 (2CH), 56.8 (CH), 127.2(2C), 129.1 (2CH)131.9( Hi),
137.4 (C).

IR (neat):3 /cm'1=3379, 3298, 3226, 3098, 2951, 2937, 2924, 2902, 2864, 2837, 2733, 2584,
1620, 1577, 1562, 1452, 1439, 1408, 1371, 1209, 1169, 1093, 1030, 1005, 968, 949, 922, 789,
764, 719, 661, 634, 546.

HRMS: m/z = 352.1593 ([M]; calculated folC20H2sCIoN™ m/z =352.194).

2.2.9 Compound 13

® O
NH, CI

13

Starting materiaBd (120 mg, 0.5 mmol) was dissolved in dry 1;&jdhlorobenzene (4 mL)
and(150 mg 2 equiv.) of freshly distilled anhydrous triflic acid was added to the solution at r.t.
The reactiommixture was heated for 4 hours at 120 °C under inert atmosphere. Then the reaction
mixture was cooled te78 °C, solidified, and LiAIH (38 mg, 1.0 mmol) was added on the
surface. Then dry THR2 mL) was added af78 °C and the reaction was let to warmtop.t.

and stirred at r.t. for 3h. The reaction was quenched with sat. solution.GOpagroduct,
resulting amine, was extracted with@t Combined organic fractions were dried over MgSO
and EtO with THF was evaporated under vacuo. To the solutibramine in 1,24
trichlorobenzene was added HCI in@tand the resulting hydrochloric salt was filtered off.
The productl3 was purified by crystallisation from EtOAc and obtained as colourless
crystalline solid (80 myin 67% yield.Please, note that ififlic acid is not anhydrous or the
solvent is contaminated with water then the yield drops dramatically.

m.p. (cryst. fromEtOAC): 182.8- 183.7 °C

IH NMR (400 MHz, CDOD) : U/ p pIn69 @n,4H), 166 (m, 2H), 1.8-1.87 (m, 4H),
1.931.96 (m, 5H)2.03 (m, 2H), 3.04 (m, 2H)
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13CNMR (101 MHz, CBOD) : U/ ppm = 2 62, 35.6(CEHH36.4(2GH), 430 ( 2 CH

(2CH), 46.1 (CH), 46.8 (2CH), 48.0 (2C#), 50.5 (C).

IR (neat): 3 /cmi!=3159 312Q 2908, 2848, 1610, 1504, 1441, 1248, 1225, 1200, 1169,1024,
982, 849, 762, 633, 580, 517.

HRMS: m/z = 204.1747 ([MY; calculated for @H2.N* m/z = 204.1747).

2.2.10 Compound 14

H Cl

S) 2®

e

% .
14

Starting materiadtdb (100 mg, 0.25 mmol) was dissolved in dry 1;&jdhlorobenzene (1 mL)
and(75 mg 2equiv.) of freshly distilled anhydrous triflic acid was added to the solution at r.t.
The reaction mixture was heated for 16 hours at 150 °C under inert atmospheré¢hélhen
reaction mixture was cooled #88 °C, it solidified, and LiAlH: (19 mg,0.5 mmol) was added

on the surface. Then dry THE mL) was added af78 °C and the reaction was let to warm up
tor.t. and stirred at r.t. for 3h. The reaction was quenchedsaitlsolution of N&COz, product,
resulting amine, was extracted with@t Combined organic fractions were dried over MgSO
and EtO with THF was evaporated undeacuo To the solution of amine in 1,24
trichlorobenzene was added HCI in@tand the redting hydrochloric salt was filtered off.
The product1l4 was purified by crystallisation from EtOAc and obtained as colourless
crystalline solid (45 mgin 45% vyield.Please, note that if triflic acid is not anhydrous or the
solvent is contaminated with vea then the yield drops dramatically.

m.p. (cryst. fromEtOAC): 182.8- 183.7 °C

IH NMR (400MHz, CD:Cls) : i /1BP106(m, 19H), 2.94 (m, 2H), 4.65 (m, 2H), 7.30
7.34(m, 1H), 7.40.7.42(m, 2H).

13C NMR (101 MHz,CDsCls) : U /28.9(@H), 83.3(CHy), 34.6 (2CH), 34.9 (CH), 41.5
(CH), 45.5 (2CH), 45.8 (C}), 46.3(2CH,), 46.5 (2CH),49.1( 4 53.3 (CH), 127.3 C),
129.1 (2CH), 131.8 (CH), 137.4 (C).

IR (neat): 3 /cm'* = 3390, 3062, 2902, 2844, 2642, 2559, 2515, 2387, 1579, 1562, 1452, 1435,
1338, 1302, 1209, 1173, 1092, 102812, 962, 843, 789, 762, 731, 619, 544,

HRMS: m/z =362.1438[M] *; calculated for @H26CI2N* m/z =362.1437.
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2.2.11 Compound 15

NC ® ©

gNH3 cl

15

Starting materiaBa (100 mg, 0.5 mmol) was dissolved in dry 1;&jéhlorobenzene (8 mL)

and 150 mg (2 equiv.) of freshly distilled anhydrous triflic acid was added to the solution at r.t.
The reaction mixture was heated 4 hours at 120 °C under inert atmosphere. Then the reaction
mixture was cooled te78 °C,it solidified, and TMSCN250¢L, 2 mmo), DMF (0.2 mL) and

EtN (0.2 mL) were added to the reaction mixture. The reaction mixture was let to warm up to
r.t. andstirred at r.t. for 16h. The reaction was quenched with sat. solution.Gxathe
product, resulting amine, was extracted witfCEtCombined organic fractions were dried over
MgSQ: and E$O was evaporated underacua To the solution of amine in 1,24
trichlorobenzene was added HCI in@tandthe sdvent from the resulting hydrochloric salt
solution was evaporated undexcuoat elevated temperaturé€he productl5was purified by
crystallisation from EtOAc and obtained as ewmless crystalline soli@82 mg in 77% vyield.
Please, note that if triflic acid is not anhydrous or the solvent is contaminated with water then
the yield drops dramatically.

m.p. (cryst. fromEtOAC): 212.3- 213.1°C.

IH NMR (400 MHz, CDC4) : U/ ®Pp185 (m, 13H), 2.26 (m, 1H), 2.31 (m, 2H), 3.72
(s, 1H)

13C NMR (101 MHz, CDCH) : U / 38.D(BCHg; 37.5 (CH), 416 (CH), 438 (CH,), 449
(CHy), 46.0 (2CHy), 50.5(C ), 525 (C), 121.7 (C)

IR (neat): 3 /cm'! = 3386, 3321, 3195, 3195, 293, 2865,2669, 2580, 2225,716, 1660, 1431,
1458,1360, 1336, 130, 1242, 125, 1130, 1093 1078, 1063,962, 947, 908, 862, 843, 781,
708, 638, 588523 420.

HRMS: m/z =177.1389([M] * calculated for @&H17N>" m/z =177.1386.
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2.2.12 Compound 16

HOOC

® ©
gNH3 cl

16

Starting materiall5 (80 mg, 0.38 mmol) was dissolved in concentrated hydrochloric(acid
mL) and stirred at 100 °@or 36 hours. Then the solution was neutralised using sodium
hydroxide and the water was evaporated undeua Then the compound was extracted with
methanol and converted using HCH&tto hydrochloric salt. The compoud@ was obtained

as colourless soli(F1 mg)in 79% yield.

m.p. (cryst. fromMeOH): 293.5- 294.3 °C

IH NMR (400 MHz, CROD) : U / 57-p.88 (m10H), 2.27 (m, 2H), 2.582.61 (m, 1H),
4.05 (s, 1H)

13C NMR (101 MHz, CROD) : U B5Y fCiry), 38.3 (CH),38.7(CH), 432 (CH), 443
(CHy), 44.4 (CHy), 46.3 (CH), 46.7 (CH), 50.9(C), 602 (CH), 170.0( )

IR (neat): 3 /cm'! = 3465, 3311 3167, 2914, 2866, 2848, 2667, 2542, 2359, 2189, 1712, 1595,
1576,1520, 1458, 1402, 1336, 1100, 1269, 1250, 1178, 1165, 1092, 1030, 985, 955, 837, 779,
640, 563, 532, 513.

HRMS: m/z =196.1331 ([M]; calculated for @H1sNO," m/z = 196.133).

2.2.13 Compound 17

I ® 6
i NH; CI

17

Starting materiaBe (663 mg, 3 mmol) was dissolved in anhydrous dichloromethane (3 mL) in
sealed tube and 2 equiv. of K& mmol, 996 mg) were added to the solution. Terésulting
suspension TfOH (1050 mg, 0.617 mL, 4 equiv.) was added and the tube was quickly closed.
The reaction mixture was heated to 40 °C and stirred at this temperature for 16 hours. Then the
reaction mixture was cooled to 0 °C and poured in cold sodium caebaastr solution and

EtO. The compound was extracted as a free base with cg@l Htied over MgS@and
transformed into hydrochloric salt using cold HCI in@&tand filtered off as produdt7 (450

mg, 44% vyield). Please note that all transformations wiree amine o017 must be performed

at low temperatures.

m.p. (cryst. fromEtOAC): 207.57 208.9°C
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IH NMR (400 MHz, CD:OD) : i / 180 (5 3H;, 1.39 (s, 3H), 1.68..94(m, 6H), 225
2.34(m, 3H), 2.73-2.78(m, 1H), 2.922.98(m, 1H), 4.214.22 (m, 1H)

13C NMR (101 MHz,CD:OD) : U /2p.8(@H3)29.4 (CH), 30.8 (CHy), 32.9(CHy), 33.2
(CH,), 33.9(CH), 36.1(CH), 40.1(CH), 424 ( H), 45.9 (C), 60.8 CH), 66.7 (C)

IR (neat):3 /cm'*= 3178, 3057, 2989, 2910, 2864, 2725, 2@5H9 1948, 1587, 1522, 1485,
1466, 1367, 1315, 1232, 1130, 1030, 1001, 985, 945, 922, 870, 822, 802, 727, 669, 602, 526,
492, 420.

HRMS: m/z = 306.0714 ([M]; calculated for @H21IN" m/z = 306.0714).

2.2.14 Compound 18

ﬁ
18

Startig materiall7 (156 mg, 0.5 mmglwas placed in 1;dioxane(2 mL) and KCGOs (5
equiv.) was added, followed by 4 mL of water. The reaction was heated for 80 °C for 1h and
then the product was extracted with diethylether. Diethylether phase was washed with
HCl/water solution to remove the side product, then it was washed with avatethen the
organic fraction was dried over Mg&Q he produci8was concentrated vacuocand obtained

as colourless nearystalline solid $3 mg in 60% vyield.

IH NMR (400 MHz, CDCH) : U / 19%(sn3H5 1.18 (s, 3H), 140-1.50 (m, 3H), 1.65(m,
3H), 1.87-1.91 (m, 1H), 2.142.25(m, 3H), 2.73-2.76 (m, 1H) 9.83(m, 1H).

13C NMR (101 MHz,CDCl) : U / 28.B(BHs)=27.2 (CH), 32.0 (CH), 36.1 (CH), 36.9
(CHy), 40.2 (CH), 44.4 (CH), 47.5 (C),47.7 ( H)), 65.3 (CH), 77.4 (C), 205.8€H).

Analytical dataof compoundl8 are in agreementith the reported in publicatiofonker, B.;
Becker, J.; Hrdina, ROrg. Biomol. Chenm2021, 19, 40274031.

2.2.15 Compound 19

Hy
N
®
©
Cl
19

Starting material 8 (40 mg, 0.22 mmol) was mixed with benzylamine (25 mg, 0.22 mmol, 1
equiv.) and stirred in anhydrous dichloromethane (1 mL) with anhydrous M@3®mg) at
r.t. for 24 hours. Then the solution was filtered concentriatedcuq dissolved in THF 1 mL
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anddropwise added to LiAlklsuspension and stirred at r.t. for additional 3 hours. Then the
reaction was quenched with water and the product was extracted uSh@Bmbined organic
fractions were dried over MgS@nd the product was concentrataedsacuo Then followed

the addition of HCI in EO and the product as hydrochloric salt was filtered off. Compound x
was obtained as colourless solid (55 mg) in 82% yield.

m.p. (cryst. fromEtOAC): sublimation of the sample at 200

IH NMR (400MHz, CD:Cls) : U /0 Ip(sy3H51.03 (s, 3H), 1.28..31(m, 1H), 1.371.40
(m, 1H), 1.531.68(m, 5H), 1.81-1.85 (n, 1H), 2.00-2.12(m, 3H), 2.20 (M, 1H), 2.312.34 (m,
1H), 2.702.85 (m, 2H), 7.377.44 (m, 3H), 7.69.71 (m, 28, 9.3L (bs, 2H)

13C NMR (101 MHz,CDsCls) : U /28.p(@Hs)=26.7 (CH), 32.0 (CH,), 36.9(CH), 38.7
(CHy), 40.2(CHy), 42.8(CH), 44.8(CHy), 46.6 (C),47.5 ( H), 489 (CHp), 51.4 (C), 51.8
(CH>), 129.4 (CH), 129.5 (CH), 130.6 (CH), 130.7 (C)

IR (neat):3 /cm'* = 3338, 3037, 2918, 2856, 2777, 2655, 2453, 1655, 1460, 1441, 1419, 1369,
1277, 1211, 1117, 1103, 1080, 1016, 976, 941, 930, 800, 748, 696, 584, 505, 482, 418.

HRMS: m/z =2702221([M] *; calculated for @H2sN* m/z =270.2216).

2.2.16 Compound 23

S

23

Starting material dodo-2-amino adamantane hydrochlori@0 mg, 0.32 mmolvasplaced

in 1,4dioxane 2 mL and ¥COs (250 mg 5 equiv.)was added, followed by 4 mL of water. The
reaction was heated for 80 °C for 1h andrnthihe product was extracted with diethylether.
Diethylether phase was washed with HCl/water solution to remove the side product, then it was
washed with water and then the organic fraction was dried over MJ3@ produc3 was
concentrateth vacuoandobtained as colourless noncrystalline solid (20 mg) in 42% vyield.
Please, note, compou23is volatile.

IH NMR (400 MHz, CICls) : & / ppIn¥6 (m, 84), 2.01-2.04 (m, 2H), 2.36 (M, 2H),
2.57-2.6(m, 1H), 9,73 (s, 1H)

13C NMR (101 MHz, CDC) : U /3p4u2BHyk 37.5 (2CH)42.1(CH), 437 (2CHp), 437
(2CHp), 60.4 (C), 205.4 (COH).

Analytical data for compoun@3 are in agreement witthe reported in publicatiodonker,
B.; Becker, J.; Hrdina, ROrg. Biomol. Chenm021, 19, 40274031.
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2.2.17 Compound 24

o
® cl
BerN Cl
jaly
24

Starting materiaftab (175 mg, 0.5 mmglwas dissolved in anhydrous 1,ar&hlorobenzene

(2 mL) in sealed tube and 3 equof KBr (1.5 mmol, 178 mpwere addedo the solution. Tien

the suspension was coolddwn and solidified, then TfOKBOO mg, 17€&L, 4 equiv) was

added and the tube wealosed before the HBr gas started to evolMee reaction mixture was
heated to 150 °C and stirred at this temperature for 16 hours. Then the reaction mixture was
cooledto 0 °C and poured in cold sodium carbonate water solution a@d Ehe compound

was extracted as a free base with colgDEdried over MgS®@and concentrated at low r.t.
Followed short pad chromatography on silica gel using heXa@#\c (4:1) as a mobe phase.

The compound was concentratedvacuoat rt. and using HCI in ether transformed into
hydrochloric saland filtered off aproduct24 (188 mg in 88% yield

m.p. (cryst. fromEtOAC): 184.6- 185.1 °C

IH NMR (400 MHz, CDCk) : U / 1p6p1n80 (m, 5H), 1.982.25 (m, 5H), 2.4@.49 (m,
1H), 2.742.88 (m,2H), 3.04(m, 2H), 4.56 (m, 1H), 4.91 (m, 1H,)7.357.39 (m, 1H),7.43
7.45 (m,2H).

13C NMR (101 MHz, CDC}) : U/ 29.8 @H2)=31.7 (CH),31.9 (CH),32.4 (CH),35.3
(CHy), 36.2 (CH), 42.9 (CH), 44.8 (CH), 49.6(C), 673 ( H), 129.3 (CH) 137.1 (2CH)
129.3 (2C)137.1 (1C).

IR (neat):3 /cm'! = 3323, 3163, 2912, 2852, 2627, 2312, 1711,1579, 1562, 1464, 1435, 1342,
1194, 1146, 1119, 1093, 1032, 1022, 987, 939, 825, 769, 721, 687, 638, 613, 509, 484,
428.

HRMS: m/z =388.0227(M] *; calculated for §Hz1BrCloN* m/z =388.0229.

2.2.18 Compound 25

E@@

Cl

25
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Starting materialfree amine24 (88 mg, 0.23 mmol) was dissolved in anhydrous THF (2 mL)
and 1.6 M (MeLi in THF) 142L was added dropwise to the solutior& °C. The reaction
mixture was allowed to reach r.t., stirred for additional 20 minutes and then concentrated
vacua The @mpound was characterised without further purification.

IH NMR (400 MHz, THF-dg) : U / 4B5PI62 (m, 6H), 1.75-1.78 (m, 2H), 1.92-1.94 (m,
2H), 221 (m, 2H), 2.34-2.37(m, 1H), 4.81-4.82 (n, 2H), 721-7.25(m, 1H),7.34-7.36 (m, 2H),
7.85 (M, 1H).

13C NMR (101 MHz, THF-dg) : 0 /3p.(®M,),237.6 (2CH)42.9 (CH), 43.6 (2Cl), 46.3
(2CH,), 54.4 (C), 59.1 (CH), 128.3 (2CH), 129.2 (CH),354 (24 ) 136.9 (C), 170.4 (CH).

IR (neat):3/cm'! = 3431, 2924, 2864, 1653, 1562, 1437,1369, 1304, 1242, 1084, 1030,
7 6 4 B, 6874666, 580, 525, 492, 434.

HRMS: m/z =308.0965[M-+H]*: calculated foC17H2oClN* m/z =308.0968.

2.2.19 Compound 26

OH

@NHZ

26

Starting materiaBa 0.8 g was dissolved in 30 mL of 5M KOH/water solution and stirred at 100
°C for 24 hours. Then the reaction mixture was cooled to r.t. and the p&filwes extracted
with chloroform (3 times 50 mL). Combined organic phases were dried over Mg#iQhe
solvent was evaporated vacuo Product26 was obtained as colourless sqii6 g)in 87%
yield.

IH NMR (400 MHz, CICls) : U/ pipIws8 (m, 2H), 2.27 (m, 2H), 1.56-1.68 (m, 4H),
1.70-1.86 (m, 5H), 1.94 (m, 1H), 2.04 (m, 1H), 2.12 (m, 1H), ZEES1H).

13C NMR (101 MHz, CROD) : U 29®B(CH), 3.1 (CHy), 30.8 (CH), 36.6(CHy), 37.2
(CH), 37.4(CHy), 39.0(CHy), 44.3(CHz), 60.4(CH), 69.1 (Q.

For the first synthesis &6 see:Curran, W. V.; Angier, R. BChem. Comml967, 563.
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3. Kinetic studies

Preacquisitiondelayedexperiments were measured wiarian Inova 400MHz instrument
equipped with al\SWANUC probe.Experiments were carried out at various temperatures (25,
40, 50, 60, 70, 80 °C) and accurate val(#s2, 40.6, 51.7,87, 72.7, 83.6 witk 0.30 °C
error}were obtained by temperature calibrating experiments with 80% glycol in B#SO

Low quality of spectra was caused by many factors and technical limitations of the
spectrometer. Experiments were carried out in a nexdfitwo deuterated solvents (dioxane

d8 1:4 DO), with highly diluted reactant and high ionic strength due to presence of inorganic
salts (KCI, kCOs). These conditions corresportd experimental conditions used during
synthesisShimming was done ithepresence of similar NMR tube with the same solvent ionic
strength therefore the homogeneity of the magnetic field could not be ideal. Standard shimming
procedure could not be used because of its time demands and the fast kinetics of the measured
reaction &higher temperaturesll data were processed with MestRenova 12.0.3 and integral
values were obtained by stacked spectra automatization. Combination of lower signal to noise
ratio and processing automatization burdened integral with someRatarwergprocessed in

term of time (experiments in the NMR spectrometer were started after some delay) ,values of
integrals (to avoid negative concentration
integrals were substituted and normalized by staomgcentration. Chemical shifts change
their values with temperature and pHtlo¢ solution. Labels are with the same chemical shifts
across all tables for simplification. Usual chemical shifts from highest to lowest: product (8.9
ppm), intermediate produ€?.0 ppm), starting material (2.25 ppm), side product (2.0 ppm)
(marked red in Scheme.1)

Scheme Bimplified model for kinetic studies

o)
X
NH, kq H .
H B —— B ——
K,COj

D,0/ d-1,4-dioxane

starting material intermediate product

ka
\ OH NH,

side product

1 http://chem.ch.huji.ac.il/nmr/software/thermometer.html
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KIN -25-lodo

Derivative:X=lodo Concentration: 53 m

1504~

100+

50 [xx %

Base: 5 eqiv. Temperature: 23C
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Tablel Raw data’ integral values lodo 25 °C

Time/s

900
1800
2700
3600
4500
5400
6300
7200
8100
9000
9900

10800
11700
12600
13500
14400
15300
16200
17100
18000
18900
19800
20700
21600
22500
23400
24300
25200
26100
27000
27900
28800
29700
30600
31500

product (8.92 ppm)

16.3
17.2
18.4
19.9
22.0
24.4
25.3
27.2
26.3
29.2
30.3
32.3
36.7
34.5
40.7
41.2
36.4
38.9
38.3
40.0
42.7
42.6
44.5
39.8
44.2
40.4
41.2
46.0
46.0
44.2
41.2
45.6
46.8
44.9
45.0
46.9

intermediate product (7.00

ppm)

5.0

8.0

7.8

7.5
13.6
20.2
17.9
26.2
27.9
27.4
33.6
30.8
38.2
37.5
40.9
39.2
45.0
47.7
50.6
49.1
47.2
50.9
53.8
51.5
49.1
48.4
55.2
53.2
53.8
54.6
54.5
51.2
59.1
54.0
57.0
61.1

S28

25 °C

product + intermediate

product

21.3
25.2
26.2
27.5
35.5
44.6
43.2
53.4
54.2
56.6
63.9
63.2
74.9
72.0
81.6
80.4
81.4
86.6
88.9
89.1
89.9
93.5
98.3
91.3
93.4
88.8
96.4
99.2
99.8
98.8
95.7
96.7
105.8
98.9
102.0
108.0

starting material (2.25 ppm

181.1
156.6
138.5
112.9
103.4
96.7
88.1
79.1
69.6
67.2
58.3
51.3
51.9
45.8
42.7
33.2
40.2
34.2
32.9
23.0
19.7
22.4
16.6
17.1
16.4
18.8
15.6
11.7
11.3
9.1
8.6
4.6
6.2
5.9
8.3
7.9

side product (1.99 ppm)

46.0
48.6
51.0
42.8
40.6
48.6
48.8
46.8
51.0
42.2
48.1
43.0
48.2
47.4
46.5
42.7
57.9
51.0
58.0
50.8
47.4
53.3
46.0
46.5
43.6
47.9
48.8
48.7
50.9
51.7
53.1
40.4
45.7
50.8
51.3
50.4



32400
33300
34200
35100
36000
36900
37800
38700
39600
40500
41400
42300
43200
44100
45000
45900
46800
47700
48600
49500
50400
51300
52200
53100
54000
54900
55800
56700
57600

45.7
49.0
46.7
45.3
50.4
50.9
47.7
47.4
49.3
49.5
48.2
51.2
51.1
49.4
49.6
48.1
49.9
50.6
49.5
50.7
51.9
47.8
45.6
49.5
48.3
51.5
52.9
47.6
45.3

56.2
52.6
56.8
58.7
55.3
60.4
59.0
58.0
60.0
61.4
55.4
62.7
63.1
55.9
60.3
60.0
55.9
65.1
55.8
60.5
57.3
53.2
60.8
60.0
57.1
59.7
53.2
65.0
60.0

S29

101.9
101.6
103.6
104.0
105.7
111.3
106.7
105.4
109.4
111.0
103.6
113.9
114.2
105.4
109.8
108.1
105.8
115.7
105.3
111.2
109.1
101.0
106.4
109.4
105.4
111.1
106.1
112.6
105.4

6.0
1.1
2.8
4.8
-5.9
2.2
2.8
4.2
-2.3
-1.3
1.5
-1.8
0.9
0.9
0.0
3.5
-7.6
0.6
-0.2
2.3
2.4
-5.6
0.6
3.4
-5.3
-1.5
-5.5
-4.4
-3.3

46.9
43.5
51.0
50.9
40.8
52.5
50.6
49.7
43.1
45.6
50.4
49.3
53.3
47.1
43.6
52.9
38.0
48.4
47.5
48.7
47.1
38.9
46.3
47.3
44.2
48.6
40.5
50.2
47.1



Table2 Processed data lodo 25 °C

Time/s

120
1020
1920
2820
3720
4620
5520
6420
7320
8220
9120

10020
10920
11820
12720
13620
14520
15420
16320
17220
18120
19020
19920
20820
21720
22620
23520
24420
25320
26220
27120
28020
28920
29820
30720
31620

Processed dataconcentration normalization
25 °C

product (8.92 ppm)/miv

3.5
3.7
3.9
4.2
4.7
5.2
5.4
5.8
5.6
6.2
6.5
6.9
7.8
7.4
8.7
8.8
7.8
8.3
8.2
8.5
9.1
9.1
9.5
8.5
9.4
8.6
8.8
9.8
9.8
9.4
8.8
9.7
10.0
9.6
9.6
10.0

intermediate product

(7.00 ppm)/mM

11
1.7
1.7
1.6
2.9
4.3
3.8
5.6
5.9
5.8
7.2
6.6
8.1
8.0
8.7
8.4
9.6
10.2
10.8
10.5
10.1
10.9
11.5
11.0
10.5
10.3
11.8
11.3
11.5
11.6
11.6
10.9
12.6
115
12.2
13.0

S30

product + intermediate

product/mM

4.6

5.4

5.6

5.9

7.6

9.5

9.2
11.4
11.6
12.1
13.6
13.5
16.0
154
17.4
17.1
17.4
18.5
19.0
19.0
19.2
19.9
21.0
19.5
19.9
18.9
20.6
21.2
21.3
21.1
20.4
20.6
22.6
21.1
21.8
23.0

starting material (2.25

ppm)/mM

38.6
33.4
29.6
24.1
22.1
20.6
18.8
16.9
14.9
14.3
12.4
10.9
11.1
9.8
9.1
7.1
8.6
7.3
7.0
4.9
4.2
4.8
3.5
3.6
3.5
4.0
3.3
2.5
2.4
1.9
1.8
1.0
1.3
1.3
1.8
1.7

side product (1.99

ppm)/mM

9.8
10.4
10.9

9.1

8.7
10.4
10.4
10.0
10.9

9.0
10.3

9.2
10.3
10.1

9.9

9.1
12.3
10.9
12.4
10.8
10.1
11.4

9.8

9.9

9.3
10.2
10.4
10.4
10.9
11.0
11.3

8.6

9.8
10.8
10.9
10.7



32520 9.7 12.0 21.7 1.3 10.0
0 0.0 0.0 0.0 53.0 0.0
* Correction: +2 minutes slope +0.0
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KIN -40-lodo

Derivative:X=lodo Concentration: 53 m Base: 5 eqiv. Temperature: 40 °C
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Fig. 4 Processed graph lodo 40 °C
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Table3 Raw data’ integral values lodo 40 °C

Time/s

0
900
1800
2700
3600
4500
5400
6300
7200
8100
9000
9900
10800

product (8.92 ppm)

13.9

70.4
102.3
116.8
124.7
135.7
134.0
140.6
137.6
132.5
1354
135.8
141.1

intermediate product (7.00

ppm)

0.9
49.8
73.2
91.2

106.7
105.3
107.4
103.5
111.6
115.1
112.0
110.1
105.6

S33

40 °C

product + intermediate
product

14.8
120.2
175.4
207.9
231.4
241.0
241.4
244.1
249.2
247.7
247.4
245.9
246.7

starting material (2.25 ppm

319.4
159.4
79.3
43.5
28.7
15.8
19.3
12.3
24.0
13.9
14.8
11.8
13.8

side product (1.99 ppm)

61.8
70.5
69.4
81.7
91.1
89.6
95.4
96.6
101.8
96.9
98.3
97.3
96.5



Table4 Processed data lodo 40 °C

Time/s

60
960
1860
2760
3660
4560
5460
6360
7260
8160
9060
9960
10860
0

* Correction: +1 minute slope +0.0

Processed dataconcentration normalization
40 °C

product (8.92 ppm)/mM

1.9

9.4
13.7
15.6
16.7
18.2
17.9
18.8
18.4
17.7
18.1
18.2
18.9

0.0

intermediate product (7.00

ppm)/mM

0.1

6.7

9.8
12.2
14.3
14.1
14.4
13.9
14.9
15.4
15.0
14.7
14.1

0.0

S34

product + intermediate

product/mM

2.0
16.1
23.5
27.8
31.0
32.3
32.3
32.7
33.4
33.1
33.1
32.9
33.0

0.0

starting material (2.25 ppm)/mN

42.8
21.3
10.6
5.8
3.8
2.1
2.6
1.6
3.2
1.9
2.0
1.6
1.9
53.0

side product (1.99 ppm)/mM

8.3

9.4

9.3
10.9
12.2
12.0
12.8
12.9
13.6
13.0
13.2
13.0
12.9

0.0



KIN -50-lodo

Derivative:X=lodo Concentration: 53 m Base: 5 eqiv. Temperature: 50 °C
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Fig. 6 Processed graph lodo 50 °C
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Table5 Raw data’ integral values lodo 50 °C

Time/s

900
1800
2700
3600
4500
5400
6300
7200
8100
9000
9900

10800
11700
12600
13500
14400
15300
16200
17100
18000
18900
19800
20700
21600
22500
23400
24300
25200
26100
27000
27900
28800
29700
30600
31500

product (8.92 ppm)

49.3
175.5
206.4
213.4
209.3
209.5
211.3
211.5
208.3
207.8
206.4
210.7
211.7
210.8
208.2
201.7
203.4
210.3
211.6
205.9
209.9
205.3
200.9
207.5
206.8
194.0
208.8
209.3
212.3
204.9
211.0
207.2
205.6
210.4
208.8
203.3

intermediate product (7.00

ppm)

24.5
62.6
66.0
68.9
70.5
68.2
68.8
63.7
68.0
64.0
63.7
63.3
62.6
70.4
67.5
60.9
67.2
63.4
67.6
64.7
65.3
58.2
66.1
62.0
66.2
64.4
58.6
57.9
60.8
64.1
64.4
64.3
63.2
64.5
64.3
62.4
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50 °C

product + intermediate

product

73.7
238.0
272.4
282.3
279.7
277.7
280.1
275.2
276.3
271.8
270.1
274.0
274.3
281.2
275.7
262.6
270.5
273.7
279.2
270.6
275.2
263.6
267.0
269.5
273.0
258.4
267.3
267.1
273.2
269.0
275.4
271.5
268.7
274.9
273.1
265.7

starting material (2.25 ppm

232.7

30.4

-1.4
-20.0
-16.1
-14.5
-14.2
-16.2
-19.1
-17.7

-8.5

-8.5
-22.0
-10.0
-18.6
-11.4
-13.6
-13.3
-17.2
-11.2

-8.9
-21.0
-15.9
-22.2
-17.5

-3.9
-21.6
-19.7
-11.7
-23.5

-5.6

-4.4

-8.8
-13.3
-13.6
-16.7

side product (1.99 ppm)

30.8
38.9
39.7
32.9
38.6
35.6
37.4
41.5
39.1
34.9
42.9
45.9
36.0
40.3
31.8
49.7
40.6
33.3
34.5
50.7
44.7
31.5
38.6
29.8
35.3
62.3
36.7
30.9
40.2
31.5
44.7
45.6
45.5
39.8
40.0
32.7



32400
33300
34200
35100
36000
36900
37800
38700
39600
40500
41400
42300
43200
44100
45000
45900
46800
47700
48600
49500
50400
51300
52200
53100
54000
54900
55800
56700
57600

208.3
211.7
196.9
197.1
201.7
214.3
206.1
210.2
209.7
214.5
209.8
207.4
199.3
202.2
203.9
212.1
213.0
214.7
217.0
214.3
217.1
211.5
209.0
211.5
222.2
217.6
200.5
215.1
217.0

62.1
58.4
64.3
64.3
62.7
62.6
65.7
63.0
68.2
66.5
65.6
62.0
62.5
63.7
62.5
65.0
63.9
66.0
63.6
65.2
68.1
59.2
68.4
69.8
67.9
60.4
61.3
65.2
60.4
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270.4
270.1
261.3
261.3
264.5
276.9
271.9
273.2
277.8
281.0
275.4
269.4
261.8
265.9
266.4
277.1
276.9
280.8
280.6
279.5
285.1
270.7
277.4
281.3
290.2
278.0
261.8
280.4
277.5

10.7
-4.7
-2.0
-1.7
-1.6
13.6
-1.7
16.3
-7.0
11.0
-6.1

0.9

6.7

6.4

4.6
-1.5
-6.8
11.7
-3.6
-7.8
12.0
2.1
-0.4
-4.5
10.0
11.2

8.5
-6.0
-9.2

41.4
46.7
53.0
53.7
55.6
36.7
45.7
27.4
39.6
30.1
42.7
50.4
53.5
49.2
53.9
45.8
36.1
34.5
354
33.2
31.0
40.7
455
38.7
32.9
33.0
59.3
32.8
33.9



Table6 Processed datalodo 50 °C

Time/s

60
960
1860
2760
3660
4560
5460
6360
7260
8160

* Correction: +1 minutes slope +20.0

Processed dataconcentration normalization

product (8.92 ppm)/mM

8.8
24.8
28.8
29.7
29.1
29.2
29.4
29.4
29.0
28.9

0.0

intermediate product (7.00

ppm)/mM

5.6
10.5
10.9
11.3
11.5
11.2
11.3
10.6
11.2
10.7

0.0

S38

50 °C

product + intermediate

product/mM

14.4
35.3
39.7
40.9
40.6
40.4
40.7
40.0
40.2
39.6

0.0

starting material (2.25 ppm)/mN

32.1
6.4
1.6
0.0
0.5
0.7
0.7
0.5
0.1
0.3

53.0

side product (1.99 ppm)/mM

6.5
7.5
7.6
6.7
7.4
7.1
7.3
7.8
7.5
7.0
0.0



KIN -80-lodo

Derivative:X= lodo Concentration: 53 m

Base: 5 eqiv. Temperature: 80 °C
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KIN -40-Bromo
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Derivative:X= Bromo Concentration: 53 m Base: 5 eqiv. Temperature: 40 °C
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Table7 Raw data’ integral values Bromo 40 °C

Time/s

0
900
1800
2700
3600
4500
5400
6300
7200
8100
9000
9900
10800
11700
12600
13500
14400
15300
16200
17100
18000
18900
19800
20700
21600
22500
23400
24300
25200
26100
27000
27900
28800
29700
30600
31500

product (8.920pm)

1.6
32.7
45.7
58.7
66.2
77.9
84.4
83.7
92.0
88.5
87.7
91.5
89.8
91.7
88.6
91.5
95.6
94.4
89.5
90.0
87.0
94.6
90.7
92.9
88.4
88.7
88.8
87.7
92.8
93.1
89.4
94.5
88.7
92.3
88.6
92.2

intermediate product (7.00

ppm)

5.7
45.9
75.1
97.1

109.2
118.5
118.7
119.8
130.1
123.9
123.2
126.6
132.1
124.9
128.6
131.0
127.8
126.6
124.0
128.1
125.2
130.9
126.2
128.0
129.8
123.0
129.8
126.0
124.6
122.3
119.3
120.1
121.3
1195
118.1
121.8

HAl

40 °C

product + intermediate

product

7.3
78.6
120.8
155.8
175.5
196.4
203.1
203.4
222.1
212.4
210.9
218.1
222.0
216.6
217.2
222.5
223.4
221.0
213.5
218.1
212.2
2254
216.9
220.9
218.1
211.6
218.6
213.7
217.4
2154
208.7
214.7
210.0
211.8
206.8
214.0

starting material (2.25 ppm

339.5
199.5
150.3
88.4
71.3
55.4
31.7
22.9
29.9
15.6
3.6
16.9
16.4
27.0
12.3
8.8
8.1
4.6
8.9
7.9
-9.5
14.9
5.5
0.3
5.2
1.8
13.2
3.2
11.6
21.5
24.0
12.4
0.2
-4.9
15
8.9

side product (1.99 ppm)

20.9
42.6
69.2
60.8
83.0
89.6
84.1
87.6
96.5
93.8
84.1
95.3
95.0
102.2
89.4
93.3
92.1
90.7
94.5
88.6
76.2
93.1
87.1
83.3
81.6
86.5
92.9
82.5
94.4
95.8
95.0
88.5
78.7
74.5
78.9
86.3



32400
33300
34200
35100
36000
36900
37800
38700
39600
40500
41400
42300
43200
44100
45000
45900
46800
47700
48600
49500
50400

84.2
89.9
89.2
88.2
90.8
87.1
92.5
90.6
88.3
91.7
86.3
84.9
88.3
92.0
87.5
91.3
87.7
89.2
89.5
96.5
91.1

126.3
121.1
118.5
115.2
117.8
1194
119.0
115.1
121.7
115.6
114.4
118.8
111.8
115.2
114.3
114.8
117.1
116.8
118.2
107.9
115.7

A2

210.4
211.0
207.7
203.4
208.7
206.5
211.5
205.7
209.9
207.3
200.7
203.7
200.1
207.2
201.8
206.1
204.8
206.0
207.7
204.4
206.8

9.1
1.0
24.1
0.5
4.0
-6.6
1.9
-3.4
15.2
8.4
4.8
-11.3
-6.3
11.4
9.8
-4.4
10.3
2.0
-8.2
11.4
-2.6

85.8
76.5
96.0
81.2
80.1
73.3
80.6
78.6
89.5
81.3
79.0
61.4
72.8
90.7
85.9
75.3
85.9
82.2
69.4
84.0
76.9



Table8 Processed data Bromo 40 °C

Time/s

60
960
1860
2760
3660
4560
5460
6360
7260
8160
0

* Correction: +1 minute slope +0.0

Processed dataconcentration normalization
40 °C

product (8.92 ppm)/mM

0.2
4.7
6.6
8.5
9.5
11.2
12.2
12.1
13.3
12.8
0.0

intermediate product (7.00

ppm)/mM

0.8

6.6
10.8
14.0
15.7
17.1
17.1
17.3
18.8
17.9

0.0

A3

product + intermediate

product/mM

1.0
11.3
17.4
22.5
25.3
28.3
29.3
29.3
32.0
30.6

0.0

starting material (2.25 ppm)/mN

48.9
28.8
21.7
12.7
10.3
8.0
4.6
3.3
4.3
2.2
53.0

side product (1.99 ppm)/mM

3.0
6.1
10.0
8.8
12.0
12.9
12.1
12.6
13.9
13.5
0.0



KIN -50-Bromo

Derivative:X= Bromo Concentration: 53 m Base: 5 eqiv. Temperature: 50 °C
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Table9 Raw data’ integral values Bromo 50 °C

Time/s

900
1800
2700
3600
4500
5400
6300
7200
8100
9000
9900

10800
11700
12600
13500
14400
15300
16200
17100
18000
18900
19800
20700
21600
22500
23400
24300
25200
26100
27000
27900
28800
29700
30600
31500

product (8.92 ppm)

9.2
77.1
98.0

100.9
102.0
102.5
104.5
103.0
103.4
103.5
102.2
103.3
103.1
109.2
103.2
102.7
104.2
109.2
103.0
106.5
103.2
109.8
107.7
107.3
108.2
108.4
105.2
105.8
109.9
111.2
107.5
106.2
107.5
107.1
108.0
109.6

intermediate product (7.00

ppm)

6.4
34.1
36.7
41.6
44.3
43.0
43.8
42.9
33.8
42.7
43.0
42.5
41.2
39.1
39.7
39.1
37.6
37.2
37.8
38.6
41.2
38.6
43.3
40.8
36.7
38.8
40.4
37.9
37.7
35.3
34.2
35.5
39.0
38.3
37.6
39.5

A5

50 °C

product + intermediate

product

15.6
111.2
134.7
142.5
146.3
145.4
148.3
146.0
137.2
146.2
145.1
145.8
144.3
148.3
142.9
141.8
141.8
146.4
140.7
145.1
144.4
148.5
151.0
148.1
144.9
147.2
145.5
143.7
147.6
146.5
141.7
141.7
146.5
145.4
145.6
149.2

starting material (2.25 ppm

187.5
40.6
12.5

9.8
22.0
-0.5
15.8

7.7
-6.1
21.4
31.8
20.2
23.8
14.6
-0.7
21.5
15.6

-12.0
14.2
17.6

7.6
-9.0
8.5
16.3
12.2
3.8
18.1
19.8
12.5
0.3
12.4
7.0
6.1
6.4
6.6
7.2

side product (1.99 ppm)

8.6
15.5
21.1
32.0
46.6
21.7
40.1
32.9
20.9
33.5
43.2
35.9
36.7
27.4
21.3
35.6
35.6
17.6
38.0
39.7
32.5
13.7
32.1
36.2
39.3
30.1
39.7
38.4
33.5
19.0
27.7
26.1
29.4
28.4
28.2
30.1



32400
33300
34200
35100
36000
36900
37800
38700
39600
40500
41400
42300
43200
44100
45000
45900
46800
47700
48600
49500
50400

110.3
106.9
109.1
109.3
111.8
108.5
109.5
114.5
113.6
111.7
109.5
114.3
113.2
109.2
111.5
113.0
110.4
112.2
115.1
115.1
112.6

Table10 Processed data Bromo 50 °C

Time/s

60
960
1860
2760
3660
4560

* Correction: +1 minutes slope +0.5

Processed dataconcentration normalization

product (8.92 ppm)/mM

2.4
19.2
24.4
25.1

25.5
0.0

36.8
40.7
39.8
36.1
35.6
37.1
36.9
34.9
36.9
38.6
35.5
38.2
36.1
36.4
34.9
35.4
33.7
33.3
34.7
34.1
35.1

intermediate product (7.00
ppm)/mM

1.7
8.6
9.2
10.4

10.8
0.0

346

147.1
147.6
148.9
145.4
147.4
145.6
146.4
149.4
150.5
150.3
145.0
152.5
149.3
145.6
146.4
148.4
144.1
145.5
149.8
149.2
147.7

50 °C
(D)
s
D
E =
o £
£ B
= O
+ ©
5=
5 O
©
o
o
4.1
27.8
33.6
35.6
36.3
0.0

starting material (2.25 ppm)/mN

5.8
8.4
15.6
2.7
1.4
8.1
17.5
10.6
11.5
12.3
3.9
11.5
5.6
12.5
16.2
11.5
12.1
7.1
9.0
8.9
13.9

46.6
10.2
3.2
2.6

0.0
53.0

side product (1.99 ppm)/mM

29.1
29.7
31.7
18.2
18.9
27.2
34.2
28.5
31.0
30.8
22.9
27.8
22.5
32.0
37.8
35.2
30.7
25.7
27.5
28.8
33.2

2.2
4.0
5.4
8.1

5.5
0.0



KIN -80-Bromo

Derivative: X= Bromo
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50+
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Base: 5 eqiv. Temperature: 80 °C
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Tablell Raw data integral values Bromo 80 °C

Time/s

900
1800
2700
3600

product (8.92 ppm)

59.1
142.5
141.1
132.0
141.0

Table12 Processed data Bromo 80 °C

Time/s

60
960
1860
2760

* Correction: +1 minute slope +6.4

intermediate product (7.00

ppm)

15.6
19.1
11.7

9.5
6.8

80 °C

Q

I

S

Q

E x

o 9O

E3

;9

—_

(&)

>

e

=

o
74.6
161.6
152.8
141.4
147.8

=
S
Q
To)
N
o
8
o)
<
S
o
£
g
7
108.3
0.8
-5.0
-6.4
-1.3

Processed dataconcentration normalization
80 °C

product (8.92 ppm)/mM

16.5
37.5
37.1
34.9

0.0

intermediate product (7.00

ppm)/mM

5.5
6.4
4.6
4.0
0.0

A48

product + intermediate

product/mM

22.0
43.9
41.7
38.8

0.0

starting material (2.25 ppm)/mi

28.9
1.8
0.3
0.0

53.0

side product (1.99 ppm)

1.9
12.7
11.3
15.9
16.6

side product (1.99 ppm)/mM

2.1
4.8
4.5
5.6
0.0



KIN -40-Chloro

Derivative:X= Chloro Concentration53 nwm Base: 5 eqiv. Temperature: 40 °C
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Tablel3Raw data integral values Chloro 40 °C

Time/s

900
1800
2700
3600
4500
5400
6300
7200
8100
9000
9900

10800
11700
12600
13500
14400
15300
16200
17100
18000
18900
19800
20700
21600
22500
23400
24300
25200
26100
27000
27900
28800
29700
30600
31500

product (8.92 ppm)

0.5
0.4
1.4
1.4
2.1
2.9
1.7
3.1
2.5
3.4
3.0
2.1
3.8
3.6
3.5
3.7
3.6
4.0
4.7
2.8
3.5
4.9
2.2
3.1
3.5
3.9
3.6
5.3
3.8
3.7
4.4
4.5
3.9
4.6
3.5
4.7

intermediate product (7.00

ppm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

product + intermediate

S50

product

40 °C

0.5
0.4
1.4
1.4
2.1
2.9
1.7
3.1
2.5
3.4
3.0
2.1
3.8
3.6
3.5
3.7
3.6
4.0
4.7
2.8
3.5
4.9
2.2
3.1
3.5
3.9
3.6
5.3
3.8
3.7
4.4
4.5
3.9
4.6
3.5
4.7

starting material (2.25 ppm

379.7
371.0
361.6
362.2
367.6
364.2
352.3
355.2
352.3
345.1
347.1
340.7
342.6
341.0
336.6
338.6
328.5
328.5
330.2
327.3
324.6
321.6
317.1
319.7
307.6
311.9
310.6
308.7
303.6
304.2
299.5
298.5
291.4
292.8
290.7
294.0

side product (1.99 ppm)

3.2
3.2
3.8
4.0
3.4
4.5
4.3
6.2
4.1
2.7
6.6
5.6
3.6
7.6
3.5
6.5
5.9
4.3
3.7
7.3
6.8
5.3
6.5
5.8
5.1
6.4
7.1
6.5
7.0
8.2
7.2
7.2
7.1
7.1
7.9
7.1



32400
33300
34200
35100
36000
36900
37800
38700
39600
40500
41400
42300
43200
44100
45000
45900
46800
47700
48600
49500
50400

4.5
4.2
3.2
4.0
2.1
3.2
4.1
4.5
4.2
4.6
4.3
5.1
3.6
4.1
4.3
3.8
1.8
4.1
3.8
3.1
4.1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

S51

4.5
4.2
3.2
4.0
2.1
3.2
4.1
4.5
4.2
4.6
4.3
5.1
3.6
4.1
4.3
3.8
1.8
4.1
3.8
3.1
4.1

290.2
283.5
278.8
279.1
274.1
279.2
273.9
270.9
271.9
268.3
264.1
263.4
257.2
257.2
276.8
252.2
250.4
251.6
247.5
243.0
246.7

7.8
8.0
6.8
7.2
7.4
10.6
8.5
8.0
7.4
10.5
6.0
8.9
8.0
8.0
16.0
8.7
10.0
10.0
8.3
8.7
9.0



Tablel4 Processed data Chloro 40 °C

Time/s

Processed dataconcentration normalization
40 °C

60
960
1860
2760
3660
4560
5460
6360
7260
8160
9060
9960
10860
11760
12660
13560
14460
15360
16260
17160
18060
18960
19860
20760
21660
22560
23460
24360
25260
26160
27060
27960
28860

product (8.92 ppm)/mM

0.1
0.0
0.2
0.2
0.3
0.4
0.2
0.4
0.3
0.5
0.4
0.3
0.5
0.5
0.5
0.5
0.5
0.5
0.7
0.4
0.5
0.7
0.3
0.4
0.5
0.5
0.5
0.7
0.5
0.5
0.6
0.6
0.5

intermediate product (7.00

ppm)/mM

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

S52

product + intermediate

product/mM

0.1
0.0
0.2
0.2
0.3
0.4
0.2
0.4
0.3
0.5
0.4
0.3
0.5
0.5
0.5
0.5
0.5
0.5
0.7
0.4
0.5
0.7
0.3
0.4
0.5
0.5
0.5
0.7
0.5
0.5
0.6
0.6
0.5

starting material (2.25 ppm)/mN

52.5
51.3
50.0
50.1
50.8
50.4
48.7
49.1
48.7
a7.7
48.0
47.1
47.4
47.1
46.5
46.8
45.4
45.4
45.6
45.2
44.9
44.5
43.8
44.2
42.5
43.1
42.9
42.7
42.0
42.0
41.4
41.3
40.3

side product (1.99 ppm)/mM

0.4
0.4
0.5
0.6
0.5
0.6
0.6
0.9
0.6
0.4
0.9
0.8
0.5
11
0.5
0.9
0.8
0.6
0.5
1.0
0.9
0.7
0.9
0.8
0.7
0.9
1.0
0.9
1.0
1.1
1.0
1.0
1.0



29760
30660
31560
32460
33360
34260
35160
36060
36960
37860
38760
39660
40560
41460
42360
43260
44160
45060
45960
46860
47760
48660
49560

0.6
0.5
0.7
0.6
0.6
0.4
0.5
0.3
0.4
0.6
0.6
0.6
0.6
0.6
0.7
0.5
0.6
0.6
0.5
0.2
0.6
0.5
0.4
0.0

* Correction: +1 minute slope +0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

S53

0.6
0.5
0.7
0.6
0.6
0.4
0.5
0.3
0.4
0.6
0.6
0.6
0.6
0.6
0.7
0.5
0.6
0.6
0.5
0.2
0.6
0.5
0.4
0.0

40.5
40.2
40.6
40.1
39.2
38.5
38.6
37.9
38.6
37.9
37.4
37.6
37.1
36.5
36.4
35.5
35.6
38.3
34.9
34.6
34.8
34.2
33.6
53.0

1.0
11
1.0
11
11
0.9
1.0
1.0
15
1.2
11
1.0
15
0.8
1.2
1.1
11
2.2
1.2
1.4
1.4
11
1.2
0.0



KIN -60-Chloro

Derivative:X= Chloro Concentration: 53 m Base: 5 eqiv. Temperature: 60 °C
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Fig. 16 Mestrenova Chloro 60 °C
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Fig. 17 Processed graph Chloro 60 °C
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Tablel5Raw data integral values Chloro 60 °C

Time/s

0
900
1800
2700
3600
4500
5400
6300
7200
8100
9000
9900
10800
11700
12600
13500
14400
15300
16200
17100
18000
18900
19800
20700
21600
22500
23400
24300
25200
26100
27000
27900
28800
29700
30600
31500

product (8.92 ppm)

2.2
16.0
22.0
21.0
22.0
26.0
31.0
28.0
29.0
28.0
33.0
34.0
35.0
38.0
39.0
36.0
41.0
39.0
40.0
41.0
39.0
43.0
47.0
47.0
48.0
52.0
49.0
49.0
48.0
51.0
49.0
53.0
54.0
51.0
53.0
58.0

intermediate product (7.00

ppm)

0.4

1.9

6.5

9.7

8.4
11.0

8.0

7.6

7.6
13.0
12.0
12.0
10.0
13.0
14.0
13.0
12.0

9.9
14.0
15.0
14.0
16.0
14.0
12.0
15.0
13.0
15.0
14.0
14.0
12.0
17.0
14.0

9.8
14.0
13.0
13.0

S55

60 °C

product + intermediate

product

2.6
17.9
28.5
30.7
30.4
37.0
39.0
35.6
36.6
41.0
45.0
46.0
45.0
51.0
53.0
49.0
53.0
48.9
54.0
56.0
53.0
59.0
61.0
59.0
63.0
65.0
64.0
63.0
62.0
63.0
66.0
67.0
63.8
65.0
66.0
71.0

starting material (2.25 ppm

420.0
390.0
350.0
330.0
290.0
270.0
250.0
220.0
200.0
180.0
170.0
150.0
140.0
130.0
110.0
100.0
92.0
88.0
75.0
68.0
63.0
57.0
50.0
48.0
41.0
40.0
38.0
32.0
27.0
30.0
24.0
26.0
22.0
20.0
16.0
21.0

side product (1.99 ppm)

-1.4

1.8
16.0
12.0

9.4
14.0
14.0
15.0
15.0
18.0
21.0
17.0
23.0
21.0
22.0
24.0
24.0
21.0
24.0
23.0
25.0
23.0
24.0
27.0
28.0
25.0
25.0
27.0
29.0
25.0
25.0
28.0
26.0
25.0
24.0
27.0



32400
33300
34200
35100
36000
36900
37800
38700
39600
40500
41400
42300
43200
44100
45000
45900
46800
47700
48600
49500
50400

60.0
62.0
60.0
62.0
60.0
62.0
63.0
67.0
63.0
65.0
65.0
63.0
70.0
67.0
68.0
72.0
69.0
75.0
71.0
70.0
73.0

13.0
14.0
14.0
9.2
12.0
11.0
10.0
11.0
=
6.9
8.9
8.6
8.4
6.2
3.3
5.0
7.6
4.6
5.3
5.2
3.6

S56

73.0
76.0
74.0
71.2
72.0
73.0
73.0
78.0
66.5
71.9
73.9
71.6
78.4
73.2
71.3
77.0
76.6
79.6
76.3
75.2
76.6

13.0
17.0
12.0
8.7
11.0
7.3
11.0
9.2
8.3
1.6
5.8
8.7
1.8
3.2
5.8
6.1
5.1
1.3
15
4.4
0.3

26.0
28.0
26.0
23.0
24.0
24.0
25.0
25.0
21.0
29.0
27.0
22.0
24.0
24.0
25.0
26.0
27.0
27.0
22.0
26.0
21.0



Tablel6 Processed data Chloro 60 °C

Time/s

180
1080
1980
2880
3780
4680
5580
6480
7380
8280
9180

10080
10980
11880
12780
13680
14580
15480
16380
17280
18180
19080
19980
20880
21780
22680
23580
24480
25380
26280
27180
28080
28980

Processed dataconcentration normalization

product (8.92 ppm)/mM

0.4
2.2
2.9
2.8
2.9
3.4
4.0
3.7
3.8
3.7
4.3
4.4
4.5
4.9
5.0
4.6
5.3
5.0
5.1
5.3
5.0
5.5
6.0
6.0
6.1
6.6
6.3
6.3
6.1
6.5
6.3
6.8
6.9

intermediate product (7.00

ppm)/mM

0.2
0.4
1.0
1.4
1.2
15
1.2
11
11
1.8
1.7
1.7
1.4
1.8
1.9
1.8
1.7
1.4
1.9
2.0
1.9
2.2
1.9
1.7
2.0
1.8
2.0
1.9
1.9
1.7
2.3
1.9
1.4

S57

60 °C

product +intermediate

product/mM

0.7
2.6
3.9
4.2
4.1
4.9
5.2
4.8
4.9
5.4
5.9
6.1
5.9
6.7
6.9
6.4
6.9
6.4
7.1
7.3
6.9
7.7
7.9
7.7
8.2
8.4
8.3
8.2
8.0
8.2
8.5
8.7
8.3

starting material (2.25 ppm)/mi

52.3
48.6
43.6
41.2
36.2
33.7
31.2
27.5
25.0
22.5
21.3
18.8
17.6
16.3
13.8
12.6
11.6
111
9.5
8.6
8.0
7.3
6.4
6.1
5.3
5.1
4.9
4.1
3.5
3.9
3.2
3.4
2.9

side product (1.99 ppm)/mM

0.0
0.4
2.2
1.7
13
1.9
1.9
2.0
2.0
2.4
2.8
2.3
3.0
2.8
2.9
3.2
3.2
2.8
3.2
3.0
3.3
3.0
3.2
3.5
3.7
3.3
3.3
3.5
3.8
3.3
3.3
3.7
3.4



29880
30780
31680
32580
33480
34380
35280
36180
37080
37980
38880
39780
40680
41580
42480
43380

* Correction: + 3 minutes, slopel

6.5
6.8
7.4
7.6
7.9
7.6
7.9
7.6
7.9
8.0
8.5
8.0
8.2
8.2
8.0
8.9
0.0

1.9
1.8
1.8
1.8
1.9
1.9
1.3
1.7
15
1.4
15
0.6
1.0
1.3
1.2
1.2
0.0

S58

8.4
8.5
9.2
9.4
9.8
9.5
9.2
Uk
9.4
9.4
10.0
8.6
9.3
9.5
9.2
10.1
0.0

2.7
2.2
2.8
1.8
2.3
1.7
1.3
15
11
15
1.3
1.2
0.4
0.9
1.3
0.4
53.0

ShE)
3.2
3.5
3.4
3.7
3.4
3.0
3.2
3.2
3.3
3.3
2.8
3.8
3.5
2.9
3.2
0.0



KIN -70-Chloro

H 1 . —_ 1 . 1 . o
Derivative:X= Chloro Concentration53 nm Base: 5 eqiv. Temperature: 70 °C
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Fig. 19 Processed graph Chloro 70 °C
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Tablel7 Raw data integral values Chloro 70 °C

Time/s

900
1800
2700
3600
4500
5400
6300
7200
8100
9000
9900

10800
11700
12600
13500
14400
15300
16200
17100
18000
18900
19800
20700
21600
22500
23400
24300
25200
26100
27000
27900
28800
29700
30600
31500

product (8.92 ppm)

3.7
36.9
58.3
57.8
66.2
64.0
71.2
79.0
73.1
76.2
86.1
83.3
78.3
85.0
88.0
88.7
88.8
92.6
93.3
92.0
91.4
91.5
88.1
94.2
88.7
99.5
88.3
91.6
96.2

101.5
92.6
93.0
91.7
97.7
97.7
91.5

intermediate product (7.00

ppm)

-0.9
17.1
50.9
53.9
49.2
40.4
34.3
28.7
25.4
20.3
18.4
12.8
13.6

7.2
6.9
0.1
-1.2
1.4
-1.3
0.4
2.7
-0.1
0.8
2.1
1.2
-5.7
11

-3.5

2.7

-0.5

-0.6

2.1

-1.9

-1.6

0.7

-2.3

S60

70 °C

product + intermediate

product

2.8
54.0
109.2
111.7
115.3
104.4
105.5
107.7
98.5
96.5
104.5
96.1
91.9
92.2
95.0
88.8
87.6
94.0
92.0
92.4
88.7
91.4
88.9
92.1
89.8
93.7
89.3
88.1
93.4
101.0
92.1
90.9
89.8
96.2
98.3
89.2

starting material (2.25 ppm

3
2
1

61.7
31.0
77.1
97.3
63.8
29.3
22.3

6.1

5.4

8.0

3.1
-0.2
-0.5
-1.5
-1.0
-2.0
-6.7
-7.2
-3.4
-0.1
-4.0
-6.9
10.5
-8.2
-4.2
-3.2
-7.9
-6.3
-2.7

4.2
-8.7
-1.5
10.0
-5.0
-1.6
-8.3

side product (1.99 ppm)

11.4
23.9
56.1
41.6
33.5
18.4
28.0
16.9
17.1
23.5
21.6
20.1
21.4
23.0
24.5
20.2
18.4
20.8
23.2
22.6
195
20.6
18.5
23.3
22.9
23.5
18.6
18.6
20.7
28.9
18.4
21.7
17.6
25.4
21.8
18.6



32400
33300
34200
35100
36000
36900
37800
38700
39600
40500
41400
42300
43200
44100
45000
45900
46800
47700
48600
49500
50400

92.8
102.2
95.2
93.2
97.0
94.7
99.7
97.4
95.0
92.6
95.1
93.4
96.8
92.1
96.1
93.0
93.0
94.0
85.6
95.1
98.4

3.0
-0.6
-0.6
-2.3
-1.5
-5.2
-6.5
-5.6
-1.6
-0.5
-2.2
-1.7
-4.6
-0.8
-4.8
-6.1
-5.9
-1.0

1.2
-5.1
2.1

S61

95.8
101.6
94.6
90.9
Clels
89.5
93.2
91.8
93.4
92.1
92.9
91.7
92.2
91.3
91.3
86.9
87.1
92.9
86.8
90.0
96.3

-7.9
-3.3
-5.6
-1.4
-5.4
-6.7
-0.1
-6.1
-4.4
-6.4
-8.0
-6.6
-5.6
-4.6
-3.1
-13.1
-0.8
-5.2
-9.6
-7.5
2.7

18.7
20.8
17.7
21.1
19.2
24.6
27.8
21.6
22.0
17.8
22.4
22.2
18.1
22.5
22.2
18.1
26.4
16.7
17.2
20.4
21.3



Table18 Processed data Chloro 70 °C

Time/s

180
1080
1980
2880
3780
4680
5580
6480
7380
8280
9180

10080
10980
11880
12780
13680
14580
15480
16380
17280
18180
19080

Processed dataconcentrationnormalization

product (8.92 ppm)/mM

15
5.9
8.7
8.7
9.8
9.5
10.5
11.5
10.7
111
12.4
12.1
11.4
12.3
12.7
12.8
12.8
13.3
13.4
13.2
13.2
13.2
0.0

* Correction: + 3 minutes, slope72

intermediate product (7.00

ppm)/mM

0.8
3.2
7.7
8.1
7.5
6.3
5.5
4.8
4.3
3.7
3.4
2.7
2.8
1.9
1.9
1.0
0.8
11
0.8
1.0
0.6
0.9
0.0

S62

70 °C

product + intermediate

product/mM

2.3

9.1
16.5
16.8
17.3
15.8
16.0
16.3
15.0
14.8
15.9
14.7
14.2
14.2
14.6
13.8
13.6
14.4
14.2
14.2
13.7
14.1

0.0

starting material (2.25 ppm)/mN

49.2
31.8
24.6
13.9
9.5
4.9
3.9
1.8
1.7
2.0
1.4
0.9
0.9
0.8
0.8
0.7
0.1
0.0
0.5
0.9
0.4
0.0
53.0

side product (1.99 ppm)/mM

2.5
4.2
8.4
6.5
5.4
3.4
4.7
3.2
3.2
4.1
3.8
3.6
3.8
4.0
4.2
3.7
3.4
3.7
4.1
4.0
3.6
3.7
0.0



KIN -80-Chloro

Derivative:X= Chloro Concentration: 53 m Base: 5 eqiv. Temperature: 80 °C
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Fig. 21 Processed graph Chloro 80 °C
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Tablel9 Raw data integral values Chloro 80 °C

Time/s

900
1800
2700
3600
4500
5400
6300
7200
8100
9000
9900

10800
11700
12600
13500
14400
15300

product (8.92 ppm)

11.6
46.9
57.2
73.0
78.8
86.0
88.8
96.3
94.6
88.1
94.1
95.7
90.1
94.7
92.3
92.8
96.7
96.0

intermediate product (7.00

ppm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

product + intermediate

S64

product

80 °C

11.6
46.9
57.2
73.0
78.8
86.0
88.8
96.3
94.6
88.1
94.1
95.7
90.1
94.7
92.3
92.8
96.7
96.0

starting material2.25 ppm)

132.7
84.8
43.9
23.0
18.9
10.2

-5.1

9.4
-3.5
-8.2

2.1
-7.4
-8.7
-3.3
-1.0
-2.0
-0.4
-3.9

side product (1.99 ppm)

15.1
27.0
13.5
16.9
21.2
19.6

0.9
33.0
11.3

6.1
32.7
17.9

9.0
19.6
15.7
21.8
24.0
11.3



Table20 Processed data Chloro 80 °C

Time/s

180
1080
1980
2880
3780
4680
5580
6480
7380

Processed dataconcentration normalization

product (8.92 ppm)

5.1
15.8
18.9
23.7
25.5
27.6
28.5

30.3
0.0

intermediate product (7.00

* Correction: + 3 minutes, slope + 5.1

ppm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0

S65

80 °C

product +intermediate

product

5.1
15.8
18.9
23.7
25.5
27.6
28.5

30.3
0.0

starting material (2.25 ppm

41.8
27.3
14.9
8.5
7.3
4.7
0.0

0.5
53.0

side product (1.99 ppm)

6.1
9.7
5.6
6.7
8.0
7.5
1.8

5.0
0.0



KIN -80-Chloro 2xC

Derivative:X= Chloro Concentration: 106 m Base: 5 eqiv. Temperature: 80 °C
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Fig. 22 Mestrenovd Chloro 80 °Ci 2x higher concentration of starting material

110 Te Chloro 80 °C - 2x conc.
100 m Intermediate+product
1e e Starting material
901 A Side product
80
® 70 4 .
% 60
B 54
E 50 ] [ ]
= 404
© 1 [ ]
30 4 i
4 | | |
| |
20 s n g ¥t 22,2t s 1
0. 1 °
07 n ° o .
0-m ® o
I N 1 N I v 1 ' ) v I N 1 v I N 1 ' ) v 1
0 1200 2400 3600 4800 6000 7200 8400 9600 1080012000

t/'s

Fig. 23 Processed graph Chloro 80 °Ci 2x higher concentration of starting material
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Table21 Raw data integral values Chloro 80°C 1 2x higher concentration of starting material

Time/s
0.00
900.00
1800.00
2700.00
3600.00
4500.00
5400.00
6300.00
7200.00
8100.00
9000.00
9900.00
10800.00
11700.00
12600.00
13500.00

product (8.92 ppm)

11.5
53.6
67.9
83.1
86.1
96.0
99.5
98.9
109.5
115.0
119.1
116.4
126.4
120.4
130.2
128.3

intermediate product (7.00

ppm)

4.9
11.9
14.4
12.9

9.3
12.2
10.1
10.2
13.0

7.1
-1.7

0.7
-1.6
-4.6

0.8

0.2

80 °G 2.0x c

S67

product + intermediate

product

16.4
65.5
82.3
96.1
95.4
108.2
109.6
109.1
122.5
122.1
117.4
117.2
124.8
115.8
130.9
128.5

starting material (2.25 ppm

513.1
363.4
273.9
186.1
98.6
101.1
65.4
29.2
28.7
20.8
7.3
2.0
-3.7
-13.1
25.8
2.7

side product (1.99 ppm)

26.9

64.3
100.5
106.8

88.0
109.1
106.8

99.1
102.3
111.6
118.6
121.7
113.2
112.9
136.3
128.5



Table22 Processed data Chloro 80 °Ci 2x higher concentration of starting material

80 °G 2.0x c
E s
o ey

= < o e £

£ = g S £

g = g = ~ =

g 8= S E o &

o = £ 9 T —

© £ E + 3 = B

— S o - O Q S

3] o e S a5 © S

= c o

S = 3 ot

o o) s 2 )

2 € E= e

£ 5 =

Time/s n

180.00 4.3 3.1 7.4 91.6 7.0
1080.00 11.6 4.4 16.0 65.6 13.5
1980.00 14.1 4.8 18.9 50.0 19.8
2880.00 16.8 45 21.3 34.7 20.9
3780.00 17.3 3.9 21.2 19.4 17.6
4680.00 19.0 4.4 23.4 19.9 21.3
5580.00 19.6 4.0 23.6 13.7 20.9
6480.00 19.5 4.1 23.5 7.4 19.5
7380.00 21.3 4.5 25.9 7.3 20.1
8280.00 22.3 3.5 25.8 5.9 21.7
9180.00 23.0 2.0 25.0 3.5 22.9
10080.00 22.6 2.4 25.0 2.6 23.5
10980.00 24.3 2.0 26.3 1.6 22.0
11880.00 23.2 1.5 24.7 0.0 21.9
0.00 0.0 0.0 0.0 106.0 0.0

* Correction: +3 minutes slope +13.1

S68



KIN -80-Chloro 3xC

Derivative:X= Chloro Concentration: 159 m Base: 5 eqiv. Temperature: 80 °C
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Fig. 24 Mestrenovd Chloro 80 °Ci 3x higher concentration of starting material
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Fig. 25 Processed graph Chloro 80 °Ci 3x higher concentration of starting material
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Table23 Raw data integral values Chloro 80 °Ci 3x higher concentration of starting material

Time/s
0.00
900.00
1800.00
2700.00
3600.00
4500.00
5400.00
6300.00
7200.00
8100.00
9000.00
9900.00
10800.00
11700.00
12600.00

product (8.92 ppm)

7.3
69.2
67.3
68.4
66.8
75.2
71.3
77.1
74.0
72.2
74.4
80.8
85.6
82.2
92.2

intermediate product (7.00

ppm)

8.7
52.9
58.5
58.5
64.5
48.9
42.6
32.4
20.6
24.2
19.6
18.7
16.6
13.6

7.3

80 °G-3.0x ¢

S70

product + intermediate

product

16.1
122.2
125.8
127.0
131.3
124.2
113.9
109.6

94.7

96.4

94.0

99.5
102.2

95.8

99.5

starting material (2.25 ppm

749.6
318.8
239.8
190.9
177.6
108.6
70.0
53.9
28.6
29.8
28.3
194
-1.3
10.1
15.8

side product (1.99 ppm)

17.4
17.6
254
19.9
38.9
29.7
28.3
27.9
22.8
32.3
36.7
32.5
20.5
30.2
34.9



Table24 Processed data Chloro 80 °Ci 3x higher concentration of starting material

Processed dataconcentration normalization

80 °G3.0x c

=

S E

S - =

E = = 2

= = 5 o

= S 3 s 0

& 8= EE o

o s E 23 =

o &e 5= =

= L2 = O 9

S s Ss =

° £ 3

O o s g

. 8

Time/s Z
180.00 1.7 2.0 3.8 151.5
1080.00 14.2 10.9 25.2 64.6
1980.00 13.8 12.1 25.9 48.6
2880.00 141 12.1 26.1 38.8
3780.00 13.7 13.3 27.0 36.1
4680.00 154 10.1 25.6 22.2
5580.00 14.6 8.9 23.5 14.4
6480.00 15.8 6.8 22.6 11.1
7380.00 15.2 4.4 19.6 6.0
8280.00 14.8 5.1 20.0 6.3
9180.00 15.3 4.2 19.5 6.0
10080.00 16.6 4.0 20.6 4.2
10980.00 17.5 3.6 21.1 0.0
0.00 0.0 0.0 0.0 159.0

* Correction: +3 minutes slope +1.3

S71

side product (1.99 ppm)/mM

3.8
3.8
5.4
4.3
8.1
6.2
6.0
5.9
4.9
6.8
7.7
6.8
4.4
0.0



Base:10 eqiv.Temperature: 80 °C

KIN -80-Chloro-50B
Concentration: 53 m

Derivative:X= Chloro
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Fig. 27 Processed graph Chloro 80 °Ci 50 eg. of base
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