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4a Cyclohexyl H H H
4b Cyclohexyl H H OCH;s
4c Phenyl H H H
4d Phenyl H H CHs
4e Phenyl H H OCHs;
4f Phenyl H H Br
49 Phenyl H H Cl
4h Phenyl H H F
4i Phenyl H NO: H
4j Phenyl H H NO:
4k Phenyl Cl ClI H




-IR spectrum of the compound 4a
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- HRMS spectrum of the compound4a
Data File: C:\LabSolutions\Data\Analz Lyuttas\AnW-1_1 lcd
Eimt Val Mn Max Elmt Val Mn Max Emt Val Min Max Emt  Val Min Max Use Adduct
H 1 20 35 0 2 2 4 Cl 1 0 1 | 3 0 0 H
C 4 25 30 F 1 0 1 Br 1 0 1
N 3 3 4 S 2 1 1 Ru 2 0 ]
Error Margin (ppm): 5 DEE Range: not fixed Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max |zotopes: 3 Isotope RI (32): 1.00 |zotope Res: 10000
MSn lzo RI (%2): 10,00 MSn Logic Mode: AND Max Results: 500
Event®: 1 M5(E+) Ret. Time: 4.840-> 4960 Scang:727-=745
2 500e7
2.000e7
462 P1595
1.500e74
100073 463.2223
5 000e6 464 2216
0
100.0 200.0 300.0 400.0 500.0 600.0 700.0 200.0 a00.0
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-IH NMR spectrum of the compound 4a
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-13C NMR spectrum of the compound 4a
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-IR spectrum of the compound 4b
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-HRMS spectrum of the compound 4b
Data File: C:\LabSolutions\DatatAnalz! Lyuttas\dw-2_2 lcd
Elmt Val Min Max FEmt | Val| Min Max FElmt Val | Min Max Elmt | Val | Min Max Use Adduct
H 1 200 35 [a] 2 2 4 Cl 1 0 1 I 3 0 0 H
C 4 25 30 F 1 0 1 Er 1 0 1
N 3 3 4 S 2 1 1 Ru 2 0 0
Error Margin (ppm): 5 DBE Range: not fixed Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (32): 1.00 Isotope Res: 10000
MSn Iso RI (2): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret Time - 4933 = 5107 Scan# - 741 -> 767
2.000e77
1.800e74
16007
1.400eH
120061 492 296
1.000e74
8.000e6
£.000e5 4932320
400054 454 2302
2 000e4
0
100.0 200.0 300.0 400.0 500.0 500.0 700.0 500.0 500.0




-IH NMR spectrum of the compound 4b
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-13C NMR spectrum of the compound 4b
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- IR spectrum of the compound 4c
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HRMS spectrum of the compound4c
Data File: C:\LabSolutions'Data'\Analz Lyutias\AwW-5_3 lcd
Elmt Val| Min Max Elmt Val| M Max Emi Val| Min Max Elmt | Val| Min Max Use Adduct
H 1 20 3B [4] 2 2 4 Cl 1 0 1 | 3 0 0 H
C 4 25 30 F 1 0 1 Br 1 0 1
N 3 3 4 ] 2 1 1 Ru 2 0 0
Error Margin (ppm): 5 DEE Range: not fixed Electron lons: both
HC Ratio: unlimited Lpply N Rule: yes U=z MSn Info: no
Max lsotopes: 3 Isotope RI (%) 1.00 Isotope Res: 10000
MSn Iso RI (%): 10,00 MSn Logic Mode: AND Max Results: 500

Eventf: 1 MS(E+) Ret. Time: 7.320->7.507 Scang : 1093 -> 1127

3.000s73
2 500e7
2.000e7
4551719
1.50074
1.000e74 457 1746
5 0006 ] 4581729
0 . \
100.0 200.0 300.0 40D.0 500.0 500.0 700.0 300.0 500.0




-IH NMR spectrum of the compound 4c
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-13C NMR spectrum of the compound 4c
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- IR spectrum of the compound 4d
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-HRMS spectrum of the compound 4d

Data File: C:\LabSolutions\DataAnalz Lyuttas\WW-5_4 led

Emt Val Min Max Emt Val Mn Max Emt Val | M

1750

1500

1250

1000

750

500
cm-1

H 1 20 35 0 2 2 4
C 4 26 30 F 1 0 1
N 3 3 4 S 2 1 1

Cl 1
Br 1
Ru 2

DBEE Range: not fined
Apply N Rule: yes
Isotope RI (32): 1.00
MSn Logic Mode: AND

Error Margin (ppm): 5
HC Ratio: unlimited
Max lzotopes: 3
MSn lzo RI (32): 10.00

Eventg: 1 MS(E+) Ret. Time - 7.520 > 7.733 Scan® : 1123 > 1161

[= N =Rl ]

Max _Emt Val Mn Max
1 [ 3 a 0
1
]

Electron lons:
Use M5n Info:

both
no

Isotope Res: 10000
Max Results: 500

2.400eM
2.200=74
2.000=7
1.800e7
1.600e74
1.400e7
1.200e7
1.000e74
8.000e6
6.000e6
4.000=54
200064

0

470.

885

471.1906

4721886

100.0

200.0

300.0

40b.0

5tl1h.u 500.0 700.0 300.0

900.0
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-IH NMR spectrum of the compound 4d
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-13C NMR spectrum of the compound 4d
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-IR spectrum of the compound 4e
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-HRMS spectrum of the compound 4e

Data File: C:\LabSolutions\Data\AnalzLyuttasidin-7_5 led

Elmt Val Mmn Max Emt Val Mmn Max Elmt Val. Mmn Max Eimt Val Mn Max Use Adduct
H 1 20 3B 0 2 2 4 Cl 1 0 1 | 3 0 0 H
C 4 26 30 F 1 0 1 Er 1 0 1
N 3 3 4 5 2 1 1 Ru 2 0 0
Error Margin (ppm): 5 DEE Range: not fixed Electron lons: bath
HC Ratio: unlimited Apphy N Rule: ves Use M5n Info: no
Max |sotopes: 3 Isotope RI (%2): 1.00 lzotope Res: 10000
MSn Izo RI (). 10.00 MSn Logic Mode: AND Max Results: 500

Eventf: 1 MS{E+) Ret Time: 7.067 -= 7.387 Scanf : 1061 - 1103

2.400e74
220074
2 00074
1.800e74
160074
1.400e74 436.]1834
120074
1.000e74
8.000e64 487 1868
£.000e64
4 00061 4821845
200064
0

100.0 200.0 300.0 400.0 5000 500.0 700.0 200.0 500.0
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-IH NMR spectrum of the compound 4e
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13C NMR spectrum of the compound 4e
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-IR spectrum of the compound 4f
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-HRMS spectrum of the compound 4f

Data File: C:\LabSolutions\Data\Analz Lyuttas\a\w-8_9.lcd

Elmt Val Mmn Max _FEimt Val Mn Max Emt Val| M

1000 750 500
cm-1

in
H 1 20 35 8] 2 2 4 Cl 1 1
C 4 26 30 F 1 0 1 Er 1 a
M 3 3 4 5 2 1 1 Ru 2 a

Error Margin (ppm): 5 DEE Range: not fixed Electron lons: bath
HC Ratio: unlimited Apphy N Rule: yes Use MSn Info: no
Max |zotopes: 3 Isotope RI (%2): 1.00 lzotope Res: 10000
MSn Iso RI (%) 10.00 MSn Logic Mode: AND Max Results: 500

Eventf: 1 MS(E+) Het Time: 7.987-»8.187 Scan#: 1193 -» 1223

Max _Elmt Val Mn Max Use Adduct
1 I 3 0 ]

1

0

H

8.000e6]
7.000e6]
6.000e6
500066 sach79s
400067 5340825
3.000e6
» o00et. 535 0845 | 537.0818
538.0802

1.000e63

ERRY: 200.0 300.0 Who . 50h0 Bobo 700.0 300.0 900.0
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-'H NMR spectrum of the compound 4f

saibojouyoa) Juapiby

D®S T€ UTW ( SWT3 Te3I0L

B9LZE ®ZTS 1&
ONISSIDOdd ¥IVA
ZHW €696SLT 00¥% ‘TH JA¥ISHO
suotitiedex g

ZH 0°209%9 Y3IPTM

o®s 655°z swrl -boy

s@ab0p 0°Gy ©STNd

089S 00T Aerep ‘Xeray

Tauwua :zo3zexado
¥ T°50€ / D 0°zg -dwel

9T0Z €T IBW :UO PIa3D’TTOD e3IBQ
osurp :3USATOS
(tndzs) NOLO¥4 :@ousnbag asTnd

T0 NOLOMd :®TTdPTA
TO €TE09TOZ »-DY
:Kzo0309x1p ardues
©e3ep/sAsIuua /T IUUA /BW0Y /
1 £103093TP SATYDIY
00¥LanoIsuw- g pAanoxsm
1UO PPIDBTTOD eBIRQA
v-Ov
rouweN oTdues

b-ov

18



-13C NMR spectrum of the compound 4f
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-IR spectrum of the compound 4g
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-HRMS spectrum of the compound 4g

Data File: C:\LabSolutions'Data\Analez Lyuttas\AWwW-9_10.lcd

H 1 20 35 0 2 2 4 Cl

Elmt Val Mn Max Emt Val Mmn Max HEmt Val Mn Max _ Emt | Val M Max Use Adduct
1 o 1 [ 3 a 0
1 a1
2 g o0

C 4 26 30 F 1 0 1 Br
N 3 3 4 5 2 1 1 Ru
Error Margin (ppm): 5 DBE Range: not fixed
HC Ratio: unlimited Lpphy N Rule: yes
Max |zotopes: 3 Isotope RI (%2): 1.00
MSn Ise RI (32). 10.00 MSn Logic Mode: AND

Event®: 1 MS(E+) Ret Time:7.960->8.093 Scan®:1185-> 1215

Electron lons: both

Uze MSn Info: no
Isotope Res: 10000
Max Results: 500

1.8007
1.600=7
1.4007
1.2007
 000e 4901328
8.000=6 492 1302
£.000=6] 491.1346
4.000e5 4931339
2.000e5
LT 200.0 300.0 400.0 suh.lu 500.0 700.0 300.0 500.0
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-IH NMR spectrum of the compound 4g
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-13C NMR spectrum of the compound 4g
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-IR spectrum of the compound 4h
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-HRMS spectrum of the compound 4h

Data File: C:\LabSclutions'Datalfnalz Lyuttas\&w-10_13 led

Elmt Val Mn Max _FEmt Val Mmn Max Emt Val Mmn Max _Eimt | Val. Mn Max Use Adduct
H 1 20 35 [} 2 2 4 Cl o 2 [ 3 g 0

o 1

o 0

1
C 4 26 30 F 1 0 1 Br 1
N 3 3 4 5 2 1 1 Ru 2
Error Margin (ppm): 5 DEE Range: not fixed Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max |zotopes: 3 Isotope RI (%): 1.00 Izotope Res: 10000
MSn Iso RI (%) 10.00 MSn Logic Mode: AND Max Results: 500

Eventf: 1 MS(E+) Het Time - 7.480-> 7.720 Scan®: 1123 -» 1153

2.000e7
1.800e74
1.600e74
1.400eH
1.200e7 47411629
1.000e74
8.000=54
£.000e6] 4751654
4.000e5 4761637
2.000e6

: 100.0 200.0 300.0 400.0 snlh.u 500.0 700.0 300.0 50b.0
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- 'H NMR spectrum of the compound 4h
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-13C NMR spectrum of the compound 4h
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-IR spectrum of the compound 4i
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-HRMS spectrum of the compound 4i
Data File: C:\LabSolutions\Data\Analz! Lyuttasian-11_10 led
Eimt Val Mn Max HEHmt Val| Min Max Hmt Val| Min Max Elmt Val Min Max Use Adduct
H 1 20 35 0 2 2 4 Cl 1 0 1 | 3 0 0 H
C 4 26 30 F 1 0 1 Er 1 a 1
N 3 3 4 5 2 1 1 Ru 2 0 0
Error Maragin (ppm): 5 DEE Range: not fined Electron lons: bath
HC Ratio: unlimited Lpply N Rule: yes Use M5n Info: no
Max Izotopes: 3 Isotope RI (%): 1.00 Izotope Res: 10000
MSn Iso RI (3£): 10.00 MSn Logic Mode: AND Max Results: 500
Event# 1 MS(E+) Ret Time - 7640->7.773 Scan# - 1147 -» 1167
2. 200e7
2.000e74
1.800e7
1.600e71
1.4007 5011567
1.200e74
1.000e74
£.000e61 5021534
E.000e6
40006 503.1593
z_moeg- | 5231390
100.0 200.0 300.0 400.0 500.0 500.0 700.0 00.0 anb.0

26




-'H NMR spectrum of the compound 4i
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-13C NMR spectrum of the compound 4i
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-IR spectrum of the compound 4j
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-HRMS spectrum of the compound 4;j
Data File: C\LabSolutions'Data\Analez Lyuttas\dw-12_11 led
Elmt WVal Mmn Max Eimt Val Mn Max Eimt Val Mmn Max Eimt Val Min Max Use Adduct
H 1 20 35 o] 2 2 4 Cl 1 i 1 | 3 [i} 0 H
C 4 26 30 F 1 0 1 Br 1 0 1
M 3 3 4 5 2 1 1 Ru 2 a 0
Error Margin (ppm): 5 DEE Range: not fixed Electron lons: bath
HC Ratio: wnlimited Apphy N Rule: yes Use M5n Info: no
Max |sotopes: 3 Isotope RI (%2): 1.00 Izotope Res: 10000
M5n Iso RI (%): 10,00 MSn Logic Mode: AND Max Results: 500
Eveni#: 1 MS(E+) Ret. Time: 7.707 ->7.920 Scang: 1157 -> 1183
1.600e74
1.400e74
1.200e7
1.000e7 5011572
800054
6.00026 502.1596
4.000s53 503.1594
2.000e6
0 L
100.0 200.0 300.0 400.0 500.0 600.0 700.0 200.0 900.0
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-13C NMR spectrum of the compound 4;j
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- IR spectrum of the compound 4k
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-HRMS spectrum of the compound 4k

Data File: C:\LabSolutions'Data'Analz! LyuttasiAln-13_12 led

Elmt Val Mmn Max _Emt Val Mmn Max _Emt Val | Ma

1000 750 500

in
H 1 20 35 e} 2 2 4 Cl 1 1
C 4 26 30 F 1 0 1 Br 1 0
N 3 3 4 5 2 1 1 Ru 2 a

Error Margin (ppm): 5 DEE Range: not fixed Electron lons:
HC Ratie: unlimited Apply N Rule: yes U=z MSn Infa:

Mz Izotopes: 3 Isotope RI (%) 1.00 |zotope Res:
MSn l=o RI (32). 10.00 M5Sn Logic Mode: AND Max Results:

Eventt- 1 MS(E+) Ret. Time:- 8840 Scanf: 1327

bath

no
10000
500

2 500e5]
3.000e5
25006
524 938
200063
526.0921
1.500e6
5250991
1.000e5] 527.0925 | oo nass
5.000e5
0 I | 1 L
100.0 200.0 300.0 400.0 500.0 600.0 700.0 300.0 o0b.0
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-IH NMR spectrum of the compound 4k
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-13C NMR spectrum of the compound4k
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