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Experimental Section

General remarks:

Melting points were measured on an Electrothermal 9100 apparatus. Mass spectra were recorded
with an Agilent 5975C VL MSD with Triple-Axis Detector operating at an ionization potential of
70 eV. 'H and 3C NMR spectra were measured (DMSO) with a Bruker DRX-300 AVANCE
spectrometer at 300 and 75 MHz, respectively. IR spectra were recorded on a Bruker Tensor 27, 0
in cm™'. All NMR spectra at room temperature were determined in DMSO-ds. Chemical shifts are
reported in parts per million (o) downfield from an internal tetramethylsilane reference. Coupling
constants (J values) are reported in Hertz (Hz), and spin multiplicities are indicated by the
following symbols: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet). All chemicals were

purchased from Merck or Aldrich and were used without further purification.



Figure 1. Structure of all products 5

The structures of all products 5a-j were deduced from their '"H NMR, and '3C NMR, IR and Mass

spectra (see the Supporting Information)
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dlz2 0.00002000 sec
CHANNEL f1 =
13C
14.00 usec
-6.00 dB
75.4099117 MHz

======== CHANNEL f2 ==
CPDPRG2 waltzle

NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MH=z

F2 — Processing parameters
32768
75.4023710
EM
0
1.00 Hz
0
PC 1.40

MHz

T T T
60

13C NMR of 5g
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Abund

1

m/z-—-=

ance
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Scan 378 (2.340 min): 30000046.D
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&2 b= DO T DR OONLDD TN~ OD DO ONG O OWNS — —
~ =1 CO NN - N TN NOLNNDE TR O - ONOWUSTEONROO T " =
< o TITNNNCSORRARRIN N RNOONONIIROOONNC ORI IO ChrrenkData Parameters
- -— Co R el o o Ll o o S o e e il S e T o e e B e T B B B B AME H.Hoseyni
EXPNO 255
X\&N %ﬂ%’ I'\\\\V///// EXPNO 1
F2 - Acquisition Parameters
Date_ 20170613
Time
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
I'D 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 256
DW 83.400 usec
H COOC DE 6.00 usec
TE 3000 K
3 DMSO D1 6.00000000 sec
/ CHANNEL {1 =———
NUCI1 1H
Pl 9.00 usec
PL1 3.00 dB
SFOI1 299.8729987 MHz
F2 - Processing parameters
sl 3276
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
EtOH EtOH PC 1.00
I ) et I T T I T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
=] 1= N || == |3 D 0 ©
oy = | * | W= | 03| e N - !
o - ol—=ioi—|mcd 'FI o~ (=]

'"H NMR of 5h
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BRU

13C NMR of 5h

KER

TN WOWWHL = O D DLW~
WLWLWLWwLWw==<t MMM OMNNNNN~— OO D N o oo OO aO ;M
T T T T T T T T T T T T T TIT T T T T v v O 0wt DD .
1L - L B h Lgrrcnt Data Parﬂmctcrg
- ~ NAME H.Hoseyni
EXPNO 260
PROCNO i
F2 - Acquisition Parameters
Date 20170617
Time 14.28
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 500
DS (o]
SWH 17985.611
FIDRES 0.274439
AQ 1. 5
RG
DW
DE
TE
D1 4.00000000 sec
dll 0.03000000 sec
dlz 0.00002000 sec
NUC1
Pl
PL1
SFO1
CPDFPRG2
NUC2
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 2992.8711995 MH=z
F2 - Processing parameters
il Ll ¢ Iy ! ! i ST 32768
i I | | I SF 75.4023710 MHz
WDW EM
it i 1l ‘ i W i i SsB 0
LB 1.80 H=z
GB Q
T T T T T I T ¥ T TEPC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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Abund
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Scan 224 (2.054 min): 30000345.D
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BRUKER

2 T OO YT DO WD OO WO WN NS T M N WD O NI~ =
«© NH DO MO~ O @ ol oLWw S MW ®© e T ©
o N Q@SS ©oo®nmns <t TN F N =3 Current Data Parameters
- €0 0O P~ M~~~ =~~~ ~M~r~M~~~~~ B I B e B I . NAME !1[1()-.u)m
EXPNO 262
\X\W '\\\ // ‘ / l PROCNO 1
F2 - Acquisition Parameters
Date_ 20170621
Time 9.05
INSTRUM spect
PROBHD 5 mm HliU BB-1H
E’LJ] PROG
TI 16384
SU[ VENT DMSO
6
I)‘; 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 256
DW 8§3.400 usec
DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
— = CHANNEL ] m———
NUCI 1H
Pl 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
DMSO F2 - Processing parameters
| 32768
SF 299.8700035 MHz
DMSO WDW EM
S5B 0
L3 0.30 Hz
GB 0
PE 1.00
T T T T T I T T T T T T T T
13 A2 11 10 9 8 7 4 6 5 o 3 2 1 ppm
A
= O~ [—[<r|wjm|co
=1 = o |w|e= = |a
= SRR |22 2=
-— —lol—lmlielele—

'"H NMR of 5i



158.85
158.67
158.31
156.12
155.74
153.16
152.69
148.24
135.74
134.31
132.07
=——130.74
=_— 126.66
125.57
124.65
123.43

)

i

BRUKER

117.54

© WP~ M W
N ooy~ W DM~ D~ O oo
- O O O~ O OO M O O D
T = BT 5 =EUOSOSE S 6 ER ee Current Data Parameters
A = B H.Hoseyni
"NO 265
PROCNO 1
F2 - Acguisition Parameters

INSTRUM
PROBHD 5 mm BBEO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSOQ
NS 330
DS 0
SWH 17285.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
DW 27.800 usec
DE ©.00 usec
TE 300.0 K
D1 4.00000000 sec
dll 0.03000000 sec
dlz 0.00002000 sec
======== CHANNEL fl ==
NUC1 13C
Pl 14.00 usec
PL1 -6.00 dBE
SFO1l 75.4099117 MH=z
CHANNEL f£2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
| ST 32768
4 - SF 75.4023710 MHz
| WDW EM
| 1 SSB 8]
I LB 1.00 H=z
GEBE 0
\ T T T T T PC 1.-40
100 80 60 40 20 pPpm

13C NMR of 5i
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Abundance
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Scan 396 (4.296 min): DIRECT PROB_014547 .D\data.ms
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BRUKER
tsr'.\ N~ ONODOTNODONULOW"FNMEMOWOUWLOT--ROWLOMWOO M~
~ MO LUMON OO rrOVEM T TN OO RONR®MOO O @
o~ OB ey B b T B s B L M MR R 0000 O AN G e 00 BN D S I N Current Data Parameters
- L R R B e S e e e e e R e S e e TR e B R e S B NAME H.Hoseyni
EXPNO 309
PROCNO 1
F2 - Acquisition Parameters
Date_ 0161025
Time 9.22
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG
D 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 5
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
=== CHANNEL fl1 =
1H
9.00 usec
PL1 3.00 dB
DMSO SFO1  299.8729987 MHz
F2 - Processing parameters
DMSO S 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
PN N—
T T I I T T T T I T T I T T
15 14 13 12 1 10 9 8 7 6 5 4 3 2 ppm
o (o= (t]=]|
= oI I2S
2 b o By ] b Bt
- “le=loilale=le

'TH NMR of 5j



39
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Current Data Parameters

S R S

F2 - Acguisition Parameters
Date_ 20161028
Time 11.30
INSTRUM spect
PROBHD 5 mm BBO BB-1H
BULPROG Zgpg

TD 655386
S0LVENT DMSO

NS 2000

D3 (0]

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768

oW 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 4,00000000 sec
dill 0.03000000 sec
dlz 0.00002000 sec

== CHANNEL f£1 =

13c
14.00 usec
-6.00 dB
75.4098117 MHz
=== CHANNEL f2 =
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
EL12 23.00 dB
BL13 23.00 dB
SFO2 299.87119895 MHz
| | F2 - Processing parameters
| i L LI it IR Ml y il | sT 32768
1 LRt A, B L ! i | F A TR Iff | e 1 SF 75.4023710 MH=z
| | | ; | WDW EM
i b iblalad it A R R e Ly o il g il 55B 0
i i ) | [ I TR AT ik L ik LB 1.00 Hz
GB 0
T T T T T T T T T T TEC 1.20
200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 5j
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