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1. Crystal structure of compound 1a (CCDC No: 1050602 )

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection

ch16265

Cao Hia Ny
282.33

200(2) K

0.71073 A

Orthorhombic

P212121

a=4.5670(10) A a= 90°.
b=11.716(3) A B=90°.
¢ =26.496(7) A ¥ =90°.
1417.7(6) A3

4

1.323 Mg/m3

0.078 mm-!

592

0.66 x 0.08 x 0.03 mm?3

1.54 to 25.03°.



Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.03°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

-2<=h<=5, -13<=k<=13, -31<=I<=31

8126

2515 [R(int) = 0.0965]

99.9 %

multi-scan

0.9977 and 0.9501
Full-matrix least-squares on F2
2515/0/199

1.029

R1=0.0701, wR2 = 0.1596
R1=0.1344, wR2 = 0.2262
-1(9)

0.345 and -0.461 e.A3



1. Crystal structure of compound 5f (CCDC N0:1052475)
o Bril ~

Identification code al6933
Empirical formula C20 H13 Br N2
Formula weight 361.23
Temperature 200(2) K
Wavelength 0.71073 A
Crystal system Monoclinic
Space group Pn

Unit cell dimensions a=6.4502(5) A a=90°.



Volume

z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.18°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

b = 10.8097(8) A B= 95.457(4)°.

¢ =22.0781(17) A ¥ =90°.
1532.4(2) A3

4

1.566 Mg/m3

2.683 mm-!

728

0.23 x 0.08 x 0.03 mm?3

1.85t0 25.18°.

-7<=h<=6, -12<=k<=12, -23<=I<=26
6473

3831 [R(int) = 0.0456]

99.0 %

multi-scan

0.9239 and 0.5774

Full-matrix least-squares on F2
3831/2/391

1.024

R1=0.0747, wR2 =0.1724
R1=0.0901, wR2 = 0.1856

0.19(3)

5.225 and -0.714 e. A3



1. 6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4a) :*"H NMR (400 MHz,
CDCls)
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6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4a) : **C NMR (100 MHz,CDCls)
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6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4a) : HRMS

Elemental Composition Report Page 1

Single Mass Analysis
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2. 10-fluoro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4b) :*H NMR (400
MHz, CDCls)
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10-fluoro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4b) : 3C NMR

MHz,CDCls)
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10-fluoro-6,7-dihydrodibenzol[b,j][1,7]phenanthroline (4b) : HRMS

Elemental Composition Report

Page 1
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3. 10-chloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4c) :*H NMR (400

MHz, CDCls)
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10-chloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4c) : HRMS

Elemental Composition Report

Multiple Mass Analysis: 2 mass(es) processed
s n=-1.8 1000.0
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4. 10-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4d) :*"H NMR

(400 MHz, CDCls)
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10-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4d) : 3C NMR
MHz,CDCly)
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10-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4d) : HRMS

Elemental Composition Report Page 1
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5.10-methyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4e) :*H NMR (400

MHz, CDCls)
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10-methyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4e) : HRMS

Elemental Composition Report

Page 1

6. 11-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4f) :*H NMR (400

MHz, CDCls)
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11-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4f)
MHz,CDCls)
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7. 10,11-dimethoxy-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4g) : '*H
NMR (400 MHz, CDClz)

g

EIE- Prmess; N DArEMElEs
SF 400.1300099 MHZ
wow Em

SS8 0

LB 0OHz

GBE O

PC 1.00

10,11-dimethoxy-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4g) : *C NMR

(100 MHz,CDCls)
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10,11-dimethoxy-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4g) : HRMS

Elemental Composition Report Page 1

mits (88 results (up 1o 1000) for each mass)

8. 10,11-bis(benzyloxy)-6,7-dihydrodibenzo[b,j][1,7]phenanthroline(4h) : *H
NMR (400 MHz, CDCls)
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10,11-bis(benzyloxy)-6,7-dihydrodibenzo[b,j][1,7]phenanthroline(4h)

NMR (100 MHz,CDCls)
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9. 6,7-dihydro-[1,3]dioxolo[4",5":4,5]benzo[1,2-b]benzo[j][1,7]phenanthroline (4i) : 'H

NMR (400 MHz, CDCl5)
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6,7-dihydro-[1,3]dioxolo[4',5':4,5]benzo[1,2-b]benzo[j][1,7]phenanthroline (4i) : 13C

NMR (100 MHz,CDCls)

Pipercnal R 707

77.23
T6.91

77.54

—32.56
—28.02

T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 7O

Curent Data Parameters
NAME BHA
EXPHNO i
PROCNO 1

F2 - Acquisition Parametars
Date 20140708
e 1308

PCPD2 90.00 usec
PLW2 15.00000000 W
PLW12 034252000 W
PLW13 0740 W

3l B

&F 1006127484 MHz
wow EM

S58 O

LB 200H

GB

PC 1.00

18



6,7-dihydro-[1,3]dioxolo[4',5":4,5]benzo[1,2-b]benzo[j][1,7]phenanthroline (4i) :
HRMS

Elemental Composition Report Page 1

Single Mass Analysis
Te DBE: m

10. 9,12-dimethoxy-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4j) :*H
NMR (400 MHz, CDCls)
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Cument Data Parameters.
NAME BHA
EXPNO' 129
PROCNO 1

F2 - Acquisition Parameters
Date = 20141213

Time:

INSTRIUM

FROBHD 5 mm FASEO BS/
PULPROG

1D 327

SOLVENT coci

NS 2

oS o

SWH T211.530 Hz
FIDRES _ 0220075

A 23713147 sec
RG 21w

oW £3.333 usac
DE 10.52 usec

TE 25TAK

o 2.00000000 sec
TDO 1

_____ CHANNEL Tf mmmmem=.
SFOT  400.1328003 MHZ
NUGT 1H

Bl 12 B0 usec

s
SF 4001300009 MHz
wow EM
sSB
[T
G8 0
C 100
_Juul___L L Ll .
r T T T T T T T T T
B 5 3 2 1 j=j=-u8
2|2
ciled

19



9,12-dimethoxy-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4j) : *C

(100 MHz,CDCly)

2,5 Dimethoxy R
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11. 2-fluoro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4k) :*H NMR (400
MHz, CDCls)
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PIWT2  D34352000W
PLWI3 027744001 W
F2- Processi
sl &
S 008127480 MHz
Wow EM
558
E 200H
=
PFC 100

T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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2-fluoro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4k) : HRMS

Elemental Composition Report Page 1

Single Mass Analysis
= PM

12. 2-chloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (41) :*H NMR (400
MHz, CDCls)

[
S THL5MWHE
Fil D.230075 ¢
23 22715147 sec
RS o]
ow €3
DE 1052 usee
TE 28BAK
D1 000000 sec:
Too [
N AN === CHANMEL f ===memem
SFD1 4001324008 Mz
| NUCH 1H
cl g1 12 E0usee
XN = PLWI 1500000000 W
S Frocessg prametes
BF 4001300008 MHz
= viow
N S 1
L5 oHz
G o
R 100
‘ L
r T T T T T T T T T T T
11 10 E] 7 5 5 4 z 1 pom
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2-chloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4l) : 3C NMR
MHz,CDCl3)

5-Chloro L
2830393 E0LSRRERASRE gog e
e e et ] G
CEIIDCINONOIYYY kiR Ha
i | |

Cl

PLWI12 0.34252000 W
PLWI13 027744001 W

SF 10061274828 MHz
[=7]

S58 0

LB 200H

GB

PC 1.00

T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 &80 70 60 S50 40 30 20 10 0 ppm

2-chloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (41) : HRMS

Elemental Composition Report Page 1

Multiple Mass Analysis: 2 mass(es) processed
= PPM /| DBE : 1000.0

its (up to 1000) for each mass)

(100
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13. 2-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4m) :*H NMR

(400 MHz, CDCly)

Br

o

2-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4m)

MHz,CDCls)

5-Bromo L 727
8835 22
kRER S48
NT
Br =
A
N/
| T
e bt munJ“,:*m e
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 {20 110 100 S0 80 70 60 50 40 30 20 10 ppm

Cument Data Pammsters
HA

B
EXPNO )
FROCNO 1
F2 - ACQUESIIDN Parameters
20140524

Time 1353
INSTRUM
PROBHD 5 mm PASBO B8/
FULFROG 2030
1D 32768
SCLVENT ~ _ CDCR
] 2
SWH 7211530 Hz
FDRES _ O S
AR 22713147 sec
RG 113.31
oW £3.333 usac

= 10.52 1sec
TE 2904 K
D1 2.00000000
Too 1
_____ CHANNEL 1 mmmmmmem

400.1324003 MHz

1250 uses
15.00000000 W

. BC NMR (100

Cument Data Parameters
NAME EHA
EXPND &0
PROCHG 1

F2 - Acquisition Parameters
Date_ 20140824
Time 1704
INSTRUM

PROBHD _ 5 mm PABED B8/
PULFROG

his) 2078
SOLVENT ~ CDCR
HE 1000

iy i

SWH 24038481 Hr
FIDRES 0733500 Hz
AQ 08315744 sec
RG 18808

oW 20,800 usec
DE 650 usec
TE ZAIK

DI 200000000sec
DIt T03000000sec
DO 1

200H
1.00

100.6127478 MHz
EM
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2-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4m) : HRMS

Elemental Composition Report Page 1

Multiple Mass Analysis: 2 mass{es) processed
i 10.0 PP [ 15 )

DBE: min = -1.5, max =

all results (up to 1000) for each mass)

KEZT

364 0372
401 5432 41

N

Br x |/
/‘
N

14. 2-methyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4n) :*"H NMR
(400 MHz, CDCls)

Curent Diata Parameters

NAME BHA
EXPNO 126
PROCNO 1
F2.- Acquisition Parsmaters
Bt i
T 16.50
INSTRUM
PROBHD S mm PABBO B&/
FULFROG 2030
i} 32768
SOLVENT Coci3
NS 2
D3 0
SN 7211530 Hz
FID . 9 HZ
A 22713147 80
RG 778
oW 63.333 usec
DE 10.52 usec
1E 275K

N A ol sec

I Too 1
HaCol o N~ e N p—
3 N Z SFO1 4001324008 MHz
NUK 1H
Ei 12 E0usec
Blwi 1550000000 W
—
N 2~ Proosss;

SF  400.1300005 MHZ
wow EM
SSB 0
[T
G8 o
FC 100

- a | J —_

2 1 ppm




2-methyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4n) : ¥C NMR (100
MHz,CDCls)

5-Methyl L
Mo DM ND o = @M 4D
R¥8ERTcHEITIYRLEEHR . -3 @ ST
NP R B P e R B 3835 IR R Dot Pacgre
BOFEEICDSARENRENE frre 8% & . 3%
Sadsssypprinan iR oo
— =2 l F2 - Acquisition Parameters
Date 20141211
Tire 1842
EROSHD_ 5 PABE0 B8/
™ 2778
SOLVENT ~ CDCi3
NS 720
D3
SRH_ 4038481 He
BDRES 0733
N AQ 06815744 sec
| Bk
usec
H DE 550
3C AN = TE TSR
DI 200000000 sec
D1 003000000 se¢
_ o0 1
N T P
SFO1 100621 ME
HuCt 13
Pi 1000
PLWI  46.00000000 W
e CHANNEL 2
oo A0l
CPOPRGRZ  yalz16
S i
PLWZ 1500000000 W
PLWI2 0.34252000W
PLWI3  0.Z7744001W
E2-Frocess)
ZF 005127482 MHz
i =1
2000
=)
e 100

T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 O oppm

2-methyl-6,7-dihydrodibenzol[b,j][1,7]phenanthroline (4n) : HRMS

YAD-RAJ

208, 1408

230 240 250 260 2T 280 280 300 3n 20 330 340 350 360 3
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15. 4-chloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (40) :*H NMR
(400 MHz, CDCls)

Cunent Dala Parameters
HANE BHA
EXENO )

PR FROCNC
| F2 - Acquisiicn Parameters
Nf % Cate_ ' 20141103
Time. 1250
INSTRUM
FROBHD 5 mm PASBO B8/
PULFROG 2530

hir) 32768
SCLVENT cocl
NS £

5 [}

s 21538 He

FDRES _ 0. ]

22713147 sec
6358

RE
oW £3.333 usac

Cl

e
]
s

5

3

4-chloro-6,7-dihydrodibenzol[b,j][1,7]phenanthroline (40) : C NMR (100
MHz,CDCls)

3-Chioro L 739
SBRIHIBBREESHRERG wos g=
OrhYTANCOQA0 OGN 0o o N> S
LY ONOfNNNNNNEN Rk 88
T | VS
S % ]
N™
AN Z
—
N
Cl

_

i

T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
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4-chloro-6,7-dihydrodibenzol[b,j][1,7]phenanthroline (40) : HRMS

Elemental Composition Report Page 1

lysis: 2 mass(es) processed
A | DBE: min=-15 max= 1000.0

FLL T T S 245,10

N \'
|
N ¥
=
N
cl I

16. 4-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4p) :*H NMR
(400 MHz, CDCls)

3-Bromo L

Current Data Parameters
NAME BHA
EXPND 03
FROCNO 1

F2 - Acquisition Parameters
Date_ = 20141125
Time’ 1008

INSTRUM et
PROBHD_5 mm PABEO0 BS/
FULFROG 2930

m 32768
SOLVENT coci

NS 32

05

SWH T211.539HZ
FID: 0. 9
AQ 2o7i9tTsec
177.16
ow 63,333 ugac
1052 1sec
TE 263K
g 2cdteicoses
N
=mmemem CHANNEL [f mwemmmem
| SFO1 4001324003 MHz
NuCt H
= B 1260 e
X PLwi 1500000001 W
F2- Frocessing parameters
> st iy
SF 4001300093 MHz
N WoW EM
8B 0
B 0Hz
Br GB D
PC 1.00
Ul
T T T T T T T T T T T T
1 10 7 3 5 1 2 1 pom
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4-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4p) : *C NMR (100
MHz,CDCls)

3-Bromo L

b4 P 2& Current Data Parameters
I~ od @ MNAME BHA
kR 88 EXEND 104
| | FROCHO i
F2- Acquisition P:
Date_ 20141125
Time 1012
INSTRUM
PROSHD_ 5 mm PABS0 BE/
PULFROG
1 3278,
SOLVENT CDCI3
S 4
[
SWH 24038481 He
FIDRES 0733508 Hz
a0 06515744 s=c
RG 18202
oW 20 500 usec
DE 650 usec
TE 2EIK
] 200000000 s=c
D11 0.03000000 sec
0O 1

Sl 8

SF 100 8127400 MHz
WDW EM

558

L8 200Hz

GB

PC 100

T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 S0 &0 70 60 S0 40 30 20 10 O ppm

4-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4p) : HRMS

Page 1

Elemental Composition Report

Multiple Mass Analysis: 2 mass{es) processed
Tolerance DBE: min = -1.5, max = 10
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17. 4-methyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4q) :*H NMR
(400 MHz, CDCla)

Carent Data Parameters
NAME BHA

EXENO i
PROCNG 1
F2 .- Acquistion Parameters
Date —  20i4iz0a
Time 1255
INSTRUM
PROBHD S Mm PASEO B8
PULPROG 2030
D 32768
SOLVENT Coci3
NS 2
DS [
S T2M1530H
FID? 0230073 1z
AQ 22719147 sec
RE 142
oW 62333 usec
o= 10,52 usee
TE 272K
Di 0 sec
ToO 1
_____ CHANNEL 11 mwemmman
N SFO1  400.1324005 M
NuC1 H
| B 128D usee
_— PLWI 1500000000 W
A F2- Processing parameters
51 1
P SF 4001300007 MHZ
N o EM
LE O
CH =
3
T T T T T T T T T T T
11 10 ] 8 7 € 5 4 2 1

4-methyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4q) : *C NMR (100
MHz,CDCls)

3-Methyl L 755
PSSR RNRORRE
R85 2928 TRAL2RBES o= e
NS E30283358RNSS R g% © AR D= Pagrgters
R T Kke 4y 9 e,
S = | | | PROCNO
! F2 - Acquisition P
Daneinq 20141210
Time 134
INS'
EWHD S mm PAEBO BB/
2] QZTEZF
SOLVENT CDCI3
NS 710
DS a
i) 24038451 He
FIDRES 0723
AQ 0BB15744 sec
RG 182.08
B tdwe
L
TE 2012K
N = o1 2,00000000 s=c
| %{‘I] U.U3D’?’DDDOsec
/
X
N/ 46.00000000 W
CHANNEL {2 ========
me:‘swema
CH3 G2 walzis
90.00 usec
15.00000000 W
034252000 W
027744001 W
F2 - Processi
=l 8
SF 1005127502 MHz
WowW EM
ss8 0
L8 200Hz
GB 0
PC 1.00

1 |

T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 SO 40 30 20 10 O ppm
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4-methyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4q) : HRMS

18. 2,3-dimethoxy-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4r) :*H
NMR (400 MHz, CDCls)

dimethoxy L

NAME BHA
EXFNO 64
FROCNO 1
F2- Paramef

T 20141015
Time 1.37
INSTRUM
PROBHD. S mm BASEO Bel
FULFROG 2030
10 u7Es
SCLVENT cocil
NS 2
DS []
SWH T211.538 Hz
FIDRES _ 0.230078
AD 2713147 sec
RG £3.08
oW £3.333 usec
DE 10.52 usee
TE 2882 K
o] 2.00000000 sec
TCO 1
————— CHANNEL ff ==mmmmm:
SFO1  4D00.1324003 MHZ
NUC1 1H
Bl 12,50 usec
PLW1 1500000000 W
F2 - Processing parameaters
si ki
SF 4001300093 MHz
wow EM
SS8 0
LB OH
G8 O
FC 100

L. 000~
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2,3-dimethoxy-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4r)

(100 MHz,CDCly)

3,4 Dimethoxy L 735
385 9 89
NI B8 HE
|
\% ¥
I
1‘1H l\“ J ; o
. Pt
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 S0 &80 70 60 S0 40 30 20 110 0 ppm

Curent Data Parameters
NAME EHA
EXPNO =
PROCHG 1

F2 - Acquisition Parameters
Date_ 201101

CEPRG?  amizte

iz
PCPDZ a0

15.000f W

PLW12 0.34252000 W
PLWI13 027744001 W
F2 - Processi
Sl ]
SF 100.6127527 MHz
WOW EM
338 0
LB 200H
GB 0
PC 1.00

NMR

2,3-dimethoxy-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4r) : HRMS

Elemental Compaosition Report

Single Mass Analysis

H,CO NN
~
H,CO ‘ N

Page 1
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19. 6,7-dihydro-[1,3]dioxolo[4',5":4,5]benzo[1,2-j]benzo[b][1,7]phenanthroline (4s) : *H
NMR (400 MHz, CDCls)

Current Data Paramaters.

NAME BHA

EXPNO 7

PROCNO 1

F2- ISITIOnN ParaMEeters
Aoqu m

20180728

;rer"EHJH 1251

PROBHD Smm SABBO Ba/

PULPROG

D 32768

SOLVENT [Enex]

NS 2

DS o

swH T211.539H2

FID¢ 0. 9

AR 22719147 sec

RG 14243

ow £2.333 usac
10.52 usec

TE 286.5 K

o1 2 DOD0D000 sec:

T 1

m—————e CHANNEL f] ===————

SFO1 400.1324003 MHZ

NUC1 1H

[ 12.50 usec

LT 15.00000000 W

F2 - Processing parameters

& it

SF £00.1300095 MHZ

wow EM

S5 0

LB OHr

GB o

PC 100

i J L )
T T T T T T T T T T T
11 10 z € H 4 3 1 pem
S =) i
i i ke

6,7-dihydro-[1,3]dioxolo[4',5':4,5]benzo[1,2-j]benzo[b][1,7]phenanthroline (4s) : 3C
NMR (100 MHz,CDCls)

Piperonal L 731

2508
0542
03.91
01.98
7754
77.22

Cument Diata Parameters
HAME BHA
EXPNO £
PROCNO 1

F2 - Acquisition Parameters
Dotz 20140728

76.91

—32.02
——28.48

2
1 03000000 sec
O N = oo 1
¢ e
pZ SFOU 1006223310 Mrz
(o) N NUG1 13C

P1 1000 usec
PLW1 46 DO000000 W

CHANNEL 2
Srog 4001316005 MHz.

sl 8

SF 1006127476 MHz
wow [=1]

S58 0

LB 200Hz

GB 0

PC 100

T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 10 O ppm
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6,7-dihydro-[1,3]dioxolo[4',5":4,5]benzo[1,2-j]benzo[b][1,7]phenanthroline (4s) :
HRMS

Elemantal Composition Report Page 1

Single Mass

20. 2,10-difluoro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4t) :'H NMR
(400 MHz, CDCls)

EXPND 24
AROCNO 1
£ Acaustion Parmeters
e 1254
PROBHD S mm PASEO B8V
AU 2
i} 37765
SCLVENT ~_cocn
NS 2
oS []
S T2 1530 He
FIDRES _ 0.230075Hz
F AQ 22713147 520
RG 177,16
oW £3.333 user
DE 10.52 usec
E
. DOC0D000 sec
N ToO 1

F2- Processing parsmeters
st e

SF 4001300095 MHz
oW EM

558 4

LB QHz

GB 0

PC 100
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2,10-difluoro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4t) : **C NMR (100
MHz,CDCls)

S-Fluoro LR70S

28 Curent Data Paramaters
cim HAME &
LR EXPNO L
| ] PROCHC 1
| F2 - Acquisition Parameters.
Date_ 2040704
Tine 1257
INSTRUM
PROBHD_5mm PABS0 BB/
PULFROG ]
m 2278
SOLVENT © CDCI3
HE 100
i ]
SWH__ 24038401
FiDREs 07
AQ  0.0815744sec
RG 02
b 20 fusec
DE 6.50 usec
E ETK
M 2 i
D11 ‘603000000 5=
F DO 1
[e— NMEL 7] ======m=
B TR L
ch ES
Pi 10.00 usec
PLWI  46.00000000W
e CHANNEL =
S AN
CPOPREZ  walz1s
20,00 usec
(W2 1500000000
PLWIZ 034252000
WIS 027744001 W
F2- Processi
st 9
EF 1005127474 MHz
Wow EM
558
B 2000
G&
PC 100

T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 50 &0 70 60 S0 40 30 20 10 0O ppm

2,10-difluoro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4t) : HRMS

Elemental Composition Report Page 1

Single Mass An
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21. 2,10-dichloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4u) :'H
NMR (400 MHz, CDClz)

5-Chl

b fi oy Curent D33 PREMEEs
Zekory EXPNO %
=3 &
I PROCNO 1
o @ I i e
v - Acquistion Darsmaters
- Date_ © 20141031
N [
INSTRUM t
PROEFD S PASEO BE(
PULPROG 2531
1] aa7es
SOLVENT ~ CDCR
NS )
DS
S 21153
FIDR 0220073 ¢
AQ 22719147 sec
RS 128,09
oW 53,333 ussc
Cl E 10.52 160
TE 2ES K
D1 sec
Too
mmemmme CHANNEL  mmmmmem
N SFO1 4001322008 MHz
| B e
B0 useC
Cl O = Blwi 1553000000 W
2~ Frocessing paramters
51 TE3ad
pZ SE 401300100 MHz
N wow El
556 0
B o
GE O
PC 100

2,10-dichloro-6,7-dihydrodibenzol[b,j][1,7]phenanthroline (4u) : *C
(100 MHz,CDCls)

5-Chioro LR 725

MO RYTCYCROC RS
AELRBRGIT82gR8R0HE IR 848 Cunent Data Parameters
BHYYEENEs 338888 ] os A o
e e e - — [ o EXPNO 86
% | i | PROCNC 1
I | EZb-eAwulilgDDr:':ﬁjl'nE:!E
2t 14111
Time 8.37
INSTRUM spect
PROBHD $mm PABBO BB/
PULPROG Zgpg30
1D 2
SOLVENT cDCI3
Cl NS 2000

24D3B.451 Hz

Cl

13C
10.00 usee
46.00000000 W

CHANNEL T2 =
E 400.1316005 M
NUG2 1H
CPOPRGR  waltzis

02 5000 usec
PLW2 150000000 W
FLWIZ  [.34252000 W
PLWI3  D27744001 W

F2 - Processing parameters
E] 32768

SF 100.6127458 MHZ
wD! EM

58 0

L8 200Hz

B

FC 1.00

A il Nyl aer gt

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

NMR
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2,10-dichloro-6,7-dihydrodibenzol[b,j][1,7]phenanthroline (4u) : HRMS

Elemental Composition Report

Multiple Mass Analysis: 5 mass({es) processed
T o [ min = -1.5, max = 1000,0

mits (all results (up to 1000) for each mass)

DO0% 378 8660 3892378

Oy

N
|/

ROSS
pZ
N

Page 1

22. 2,10-dibromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4v) : *H

NMR (400 MHz, CDCls)

-
-
-

5

Br
0 1 T I |
r T T T T T T T T T T T
11 1 =l El 7 z 4 3 2 1 PER

Cument Dat3 Paramaters
NANE BHA

EXEND

PROCND 1

F2.- Acquisiicn Parameters
Bt T

i 1002
INSTRUM

EROBAD. S PASBO BS!
PULFROG 2030

his) 37es
SOLVENT = Coci

NS %)

b []

SWE 721539 He
FIDRES _ 0. -
AQ 22713147 sec
G 19504

oW £3.333 usee
DE 1052 e

TE 258K

o1 BEC
ToO [

B TYEL, HANNEL ff mmememm=
SFO1  400.1324008 MHz
HUC 1H

£ 12,60 usee
PLWI 1500000000 W
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2,10-dibromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4v) : C NMR
(100 MHz,CDCls)

5-Bromo LR

Cument Data Faameters
NAME BHA

EXPNO T
PROCNO 1

F2 - Acquisition Parameters
Date 20141018
1043
LUk

77.55
77.23

76.91
—32.24

— 2817

e

1pe
N 20 200 usec
DE 6.50 usec
TE 20K
] 2.00000000
D1 0.02000000 sec

======== CHANMNEL 72
SFOZ 40001316005 MHz
NUCZ 1H
CPOPRG{Z waliz16
PD2 80.00 usec
15.00000000 W
0.24352000 W
PLW13 027744001 W

F 1006127468 MHz
N EMm

200H
1.00

T T T T T T T T T T T T T T
220 210 200 1950 180 170 160 150 140 130 120 110 100 S0 60 70 ©0 S50 40 30 20 10 0 ppm

2,10-dibromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4v) : HRMS

Elemental Composition Report Page 1

s Analysis: 3 mass{es) processed ‘

38



23. 2,10-dimethyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline(4w) : *H

NMR (400 MHz, CDCl5)

HsC

—9.2359

L7.2594

DAL OWm MG T ™ .
TOHNTNMOMD o~ Current Data Parameters
COM®E o OmINWY

SEw MM m Moo o N EXPNO 148

PROCNO 1

e R R R R e e R

L F2 - Acquisition Paramaters

N % Date_ 20150108

Time 1843

INSTRUM spect
PROBHD_ 5 mm PABBO B8/
PULPROG 2930
T 3z7es
SOLVENT CDCI2
NS an

DS 0

SWH 7211530 Hz

FIDRES _ 0220070 He

AQ 22710147 sec

RG 108.00

DWW 60333 usec

Di 1052 usee
2074 K

D1 200000000 se0

======== CHANNEL f] ========

SFO1  400.1324008 MHz

HUC1 1

Pl 12.80 usec

PLW1 1500000000 W

F2 - Processing parameters
si

SF 400.1300085 MHz
EM

S5B 0

B ok

GB 0

FC 100

JRL\AAJL Lo A g

o

1.000

o
'S
]
[
"

m

<)
=]

3.073

2,10-dimethyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline(4w) : 3C

(100 MHz,CDCls)

S-Methyl LR 757

B85 FaREe
FRE HE RE
\% ARy
H3C s CHANIEL 1] sesssass
100.6233310 Wbz
b 13C
B 7000 uses
Blwi 4800000000 W
220 210 200 190 180 170 160 150 140 130 120 110 100 %0 80 70 60 S50 40 30 20 10 0 ppm

NMR
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2,10-dimethyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline(4w) : HRMS

YAD-RAJA-T5T7 15-Jan-2015
150115E5106 257 (4 471 1. TOF

1111558

24. 6,7-dihydro-[1,3]dioxolo[4",5":4,5]benzo[1,2-b][1,3]dioxolo[4",5":4,5]benzo[1,2-]][1,7]
phenanthroline (4x) : *H NMR (400 MHz, CDCls)

Pipercnal LR

HavE BHA
EXFNO 3
PROCNO 1

F2- Acquisition Parsmeters
Dale ' 20140623

Time: 1897

NS t
BEOEHD 5 men oo 8y
BULFROG -

o) 2788,

SGLVENT coc
NS £

DS [

WH 211538 He
FIDRES _ D.220075 HZ
AC 22719147 sec
RG 11331
oW 3 i3 usec
[ 1052 uses
TE 2569 K
Dl 200005000 sec

00 1

—-mmm= CHANNEL ] ==mmmmm
SFOT  4D0.1324003 MHZ
HUC H

i 3
Bl 1250 usec.
PUWI  15DOD0DCO0 W

2 Procesing parameters

SF  4D0.1300093 Miz
wow EM
0 S5 0
LB Oh
G 0
B 100
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6,7-dihydro-[1,3]dioxolo[4',5":4,5]benzo[1,2-b][1,3]dioxolo[4",5":4,5]benzo[1,2-]][1,7]
phenanthroline (4x) : 3C NMR (100 MHz,CDCls)

Piperonal LR
e R g e e e P
I T i T ] S Gyret Data Pagmeters
2LEEIIIICCANANCLILILIRRE 88 EXPNO 14
) 2o
S\ N /] R %
L ! I F2.- Aoquisition Parameters
Date 20140623
Time 1.
INSTRUM
PRCEHD 5mm PABSO BB/
m 2278
SOLVENT ~ coe
NS 02
iy [
SWH 24038481 He
O FIDRES  073ceare
AQ  0GE{Td4sec
0 RG 18800
oW 20,200 usee
DE 650 usec
IE 200K
DT 200000000sec
Di1 ‘003000000 sec
oo 1
N7 — e ———
SFO1 1006233319 MHz
| HUCH 13C
o) = P1 1000 usec
A PLIWI 4600000000 W
e CHANMEL 2
SFOQ 4001316005 MHe
Z e 1H
O N CPOFRGE  walzie
PCPOZ 2000 usec:
P2 1500000000 W
PLWT2  0.34252000W
PLWI3 027744001 W
F2 - Processi
sl
SF (008127478 MHz
3580
i) 200H:
G 0
FC 100

Niyiany

6,7-dihydro-[1,3]dioxolo[4',5":4,5]benzo[1,2-b][1,3]dioxolo[4",5":4,5]benzo[1,2-][1,7]
phenanthroline (4x) : HRMS

Elemental Composition Report Page 1

Single Mass Analysis

olerance = 1 DBE: mi




25. 10-bromo-2-chloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4y) :*H
NMR (400 MHz, CDCls)

e Current Data Parameters
& EXFNO 151
1 PROCNO 1

m

) F2 - Acquisition Parsmeters
Date_ 20150203
Time
INSTRUM "~ spect
PROBHD_5 mm PABBO BBY
PULPROG 2

SOLVENT coclz
NS 32

5 [
e 7211530 Hz
FIDRES __0.220078 Hz

Br AQ 22710147 sec
RG 1o8.00
ow s2333usec
oE 1052 usec
TE 2675 K

D1 200000000 s
X DO 1

=== CHANMEL 1
1 400.1324008 MHz
iH

N|
cl
X / B aabises
PLWI 1500000000 W
N/ 2+ Prosessing perameters

SF  400.1300005 MHz
W EM

oW
SSB 0

LB otz

G 0

FC 100

2 % pon

10-bromo-2-chloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4y) : C
NMR (100 MHz,CDCly)

5-Chloro Bromo

o=
W oD Current Data Parameters
~r~© NAME

NS~

EXPNO 155
PROCNG 1

— 3222
—2822

F2 - Acquisition Parameters.
Date_ 20150204
Time 17.02
INSTRUM spect
PROBHD 5 mm PABBO BB/

PULPROG

SOLVENT coci
NS 1366
DS
s 24038.461 Hz
FIDRES _ 0.73359 Hz
A 515744 set
R 5509
D 20,800 usee
DE ©.50 usec

Cl TE 2576 K
D1 200000000 sec

D11 0.03000000 sec
TDO 1

CHANNEL f1 =
00.6233319 MHz
13C

10.00 usec
48.00000000 W

CHANNEL 12
SFO2 4001316005 MHz
HUC2
CPDPRG]2  walz16
PCPD2 50,00 usec
PLW2™  15.00000000W
PLW12  0.34252000W
PLW13 027744001 W
F2 - Processing parameters
SF_ 1D0.6127465 MHz
EM

& 0
LB 200Hz
G

1.00

T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

42



10-bromo-2-chloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4y) :
HRMS

Yao-Raja-774 12-Feb-2015
15021208l 14 200 (4 526) Cm (250261 v 5 ;
1: TOF M5 ESe

|
C|\ =
pZ
N

26. 7,7-dimethyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4z) :*H NMR
(400 MHz, CDCls)

Dimethyl

Current Data Parameters
E A

& o e
- - EXPNG 140
z 5 PROCNO 1
- =
F2 - Acquisition Parameters
Date_ 20150203
-
INSTRUM _ spect
PROBHD_ 5 mm PASBO B8/
PULPROG =530
SOLVENT ~  cDCis
NS 32
D5 o
S 7211830 Hz
FIDRES __0.220070 Hz
23779147 see
"6
ow 58333 usec
DE 1052 usee
TE 2874 K
D1 200000000 sec
00 i
=== CHANNEL {1 ==
SFO1  400.1324008 Mz
HUC1 i
7l 12.80 uses
PLW1  1500000000W
F2 - Processing parameters
s 1
SF 4001300083 Mz
WoW EM
538 0
B 0k
G8 0
FC 100
- RV
r T T T T T T
11 1 & 4 3 1 pom
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7,7-dimethyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (4z) : **C NMR (100
MHz,CDCls)

Chimettyyl
ZNE - Cumert Data Parameters
e = G % L
Ll - el EXPHO 150
i | | | PROCHO
L/
F2 . Apuisition Pammed
Duls_ 0150303
Time: L]
IKSTRUM apect
HE) & men FAREC B8/

PULFHOG 30
™ e
SOUVENT cocn.
L] 1130
o5 ]
S 280138 461 He
FICRES 0733508
") 0551574 ses
AL 198
oW 20800 wsec
DE .50 usec
E AR
oi 2 COC00000 amc:
on 0 CI000000 wec.
oo 1
wremmmen CHANNEL 1§ memmmmn
SEO1 W0EZNNE MIE
ey 13

0100 Lmee
PLWY 46 COCO0000 W

CHANNEL 2 swssnsnn
= 400 131E005 MHz
[ H
w1

PPy 50 00 e

QOOUO000 W
P 43000 W
PLWA 00t W
F2. Prossaing pammetem
2l )
SF 100G 1274TT M
e (11
£58° 0
LB 200Hz
o o
B 1.00

T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 180 180 170 180 150 140 130 120 10 100 S0 B0 /0 B0 50 40 30 20 0 o ppm

7,7-dimethyl-6,7-dihydrodibenzol[b,j][1,7]phenanthroline (4z) : HRMS

Yao-Raja-773

1502128113 205 (3 578)

12-Feb-2015

1: TOF MS ES+

100 3111548 23886
{M+H)+ Calc Mass:311.1548
accuracy:0.0ppm

. 2540000 2500680  267.9520 035004

25 255 260 285 2 278 280 285 280 285 300 305 o 315 320 325 330
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27. 2-(phenylethynyl)-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5a) : *H
NMR (400 MHz, CDCls)

Current Data Parameters

EXPNO 112
PROCNC i
F2- Acqusilon Paramsters
Daié_ 20141208
Mo %
PROBAD. S men BAB50 B8
PULFROG 203
T 3a7es
SOLVENT ~ Cocl
NS 2
DS [
S 721158 H
FID? 1230073
42 22719u7s
RS 7796
oW 2333
3 1052
TE 25T5K
DI 200000005ec
oo 1
i CHANNEL f mmmmmmmm
SFOT 4001324003 MHZ
Nuct H
Ei 12.80 usec.
PLWI 1500003000 W
— £2- Precsesng armeters
N SF 4001300083 MHZ
vow M
S5 0
LB oz
a8 O
FC 100

e
n
-

2
-

2-(phenylethynyl)-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5a) : 3C
NMR (100 MHz,CDCly)

Seonogashira Coupling

—32.53
2825

PLWI3 027744001 W

& e
S 1008124 Mz
wowW BEM

558

LB 200H:
GB

PC 1.00

T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 O ppm
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2-(phenylethynyl)-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5a) : HRMS

YAD-RAJA-TES 15-Jan-2015
15011SESI07 310 (5397 1: TOF

3841562

28. 2-phenyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5b) :*H NMR
(400 MHz, CDCls)

NAME B
EXPNO 108
PROCHD 1
F2- Acquisition Darsmeters
Date_ = 20141125
'II'Nl'lE " 1931

5 s'gec:
PROBHD 5 mm PASBO B/
PULPROG 2530
1D 32768
SOLVENT coci
NS 16

5 o
SwH 7211.539 Hz
FIDRES 0.

22713147 sec

G 1331
= 53.333 usac

E 10.52 usec
TE 20TAK
o] seC
TDO 1
————— CHANNEL 11 mmmmmmmm
SFO 00.1324008 MHzZ
NU» 1H
P 1250 usec
PLW 15.00000000 W

F2 - Processing parameters
sl %&i

SF 4001300093 MHZ
WowW EM

S8 0

LB 0OHz

GB D

PC 1.00

'
w

'

5
-
.
-
]
o
=
™

o
:

w

5

-

)

T

EE}

208

RS
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2-phenyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5b) : *C NMR (100

MHz,CDCls)

Suzuki Coupling

58 Cur=nt Data Parameters
o @ NAME BHA
o EXPNO a7
| PROCND 1
| | F2 - Acquisition Parameters.
Dats_ 20141125
Time 17.02
INSTRUM
PROBHD 5 mm PABSO BB/
PULPROG 30
T 3278
SOLVENT CDCI2
NS 1383
DS [i]
SWH 24038451 Hz
FIDRES 0733508 Hz
AQ 0.BB15744 sec
RG 188.02
o 20500 usec
CE .50 usec:
TE 220K
o1 00000000 sec
D11 0.03000000 sec
T 1
P INEL £1
SFO 1006233318 MHz.
NUCT 13C
P1 10.00 usec:
PLW1 4600000000 W
SFCa éDO.‘.%hﬁmc MHz
CPDPI waliz 16
FRpFpeR sl
15.00000000 WY
PLW12 034252000 W
PLW13 027744001 W
'EIE Processi
=]
SF 100.6127504 MHz
WO EM
558 0
LB 200Hz
GB
PC 1.00
; ‘ \ ‘ ‘ A

T T T T T T T T T T T T T T
220 210 200 19D 180 170 160 150 140 130 120 110 100 90 B0 70 60 50 40 30 20 10 O ppm

2-phenyl-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5b) : HRMS

Elemental Composition Report Page 1

Single Mass Analysis
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29. 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6,7-dihydrodibenzo

[b,j][1,7]phenanthroline (5¢) :*H NMR (400 MHz, CDCls)

Boronate

b= Current Data Parameters
2 NAME Aldl
- EXPNO ]
. PROCNO 1
-

F2 - Aoquisition Parameters
Date_ 20150212
Time 58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG g
SOLVENT cDCiz

NS 32

DS 0
SWH 7211539 Hz
FIDRES 0220078 Hz
A0 22710147 sec
RG .

oW 62.333 usec

DE 10.52 usee

TE
D1 200000000 sec
D0 1

======== CHANNEL ff ========
SFOT 4001324008 MHz
NUC1 1

Pi 12.80 usec

PLW1 1500000000 W

F2 - Processing parameters
s 16384

SF. 400.1300095 MHz
Wow EM

SS8 0
B 0hHz

G o0

FC 100

A m-ﬁmmmg (ol a
2 EEEEREE 2 -
S ERERRER b 2
1 R O N O oied I

o

2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6,7-dihydrodibenzo
[b,j]1[1,7]phenanthroline (5¢) : *3C NMR (100 MHz,CDCls)

Boronate
2EE Cumert Dota Paramessrs
Nﬂlﬂ sk
=88 EFho £
11 BROCHO '

T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 150 180 170 160 150 140 130 120 110 100 S0 80 7O 60 50 40 30 20 W0 0O ppm
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2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6,7-dihydrodibenzo
[b,j]1[1,7]phenanthroline (5c) : HRMS

YAD-RAJA-TE6 15-Jan-2015
150115ESI09 285 (4 583 1: TOF MS ES

>?<9 i
T
—
N

30. 4-methyldibenzo[b,j][1,7]phenanthroline (5d) :*H NMR (400 MHz,
CDCls)
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4-methyldibenzo[b,j][1,7]phenanthroline (5d) : 3C NMR (100 MHz,CDCls)

3-Methyl Se02 Oxidation

v -
BRa = Cyrent Data Pammeters
EE® @ HAME i
~ 5~ - BXPNO 124
PROCND i
F2 - Acquisiton Parameters
Dae_ 2014i211
Tme 1345
PROSHD. & mm PASSD B8/
PULFROG 30
™ 207
SOLVENT ~ CDCIB
HE 102
0s a
SWH_ 24038481 He
FIORES 0733500 Hr
AQ DE3IETHsec
RG 18802
oW 20 800 usec
OE 6.50 usec
e 273K
DI 200000000sec
on 0.03000000 sec:
TDO 1
= CHANNEL f{ ===eeeee
SFOI 1006233310 Mz
HUC jE
] 10,00 usec
PLWI  48.00000000W

CPOPRCE  wdut
ir4
TPD2

usec
PLWZ 15.00000000 W
PLW12 034253000 W
PLWI3 027744001 W

F2 - Processi

5 D
SF 1006127475 MHz
WO EM

558 O

LB 200Hz

GB 0

PC 100

220 210 200 190 180 170 160 150 140 130 120 110 100 90 &0 70 60 S0 40 30 20 10 0O ppm




31. 6-fluoro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5¢) : *H NMR (400

MHz, CDCls)

Current Data Parameters
NAME BHA
EXPNO 160
PROCNO. 1

F2 - Acquisition Paramsters
Date_ 20150207

Tima

INSTRU

PROBHD 5 mm PABBO B8/
PUL

™

SOLVENT cocia

e

D3 o

SWH 7211830 He

FIDRES 0220078 Hz

AQ 22710147 sec
RG fos

Dw 69333 usec
DE 1052 usee
TE 2875 K

D1 2.00000000 sec
TDo 1

| ======== CHANNEL | s==mmm==
_— SFOT 4001324008 Mz
A nuct i
Fi 12.80 usee
PLW1 1500000000 W
/ F2 - Processing parameters
N st 15354
SF_ 4001300083 Mz
EM
S8 0
F B om
e 0
PG 100

1.000
1,096~
1.097

6-fluoro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5e) : ¥C NMR (100

MHz,CDCls)

SF leg
N 23
EE B
1. \ 7
; ¥
| P
N PO 100630 e
it 136

200Hz

1]

T T T ¥ T T T T T T T T T T T T
20 210 200 130 180 170 160 150 140 130 120 110 00 S0 80 V0 60 S50 40 30 20 W0 0 ppm
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6-fluoro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5¢) : HRMS

Yao-Raja-772

-.33\:17.5.12 212 (3.604) 12-Feb-2015

L. 1: TOF MS ES+
. 010 1142
(M+H)+ Calc Mass:301.1141 ik
accuracy:0. 3ppm
302.1172
281.1062
Tooeze | BRMS 203
o 252 DBOS 254 0961 261 1341 2731688 © Maoa5aomn gy  SO1 078 T i

14 245 250 255 280 285 L HNBINIBI0B203 137 1408325 o7 254413
240 50 5 £ 20 275 280 285 2 285 05 310 315 a0 2/ 13 I .Jla' 340
50 2 o0 ap 3 3 i 5 30 "
20 3 3 35 40

32. 6-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5f) :*"H NMR (400
MHz, CDCls)
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6-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5f) : *C NMR
MHz,CDCly)

NBS 1eq
DOOVWOMWDLNOMUDO MO — M
b e b e b B Bl B Rt e b BR& s < Current Data Parameters
FRYTRALAAIRNATRRESR NN G o o NAME BHA
Frrerrrr e e e e ~~ s ¥ ® EXPNO 157
3 | | PROCNO 1
F2 - Acquisition Parameters
Date_ 20150205
Time 7.00
INSTRUM spect
PROBHD_ 5 mm PABBO BB/
PULPROG
o
SOLVENT coen
NS 500
D5 0
SWH 24038.464 Hz
FIDRES 0733596 Hz
AQ 06815744 sec
N RG 15508
oW 20.800 usec
I E g
AN = D1 2.00000000 sec
D11 0.03000000 sec
TDa 1
7 = CHANNEL f1 =
N SFO1  100.6233319 MHz
NUC1 3¢
Pl 10,00 usec
Br PLW1  46.00000000 W

= CHANNEL f2 =

400.1316005 M
H

G2 walz16

PCPD2 90.00 usec

PLW2 1500000000 W

PLW2 034252000 W

PLW13 027744001 W

SF
NUC2
CPDPRX(

F2 - Processing parameters
Sl 32768

SF 1006127472 MHz
Wow EM

SSB 0

LB 200Hz
GB 0

PC 1.00

T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 O ppm

6-bromo-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5f) : HRMS

\_fao-Ra]a-?ﬁQ 12-Feb-2015

87) 1: TOF MS E
16

=

Br

3640340

33,3170

335 340 35 350 355 360 385

(100
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33. dibenzo[b,j][1,7]phenanthroline (5g) : *H NMR (400 MHz, CDCl3

701 with N35 Z2eg lo spot
b o Gument Data Parameters
SR @ EXPNO 18
. . PROCNO 1
s

F2 - Acquisition Parameters
Date_ 20150118
Time 19.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG g

T )

SOLVENT cociz
I a2

SWH 7211530 He
FIDRES 02201
AQ 22718147 sec
RG [
Dw 60333 usec
DE 10.52 usec
TE 2073 K
D1 2.00000000 sec
T 1
CHANNEL f1
SFO1 400.1324008 MHz
N NUC1 TH
P1 12.80 usec
| PLW1 15.00000000 W
= F2 - Processing parameters
N si 16384
SF 4001300085 MHz
oW EM
SSBE 0
/ LB 0hz
GB o
N FC 100

WL L IR Y &

@ -
=

3 5 4 3 2 1 pom

033

1.

dibenzo[b,j][1,7]phenanthroline (5g) : 2*C NMR (100 MHz,CDCl5)

701 with NBS 2eq lower spot

NOANDMOIDOWRLa
S N e HN® Current Data Parameters
SAARPRLEERY rro NAME Aldol
SESEENEEERY KRR EXPNO 1
“‘\‘*\\i‘/ BRI PROCHO 1
B F2 - Acquisition Parameters

Date_ = 20150117
Time 838
INSTRUM _ spect
PROBHD_ 5 mm PABBO BB/
PULFROG =
768
SOLVENT __ cDCB
N 234
SWH 24038481 Hz
FIDRES _ 0.733596 Hz
AQ 0.8815744 sec
RG 19809
N Dw 20,800 usec
DE 650 usec
| TE 2679K
DI 2.00000000 see
= D11 0.03000000 sec
oo 1

CHANNEL 1
100.6233318 MHz
13C

10.00 usec
48.00000000 W

== CHANNEL f2
SFO2  4D0.1316005 MHz
Nuc2 H
CPDPRG[Z  walz16
usec

PLW2 15.00000000 W
PLW12 034252000 W
PLW13 027744001 W

F2 - Processing parameters

sl

SF 100.6127462 MHz
WOW EM

SSB 0

LB 200Hz

GB

PC 1.00

T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm



dibenzo[b,j][1,7]phenanthroline (5g) : HRMS

Yao-Raja-768 ‘?: Ilfet:-?(n.%

34. 6-chloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5h) :*H NMR

(400 MHz, CDCls)

o ~ oo
o w0 o
o © OV Oy iy =
- ~ 00w
@ mmmmm

N =
Pz
N
Cl
] L | b
T T T T T T T T T
1z 11 8 B 7 € 8 4 3 1
1LY
AR AR A
=] == Y |
S SE132e Sle
o =leal = leled i ==

Curent Data Parsmeters.
NAME idol

F2 - Acquisition Parameters
Date_ 20150208

Time 1010
INSTRUM spect
PROBHD_ 5 mm PABBO B8/
BULFROG

SOLVENT COCI2
NS 32

DS 0
B 7211.538 Hz.
FIDRES _ 0220078 F
AQ 19147 sec.
RG .08
60 333 usec
DE 10.52 usec
TE 207 4K
D1 200000000 sec
I 1
CHANNEL f1 —
400.1324008 MHz
H
12.80 usec
PLW! 1500000000 W

F2 - Processing parameters
si 163

SF 400.1300213 MHz
WOW EM

SSB O

B ok

GB 0

FC 1.00
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6-chloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5h) : C NMR
MHz,CDCl3)

NCS 1eq
EENOOC YR - NNONY D~ ©
e G e e S e B 885 < 8 Current Data Parameters
BEIERIBARGUAERREGRSG ~© ~ = NAME
Lo i i i fa ja fa S sa KRR 5 = EXPNO 163
~ ‘ ‘ PROCNO 1
F2 - Acquisition Parameters
Date_ 20150209
Time 17.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG ___ 2gpg
2768
SOLVENT ~_CDCi3
NS
DS
SWH 24038 451 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
N RG 198,09
Dl 20.800 usec
| DE 650 usec
Pz TE 257 5K
A Di 200000000 sec
D11 0.03000000 sec
TDO 1

10.00 usec
PLW1 4600000000 W
== CHANNEL 12
400.1316005

NuC3

CPDPRG[2  waltz18
usec

PLW2 1500000000 W

PLWI2 034252000 W

PLWI3 027744001 W

F2- Processing parameters

sl

SF 100.6127475 MHz
WowW EM

SSB 0

LB 200Hz

GB O

PC 1.00

b s

T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

6-chloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5h) : HRMS

12-Feb-2015
1: TOF MS ES+
317.0845 2 11a7
i
AN =
/
N
Cl
319.0819
81.1078
320084

346,33
M6.3323 0 0

266.0880
285 270

(100
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35. 6,6-dichloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5i) :*H NMR

(400 MHz, CDCly)

-
=
o EXPNO 182
A PROCNO 1
-
F2 - Acquisition Parameters
Date_ 20150204
Time 217
INSTRUM _ spact
PROBHD 5 mm PASBO BB/
PULPROG 530
™ az7es
SOLVENT ~ cocis
NS 18
DS o
S 72115900
FIDRES _ 0220
AG 22719147 see
"G 1222
ow 50,333 usec
DE 1052 usec
TE 2673 K
DI 200000000 sec
oo i
N CHANKEL 11
| SFO1  400.1324008 MHz
NUC1 i
= P 12.90 useo
AN PLW1 1500000000 W
F2 - Processing parameters
si 16364
— SF 4001300085 WHz
EY
N 538 0
B ok

CclI” cl 2%

| L . 1

= o
= ]
= =]
= I

6,6-dichloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5i) : **C NMR (100

MHz,CDCls)

NCS 2eq
8385 8 Current Data Parameters
G~ o g NAME HA
BRRkR g EXPHO 153
T BROCNO 1
| F2.- Acquisition Parameters
Date 20150507
Time 23
INSTRUM _ spect
PROBHD_5 mm PABBO BE/
PULPROG | zg
2765
SOLVENT ~_cDCi2
NS 775
DS 0
WH 24033451 Hz
FIDRES 0733596 Hz
N A0 15744 sec
RG 250
| ow 20,800 sec
G

100.6233319 MHz
13C

_— DE 6.50 usee
R TE 2972 K
DI 200000000 sec
DIt 0.03000000 sec
DO 1
N/ = CHANNEL 1
P1

10.00 usec
45.00000000 W

CHANNEL 12
400.1316005 MHz

SFO2
Nuc2
CPDPRG[2  waltz15
90.00 usec
PLW2 15.00000000 W
PLW12  0.34252000 W
PLWI3  027724D01W

F2.- Processing parameters
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Sl

SF 1006127483 MHz
WDW EM

SSB 0

LB 200Hz
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FC 1.00
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6,6-dichloro-6,7-dihydrodibenzo[b,j][1,7]phenanthroline (5i)

Yao-Raja-771
150212esi11 242 (4.213) Cm (242.243)
100 351.0455
(M+H)+,Calc. Mass: 3510456
accuracy:-0.3ppm

363.0427
2
3150686
364.0456
3170663 i
291.0905 atsozez | | 218.0899 358.0433

3509983

3032334 272500 12215 5403580

36. 6-bromodibenzol[b,j][1,7]phenanthroline (5j) :*H NMR (400 MHz,

CDCls)
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6-bromodibenzol[b,j][1,7]phenanthroline (5j) : **C NMR (100 MHz,CDCl5)

T75NBS 2 eq

Current Data Parameters
NAME Aldol
EXPNO 38
PROCNO 1

F2.- Acquisition Parsmeters
Date_ 20150303
Time

INS

STRUM _ spect
PROBHD_5 mm PABBO B8/
PULPROG g
SOLVENT ~_ CDCI3

NS 258

03

SWH 24038461 He

— 10.00 usee
N PLWI 4600000000 W
CHANNEL 12
SFOZ  400.1318005 MHz
Br NUC2
CPDPRO[2  waltz16

usee
PLW2 1500000000 W
PLW12 034252000 W
PLW13 027744001 W

F2 - Processing parameters

sl

SF 100.6127468 MHz
wow EM

SSB 0

B 2D0Hz

GB D

PC 1.00

‘Yao-Raja
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37. 2-(hydroxy(2-nitrophenyl)methyl)-3,4-dihydroacridin-1(2H)-one (3a) :

IH NMR (400 MHz, CDCls)

2-nitro + acridinone

~B.8868

w ]

011

1

Current Data Parameters
NAME  Polycyslic
20

EXPI
PROCNO 1

F2 - Acquisition Parameters
Dats_ 20140813

Time
I

uct
P 11.00 usec

PLY <4208

SFO1  400.1324008 Mz

F2 - Processing parameters
st 1

SF 400.1300102 MHz
Wow M

558 0
8 Ok
Ge 0

FC 1.00

2-(hydroxy(2-nitrophenyl)methyl)-3,4-dihydroacridin-1(2H)-one (3a) : °C

NMR (100 MHz,CDCls)

2-nitro + acridinone 701Aldol

(=]
= BN Z 2 X Cunent Data Parameters
o NN =] [Te] [~ NAME Polycyclic
& = e} B o~ PN
)
| / / | | | PROCNO 1
F2 - Acquisition Parameters
Date_ 20140613
Time 10.29
INSTRUM spect
PROBHD 5 mm SEI 1H-13
PULPROG ™ zgpg3d
D 32768
SOLVENT coci3
O OH NO
2 DS
SIWH 24038461 Hz
FIDRES 0733596 Hz
AQ 06815744 sec
AN RG 32768
DW 20.800 usec
DE 8.50 usec
TE 266,
7 D1 200000000 sec
N D11 0.03000000 sec
TDO 1
CHANNEL 1 =
NUC1
P 15.50 usec
PL1 :
SFO1  100.8233325 MHz
PL1 16.10 dB
SFO2  400.1316005 MHz
F2 - Processing parameters
] 32768
SF 100.6127490 MHz
WDW EM
558 O
LB 1.00Hz
GB 0
PC 1.00
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2-(hydroxy(2-nitrophenyl)methyl)-3,4-dihydroacridin-1(2H)-one (3a) :
HRMS

Elemental Composition Report Page 1

max = 10000
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