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Experimental details

1,5-dibromo-2,4-dinitrobenzene 11: 1,3-Dibromobenzene (10, 7.0 g, 29.7 mmol) was slowly
added to a stirring mixture of concentrated sulfuric acid (6.5 mL) and fuming nitric acid (6.5 mL),
while being cooled in an ice bath. 1,3-dibromobenzene was added slowly so as to maintain a
temperature of 10-20 °C. After the addition was complete, the temperature was maintained at 35
°C for 3 h. The reaction mixture was then poured onto crushed ice. The solid precipitate formed
was collected by filtration, and washed several times with water. The solid was then dissolved in
a mixture of absolute ethanol (90 mL) and acetone (20 mL), the solution filtered and cooled in the
fridge overnight. The crystals collected were washed with cold ethanol to give 11 (6.73 g, 20.7

mmol) as a bright yellow solid with a yield of 70%. *H NMR (400 MHz, CDCls) & 8.47 (1H, s),

8.24 (1H, s). 3C NMR (100 MHz, CDCls) & 119.86, 122.88, 141.39, 149.47.


mailto:acgrimsdale@ntu.edu.sg

1,5-di(hept-1-yn-1-yl)-2,4-dinitrobenzene 12 In a sealed flask, 11 (0.200 g, 0.61 mmol),
Pd(PPhs)s4 (0.036 g, 0.03 mmol) and Cul (0.012 g, 0.06 mmol) were added and purged with N for
5 min. After which, degassed 1-heptyne (0.17 mL), THF (8 mL) and EtsN (0.43 mL) were added.
The mixture was then stirred at room temperature for 7h. The reaction mixture was then filtered
through Celite, redissolved in diethyl ether, washed two times with NH4CI (10% aqueous solution),
then dried over MgSO4 and concentrated. Purification via column chromatography (Hexane: Et.O
=9:1) gave 12 (0.172 g, 0.482 mmol) as a brown oil with a yield of 78%. *H NMR (400 MHz,
CDCls) §8.71 (1H, s, CH), 7.76 (1H, s, CH), 2.53 (4H, t, ] = 7.07 Hz, =CHy), 1.67 (4H, m), 1.50-
1.35 (8H, m), 0.94 (6H, t, J = 7.07Hz). 3C NMR (400 MHz, CDCls) & 147.07 (C-NOy), 141.03
(CH), 123.82 ((Ar)C-=), 121.52 (CH), 105.91 (=C-), 74.94 ((=C-), 31.02 (=-CHy), 27.72, 22.14,
20.06, 13.91 (CHz). HRMS (ESI): [M + H]+ calcd for CzoH2sN204 m/z 357.1814, found m/z
357.1813 (correct isotope distribution)

1,1'-(4,6-diamino-1,3-phenylene)bis(heptan-1-one) 8 A solution of 12 (3.75 g, 10.52 mmol) in
15ml of EtOH was added to a solution of SnCl>*2H.0 (25.2 g, 112 mmol) in EtOH (70 mL) and
stirred at 70 °C for 4h under nitrogen. The reaction mixture was quenched with 5% agq Na,CO3
(400 mL), mixed with 500 ml of EtOAc, and 50g of Celite, and filtered. The organic layer was
separated, dried over MgSOs , then concentrated. Purification via column chromatography
(Hexane: EtOAc = 2:1) gave 8 as a yellow solid (2.1 g, 6.32 mmol, 60%). *H NMR (400 MHz,
CDCls) 6 8.32 (1H, s, CH), 6.58 (4H, br. s, NH2), 5.66 (1H, s, CH), 2.86 (4H, t, J = 7.58 Hz, C(O)-
CHy), 1.73 (4H, m), 1.41-1.26 (12H, m), 0.91 (6H, t, J = 7.07 Hz, CH3). *C NMR (100 MHz,
CDClIs) [1200.85 (CO), 154.63 (C-NH3), 138.69 (CH), 110.51 (C-C=0), 98,65 (CH), 38.69 (CH2-
C=0), 31.73 (CH>), 29.26 (CH2), 25.65 (CH2), 22.55 (CHy), 14.04 (CH3). HRMS (ESI): [M + H]+

calcd for CooH33N202 m/z 333.2537, found m/z 333.2535 (correct isotope distribution)



12,14-dihexyl-1,2,3,4,8,9,10,11-octahydroquinolino[3,2-b]acridine 7a. 8 (0.503 g, 1.51 mmol),
EtOH (10 mL) and 37% wt HCI (0.30 mL, 3.62 mmol) were added into a sealed flask and purged
with N2 for 5 min. Cyclohexanone (9, 0.38 mL, 3.82 mmol) was added and the reaction was stirred
at 75 °C for 20h. The reaction mixture was cooled down to room temperature, then quenched with
5% aqueous NaOH solution. The organic layer was then extracted, washing several times with
CHCI, the organic fraction was dried over MgSQOs then filtered. Purification via flash
chromatography (CH.Cl.: EtOAc: EtsN = 1:1:0.1) gave 7a (0.497 g, 0.92 mmol) as a yellow solid
with a yield of 73%.'"H NMR (400 MHz, CDCls) & 8.64 (1H, s, CH), 8.55 (1H, s, CH), 3.16 (8H,
m), 2.98 (4H, t, J = 5.81, CHy), 1.96 (8H, m), 1.71-1.65 (4H, m), 1.65-1.54 (4H, m), 1.43-1.34
(8H, m), 0.93 (6H, t, J = 7.07 Hz) *C NMR (100 MHz, CDCls) § 161.01, 144.89, 144.73, 127.41,
124.69, 117.89, 35.07, 31.78, 30.19, 27.97, 23.24, 22.70, 14.05. HRMS (ESI): [M + H]+ calcd for

Cz2H4sN2 m/z 457.3577, found m/z 457.3582 (correct isotope distribution)

7,9-dihexyl-5,6,10,11-tetrahydrobenzo[h]benzo[7,8]quinolino[3,2-b]acridine 7b. 8 (0.203 g,
0.61 mmol), EtOH (5 mL) and 37% wt HCI (0.18 mL, 2.00 mmol) were added into a sealed flask
and purged with N2 for 5 min. a-Tetralone (0.17ml, 1.28 mmol). was added and the reaction was
stirred at 75 °C for 20h. The reaction mixture was cooled down to room temperature, then quenched
with 5% aqueous NaOH solution. The mixture was then extracted with dichloromethane (DCM),
the organic fraction was dried over MgSQg, then filtered and evaporated. Recrystallization from
EtOH gave 7b as a yellow solid (0.176 g, 0.32 mmol, 52%). 'H NMR (400 MHz, CDCls) & = 8.96
(1H, s, CH), 8.70 (2H, d, J = 7.58 Hz, CH), 8.61 (1H, s, CH), 7.47 (2H, m, CH), 7.41 (2H, m, CH),
7.30 (2H, d, J = 7.33 Hz, CH), 3.27 (2H, m, CH>), 3.19 (2H, t, J = 5.81), 3.04 (2H, m, CH>), 1.78

(2H, m, CH2), 1.60 (2H, m, CH,), 1.46 — 1.34 (4H, m, CH,), 0.94 (6H, t, J = 7.07 Hz). *C NMR



(100 MHz, CDCls) 6 = 154.24, 145.87, 143.62, 139.59, 135.36, 129.75, 129.39, 127.63, 127.52,
127.29, 126.93, 125.57, 118.29, 31.84, 30.16, 30.01, 28.46, 28.29, 25.61, 22.74, 14.10. HRMS
(ESI): [M + H]+ calcd for CaoHasN2 m/z 553.3577, found m/z 553.3579 (correct isotope
distribution)

1,1'-(4,6-dihexyl-2,8-dimethylpyrido[3,2-g]quinoline-3,7-diyl)bis(ethan-1-one) 7c. Obtained
by reaction of 8 with acetylacetone employing the same procedure as for 7b in 51% yield. 'H NMR
(400 MHz, CDCl3) & = 8.73 (1H, s, N-C=C(H)-C-N), 8.65 (1H, s, CH), 3.02 (4H, m, CH2), 2.70
(3H, s, CH3-CO), 2.65 (3H, s, CH3-Ar), 1.77 (4H, m, CH2), 1.53 (4H, m, CH2), 1.28 — 1.43 (8H,
m, CH2), 0.91 (6H, t, J = 7.07 Hz, CH3). 3C NMR (100 MHz, CDCl3) & = 206.10 (CO), 155.27,
146.25, 143.10, 135.17, 128.24, 123.76, 120.10, 32.68, 31.59, 31.42, 30.21, 30.08, 24.19, 22.61,
13.99. HRMS (ESI): [M + H]+ calcd for C30H41N202> m/z 461.3163, found m/z 461.3166 (correct
isotope distribution)

6-amino-7-hexanoyl-9-hexyl-3,4-dihydroacridin-1(2H)-one 7d. Obtained from reaction of 8
with 1,3-cyclohxedione employing the same procedure as for 7b with 32% vyield, recrystallized
from hexane/EtOH. 'H NMR (400 MHz, CDCls) & = 8.70 (1H, s, N-C=C(H)-C-N), 7.01 (1H, s,
CH), 6.42 (2H, br. s., NH2), 3.46 (2H, m, CH2), 3.16 (2H, t, J = 6.06 Hz, CH2), 3.09 (2H, t, J =
7.33 Hz, CH2), 2.75 (2H, t, J = 6.32 Hz, CH2), 2.15 (2H, m, CH2), 1.56 — 1.85 (6H, m, CH2), 1.32
— 1.48 (10H, m, CH2), 0.88 — 0.96 (6H, m, 2CH3). 3C NMR (100 MHz, CDCls) & = 203.32,
199.27, 166.23, 156.13, 151.18, 151.10, 131.95, 121.89, 121.30, 118.51, 110.54, 41.09, 39.82,
35.34, 31.66, 31.63, 31.41, 30.07, 29.15, 28.94, 25.25, 22.66, 22.53, 21.09, 14.06, 13.99. HRMS
(ESI): [M + H]+ calcd for CzsH3z7N202 m/z 409.2850, found m/z 409.2861 (correct isotope

distribution)



13,15-dihexylbenzo[4,5]furo[3,2-b]benzofuro[2*,3":5,6]pyrido[3,2-g]quinoline 7e. Obtained
from reaction of 8 with benzofuranone employing the same procedure as for 7b with 45% vyield,
purified using column chromatography (Hex:EtOAc = 2:1). *H NMR (400 MHz, CDCls) & = 9.26
(1H, s, N-C=C(H)-C-N), 8.77 (1H, s, CH), 8.45 (2H, d, J = 7.58 Hz, CH), 7.65 (2H, t, J = 7.58 Hz,
CH), 7.55 (2H, J = 8.08 Hz, CH), 7.47 (2H, m, CH), 3.48 (4H, t, J = 7.83 Hz, CH2), 1.94 (4H, m,
CH2), 1.58 (4H, m, CH2), 1.22 — 1.46 (8H, m, CH2), 0.92 (6H, t, J = 6.82 Hz, CH3). 1*C NMR
(100 MHz, CDClz) 6 = 160.05, 149.11, 145.77, 144.37, 131.52, 128.72, 126.34, 124.80, 123.43,
123.25, 122.90, 118.13, 112.06. HRMS (ESI): [M + H]+ calcd for CzsH3z7N202 m/z 529.2850,

found m/z 529.2862 (correct isotope distribution)

Attempted dehydrogenation of 7a and 7b:

7a 12,14-dihexyl-1,2,3,4,8,9,10,11-octahydroquinolino[3,2-b]acridine (7a, 0.2 g, 0.439 mmol)
and Pd/C (0.047 g, 0.439 mmol) were added to a flask, connected to a reflux condenser and bubble
counter and were purged in N2 for 5min. Ph2O (5 mL) was added and the reaction mixture was
heated at 200 °C for 24h. The reaction mixture was quenched with CHCI3 (30 mL), 10 % HCI (20
mL) and aq NaOH was added till the mixture was alkaline. The organic layer was extracted,
washed with water and DCM several times. TLC only showed spots of Ph2O and no trace of the
desired product.

7b: 7b (0.167 g, 0.366 mmol) and Pd/C (0.040 g, 0.376 mmol) were added to a flask, connected
to a bubble counter and were purged in N2 for 5min. Ph2O (4.2 mL) was added and the reaction
mixture was heated at 175 °C for 24h. The reaction mixture was filtered through celite, washed

with DCM, and the filtrate evaporated. After which Hexane was added, and left in the freezer for



1h. Then, the mixture was filtered and the brown residue (0.030 g) was obtained. NMR showed a

complex mixture of oligomers.

4,6-dihexyl-2,3,7,8-tetraphenylpyrido[3,2-g]quinoline (17a). The procedure is representative
for synthesis of 17a-c. A mixture of 8 (499mg, 1.5 mmol), 16a (648mg, 3.3 mmol, 2.2eq) and
TsOH*H20 (628mg, 3.3 mmol, 2.2 mmol) was stirred at 105°C under nitrogen for 1h. Cooled
down to room temperature, quenched with agueous ammonia, extracted with DCM, dried over
MgSOs, and then evaporated. Recrystallization from ethanol afforded 294mg (0.45 mmol) of 17a
(30% vyield).

IH NMR (400 MHz, CDCl3) § =9.13 (1H, s, N-C=C(H)-C-N), 8.88 (1H, s, CH), 7.39 — 7.44 (4H,
m, Ph), 7.29 — 7.36 (4H, m, Ph), 7.19 — 7.25 (10H, m, Ph), 3.11 (4H, m, Ar-CH2), 1.76 (4H, m,
CH2), 1.38 (4H, m, CH2), 1.23 (8H, m, CH2), 0.85 (6H, t, J = 6.82 Hz, CH3). 3C NMR (100
MHz, CDCIs3) 6 =160.93, 146.68, 146.18, 141.28, 138.99, 133.28, 130.59, 130.04, 129.84, 127.98,
127.68, 127.53, 127.07, 125.10, 120.45, 31.40, 31.10, 30.00, 29.92, 22.50, 13.97. HRMS (ESI):

[M + H]+ calcd for CagHa9N2 m/z 653.3890, found m/z 653.3905 (correct isotope distribution)

2,8-bis(3,4-dimethoxyphenyl)-4,6-dihexyl-3,7-diphenylpyrido[3,2-g]quinoline (17b).
Obtained by recrystallization from ethanol with 33% yield.

IH NMR (400 MHz, CDCl3) & = 9.08 (1H, s, N-C=C(H)-C-N), 8.84 (1H, s, CH), 7.30 — 7.40 (6H,
m, Ph), 7.22 — 7.26 (4H, m, Ph), 7.17 (2H, dd, J1 = 8.34 Hz, J2 = 2.02 Hz, 2H, CH), 6.85 (2H, d,
J=2.02 Hz), 6.80 (2H, d, J = 8.34 Hz, CH), 3.87 (6H, s, OCH3), 3.63 (6H, s, OCH3), 3.09 (4H,
m, Ar-CH2), 1.74 (4H, m, CH2), 1.37 (4H, m, CH2), 1.23 (8H, m, CH2), 0.84 (6H, t, J = 6.82 Hz,

CH3). °C NMR (100 MHz, CDCls) & = 159.96, 148.83, 147.73, 146.70, 146.26, 139.47, 133.82,



133.04, 130.58, 129.58, 128.20, 127.12, 124.92, 123.16, 120.38, 113.49, 110.48, 55.79, 55.60,
31.39, 31.08, 29.99, 29.90, 22.49, 13.96. HRMS (ESI): [M + H]+ calcd for Cs2Hs7N204 m/z

773.4324, found m/z 773.4313 (correct isotope distribution)

2,3,7,8-tetrakis(3,4-dimethoxyphenyl)-4,6-dihexylpyrido[3,2-g]quinoline (17¢). Purified using
column chromatography (DCM : EtOAc 1:1). *H NMR (400 MHz, CDCl3) § = 9.06 (1H, s, N-
C=C(H)-C-N), 8.82 (1H, s, CH), 7.12 (2H, dd, J1 = 8.34 Hz, J2 = 2.02 Hz, CH), 6.97 (2H, d, J =
2.02 Hz, CH), 6.88 (2H, d, J = 8.34 Hz), 6.76 — 6.83 (4H, m, 2CH), 6.72 (2H, m, CH), 3.93 (6H,
s, OCHB3), 3.87 (6H, s, OCH3), 3.75 (6H, s, OCH3), 3.70 (6H, s, OCH3), 3.13 (4H, m, Ar-CH2),
1.78 (4H, m, CH2), 1.42 (4H, m, CH2), 1.26 (12H, m, CH2), 0.86 (6H, t, J = 6.82 Hz, CH3). *C
NMR (100 MHz, CDCIs) 6 = 160.93, 146.68, 146.18, 141.28, 138.99, 133.28, 130.59, 130.04,
129.84, 127.98, 127.53, 127.07, 125.10, 120.45, 31.40, 31.10, 30.00, 29.92, 22.50, 13.97. HRMS
(ESI): [M + H]+ calcd for CssHesN2Og m/z 893.4735, found m/z 893.4752 (correct isotope

distribution)

20,22-dihexyl-2,3,6,7,13,14,17,18-octamethoxydibenzo[a,c]dibenzo[5,6:7,8]quinolino[2,3-

iJacridine (18b). BFs*Et.O (1.21ml, 9.4mmol, 9.1 eq of BF3) was added to a mixture of 17b
(772mg, 1.0 mmol), [Bis(trifluoroacetoxy)iodo]benzene (PIFA, 1871mg, 4,4mmol, 4,4 eq) and
8ml of anhydrous DCM at +5°C under nitrogen. Then the mixture was stirred for 2h at +15°C.
After quenching with saturated aqueous Na2COgz solution, the organic compounds were extracted
with DCM. The organic fraction was dried with MgSO4 and evaporated. Column chromatography
(DCM : EtOAC : EtsN = 9:1:0.2) afforded 214 mg of the product as a red solid (28% vyield). H

NMR (400 MHz, CD.Cl; + CFsCOOH) & = 9.61 (1H, s, N-C=C(H)-C-N), 9.53 (1H, s, CH), 8.56



(2H, d, J = 7.58, CH), 8.41 (2H, d, J = 8.08), 8.34 (2H, s, CH), 8.00 (2H, s, CH), 7.94 (2H, m, CH),
7.83 (2H, m, CH), 4.25 (6H, s, OCH3), 4.21 (4H, m, CH2), 4.12 (6H, s, OCH3), 2.17 (4H, m,
CH2), 1.68 (4H, m, CH2), 1.34 — 1.48 (8H, m, CH2), 0.92 (6H, t, J = 7.07 Hz, CH3). 1*C NMR
(100 MHz, CD:Cl, + CFsCOOH) & = 159.15, 158.57, 152.16, 147.39, 136.71, 134.49, 131.61,
131.01, 130.61, 128.77, 127.47, 126.67, 126.39, 125.14, 125.11, 117.12, 109.72, 107.43, 106.31,
57.42, 57.18, 34.65, 33.58, 31.97, 30.37, 23.17, 14.27. HRMS (ESI): [M + H]+ calcd for

Cs2Hs3N204 m/z 769.4005, found m/z 769.4014 (correct isotope distribution)



0 [ppm]

N
. o
z

Br

Br

zZ
N
o

Pris L — N LLLOTL

£89'8L—_

Br
NO,

Br
O,N

il I
(- |
cemell — H
208°72L —
0BE"LbL — |
- w@
LiZerl—
6892°L — Z0EE'D |
L H
olLFe8 — g 2910 L
699F'8B — = 0000° L1 \
T T T T _ T T T T _ T T T T _ T T T T T T
: — : ; : ;
s °

I
124] og 0z 0l ] Dedl gl o

[ppm]

100

150

200



g
E-3
]
0000 — o
L1E0 -
SE6°0 H/. £
£SEN o o, -
e mK £ eig ] 008'el / nw/_
9pe'L
Tl = L2 78576 | mom— N z
wael =] L 0e1'zZ
p 1z —
art s0LLZ
oL £ e PLObE —
abp'L i
15t°L
15671 E o
1op°L it
ziv'L o =z
6L ED N
195'L
929'L <« r O
POl Fa
$99°L
289'L )
5052 - r
£252
W5z Le
pu
[~ =
~
e
@ L
Fa
. PEEPL—_
F3 €899 —_
H 00022 7~
o 8L LL
Fa
“ L
Fo
]
N [~
[
o~
E s [
o
506'90L —
ST
N L
- ©
vozL— // hw/_ ES
5Ll — N —_— 0L 6L LZL —
ZIgEzL —
[~ o
corg— —————————— 000'L]
P4 F 5Z0°LbL —
7 3
| PO LY —
Lo
T T T T T T T T T T T T T
[1241 sl ol g [i24] ] oL g 0

[ppm]

10

T
100

T
150




+MS, 8.67min #518)

357.1813

Vi

NO,

O,N

358.1876

J\

359.1845

Intens.

2500

2000

1500

1000

500

356

20e's —

0599's —

BLE'9 ——
L199—"

0Lz L —

gle8—

T T
ppm

CeH13

CeH13

29 28 27 26 25 24 23 22 21 20 19 18 1.7 16 15 14 13 .2 1.1 1.0 09

R

@
2

o
o
<

——T
2] sz

[ppm]

T
0

11



T & g o g - . - mowe =
= -] @ © = = - 1] @ OB = b=
1 g 3 8 e S k] @ cowy 9
o | o - - - 1] Ll = ) o ON NN -
M | | S .
o
] CeH13 CeHis
1 O (@)
g,
i H,N NH,
o
1 T T T T T T T T T T T T T T T T T T T T
200 150 100 50 [} [ppm]
Intens, +MS, 2 50min #1439, Background Subtracted
x1o4 3332535
CeH13 CeH1s
31 O (@]
H,oN NH,
2.
14
3342566
| |
\\ JI 1 335.2540
0 . : , AN ; AN
a3z 333 334 335 338 miz

12




0000 — ] - m
F e H
Q.
o
Lo r
-
080'pL —
8080~
L2860 —= T 5259
Fid - 60122
ove'L =
95e'L wzez—"
ZLEL [ 009'92 ——
BLEL L 5516 Seee——
9L T PI96Z —=
ee'l bovy | 20208 ——
cot'L \2rY verie—"
SLiL g8 ——
i | o £90'3¢
1581 A I1BL8 | o
8i5'L
2661
1L
Za9'L &
5951 L
zig'L
089’1
169'L )
902'L o
Ford [=ial
196'L —
6961 L« 5298 |
1661 N
7967
1182 s
2662 E
sLLe L~
e o
841'e
BLrE r= 0BY'9L
Le 4 L00'L2 ==
o [
| ® [
o~
Lo r
(3]
Lo F
™ 4
@
206 LI — «
™ L
@ I N
©
T N\ 20L¥2L — (@) Z
© \ 859521 ——
O Z 6zr izl —
|
5972 — Era0 ™
T <
™ L
a T
I
© oLLpPL—_ O) / Z
@) zZ LiBPPL /
N\ / =
vag'8 — ES0L
0eo8 ze019L —
— 7 — —— 71—
[124] 0z -] oL ] [124] gl ol g 0

13



miz
g
o
H

458

+MS, 2.36min #141, Background Subtracted
CeH1z CeH1z
= X
NS /
N N
4583611
\ 459 3642
. h
J VAN , ,
459 480 461
ggnaee AP RSRYoHT L NRC R8N EESRg
030309 03 03 03 :\q-—-—‘—‘—-—-—-—‘—‘—-—-—-—-—-—-—-—-n:ljoq;
T T T T T T T T
3.1 ppm 18 17 16 15 14 ppm
T T M T T T T T T T
8.8 8 8.4 8.2 8.0 7.8 7.6 7.4 ppm
I —| [0 |= =
L EEE
=t s =kl oo

4573582

C6Hl3

e

0|
1
o

|

C6Hl3

|
@
=1t

6L \ prd

197°L ;

S8zl

89¢°L :

896°L
.ﬁ vaEL -

88e'L ;

ZorL

90K L

i

esrl Z 5

sevL /

ZivL

PivL J

c8e's ~

mmw.ww £0°]

199°8 }
& 898

Shes—— w1 |

x109]
1.04
0.8
06
0.4
0.24
0.0

Intens,

tppm]

14

[124] j:74 0z g1 oL g 0



T4 g o 3 ecessuze o . ororee @ o
- L] mn w0 M R=0NT NN L] -0 m NN O =~
1 2 2% 2 SIanhNE8 © P Bpr e i 3
17 117 187 1 W WY
E,
] CeHiz  CgHis
24 NS —
] O N N
o
S — ———
140 120 100 20 &0 a0 20 ppm]
Intens. +MS, 3.47min #207
x104 553.3579
5 CeH1s CeH13
= X
N\ /
N N
4
3
554.3612
2,
1,
555.3623
J 556.3556
552 553 554 555 556 557 miz

15




£ £
- £ g g
0000 — s L& 2
o
4
- L Imi=d
2
= N
968'0 -
P10 @ 0869 |
9260 = L regeL —
1860 <
zze'L =
el n — 27— [
0ge’L - sITe 11957 ——
- 16112
09¢°L © j—— .
8981 -2 187 s 810°0¢
- T .
wmm" B g6y LBG'IE %
6pglL -2 089°2C
ost'l > p ro r
03L°L )
65L°L
69L°L -2
BLLL o -8
08¢} .~ L
- Lo \L@
9Y9°Z B
oz~ o r
@
£00°€ —,_ 29 |
vZ0E —= S TOE T,
pro°e -3 L
X PBI9L
© L 100'2L —=
J OEQ 6LELL F
[
- o
@
-~ Lo L
x
&
o L g
2 e Yo}
“ L i
= o
001021 — F
95L8ZL —
967 BT — L
LrgeL —
Fo PoVERL —
£5Z0pL —
o
o
L pLzegL —
0rzL— —
[~ oo
-8
o
260°902 —
0g9'8 — oL0"
pers—— J
— —— —
[l oz -] ol 0 [124] g4




Intens +MS, 4 42min #264, Background Subtracted
X109 4613186
CeHis CeHis
1.54
1.0
452 3192
0.5
| 461 8173 463.3231
f !
0.0 , : L L W A\ : :
' 480 481 452 463 484 465 miz

17



- |
0000— = -
Lo
g
Lo
3 | vea'eL—
1180 =
PeE 0 - -
1580~ - L9 22—
beg0 Lo L 929'22
0zl \
6LZ'1 Loy 3
gzl 3 ses 66662,
e §0Z T +20'02
st Lo L zzl'1e
gez ) 3 gy Le e
Bre'l O
59271 F3 UL
£8e'L
1or'L " e
199'1 Fa c
801} [ &
12l Lo =
sel’l B
ove’L [
59L°1 £
99¢°} - 9
arl . Mo
bIOE E
B305 i - Pl
vBO'E o
shle Fa
E
Lg
=
502'9¢
£20°LE W
L [
X
g
=
Le [
°
|- N @
e e
L | o o o
oaL % % vivozL— T
vali o ozrszL—, © \ \
oot @ L S60°2Z1 O Z
Zizi-4 T - \M 255221~
6121 © \ Ny ETIN) YoL izl i~
wum.h C N GBL POO'BZL
i J ger 358621
e =1 z80°02L
i — LLo0eL «
ety 36z EEL
cobs SL06EL— I
75 N >
wei| T
el COFOPL —_ /
erel © 269°8PL —
18z (@) Z
96€°L / [
sec \ ey e
S0K'L o o
Lyl u 1|
olgs— - c 100k L
eLLe— o o ¥EE £96°091 —
L e e s e B e B B LA s s e B s B s B e T LA B — T
T
[124] [:74 0z -] ol g ] [124] st ol

[ppm]

18



#ME, 0.7 min #45

53,3905

CeH13

CeH13

Ph

Ph

Ph

7/ \

N

=
SN

Ph

5. 3033

miz

B35

gE2

¥105

Inienes.

1.5

1.0

0.3

(VK]

T
700 695 690 685 680 675 ppm

T T T T T T T
10 7.0

740 735 730 7.25 720 7.

E

s

@09
<[ E
bl e
o

[ppm]

19



by O NN =< o= b= 10 00D -3
] §  BrRNSRShoonhe=R 29 Y] 23 3E88 § 2
1 IS S T S Y SEL
w_|
o |
o
o
| T T T T T T T T T T T T T T T T T T T T
200 150 100 50 o [ppm]
Ir‘ltensq.. +MS, 8.13min #4585, Background Subtracted
x10 773.4313
1.54
10 774.4353
0.5 ‘
| ??5_:\1398
\ /I
' |\ 776 4421
\ !
00 AN Y B A W A .

772 773 774 775 776 777

20

778




0.8 ppm|
[ppm]

0000 — - -
o
=
~
Zr80 [ .
wmm”o % SEl
ety | < r 186eL —
o
8471 —
g9z°1 Wm gbELL
pLzl © 6T | 6v92z —
s %m Fe BOL? |
1L £20°08
82kl 22108 —m
Z0LL L (5] ewe.:.uu\u
6511 - 69518
BLI'L o
wi s
Loy r
o 619'98
028’5
< 693'56 W.
sa0c Fa L 726'SS
. 1
2L
; ©
sele Mo
r Z89'9L
[ Lo ) Iz 000'LL W
Zhie— T LeLL
0Lg'e—— y 7 N
88e = |
126°€ © M
1
o~
e
L oproLL
ozEoLL —=
887 €L ——
2borLl—
r 22631 —
836'bZL —
828 1L —~_
L pLLZEL——
@ zZoveL—"
€
& z51'8pl
Le L ZEE 5Tl %
s 288 Lyl
. BC1BYL
2 3% 6E9'BYL N
@ % LSE'BYL
Le % 867091 —

T
710
w| |o
-l |2
@o
T

T
[124] 0z -] oL g ] [124]

[ppm]

]

50

100

21

150

200




+MS, 3.20min #1981, Background Subtracted

893.4752

Intens,
x104

0.754

0.504

0.254

0.00

miz

&858

897

896

883

892

0000 —

S

£
n

o

oy
e -]
i e
Lol

0

il
L

o

8LlF9 —

600°L —

0Lz’ L —

G048 —

O

CeH13

CeH13

N/

HoN

3.0

3.2

3.4

i}

L

0 [ppm]

22



1 | [ Y Y 'S Sy VY

1 CeHiz CgHiz O

1 @) X
o_ —
27 H,N N

T T T T T T T T T T T T T T T T T T T T T

200 150 100 50 [ppm]

Intens. ] +MS, 6.40min #3582, Background Subtracted
x10% 409.2861

10 CeHiz CgHiz O

O X
/
H,N N

0.8

0.6

0.4+

410.2880
I
0.21
\ \ 411.2025
! "'
L L f A\

0.0~
407

408

t a1 ' M3 miz

23



[ppm]

E
-8
o 0Lz rL—
3
LS
3 L
9160 o
peeo = [p—
. — 91'ez
caEe = au =l
S
6L8°L
. ) d—
mmm.” = 150C) | goe08 —
bob'L < 896'LE —
1L - logy | plGee——
gLyl Lo 059re —
£zr'L o
ser'l -9 £B0R |
rhbL -
pSp'L s L
zor'L
699°L o
839'L -
90L°L Lo r
8312 -
LT o
9612 B 3 L
o BLLLE —
SlrIs—
peLy N L
0zt -\ - Jesre
22T —= ! ] —_—
Ty
192°% % F
vaz¥ W £
o ]
. o
0seg — =
N
(=]
Fo
<
(=] F
©
& L
0z8'Z F
et 0Le°80L
1982 - '901L ——
BaE'L @u 9zt 10l ——
wmmum @ PZL60L —
0L6Z 3
2605 e ozl —
zae°8 861" 12EELL —
olrs ZZVLl ——
wmm”m L LGB —
1888 91T
L86°92L #
£v6'6 —— o0 1= 999'921 —=
919’6 — oib izl ~—
PLLBZL
Le SL502L %
= ZLOIEL
oLgleL
08b-beL ~~
F oLLeelL
1867 LpL —
A 291261 —
Zv6'LL o
Z56'LL re 995851
SS6'LL ]
ZL108L —=
L vegooL =
S.6°091L
— T T T T T T T T T — T T I T T T
[124] 0z gl oL g 0 [(E3) I ) zl

[ppm]

20

40

60

80

100

120

140

160

24



Inienss. +M3, 16.75min #1001, Baclground Subtrached
wi 0] TEG 4014
3.0 \
2 5
204
TT0. 4066
15 ||I|
1.0 |
| | 774108
|
0.5 ||
| | |
| | I
| [ |1
| 7E0.8e77 | 4947
[} ™88 | \ 4 Iz 7733671
o0 . ’ i s .lII . J ' = J'Iﬁ\\_- v " .
TEa 7E4 770 EEa 772 773 miz
5
= [ ST N ORDORW~OO - OO O-DOAN~OVOO =00 @ ™ — 00— 0o~ b=
o & BE OIS GGoRRSRRs g 235 CRRRRERRATEITYSRERERARY 8
] CeHis CeHis
0 | (@] | AN AN (0]
7 — /
O ana® A LA A
- T T T T T T T T T T T T T T
e 34 32 30 28 26 24 22 20 18 16 14| 1.2 ppm
4 9.‘2 9.‘1 9.‘0 8‘.9 8‘,8 8‘.7 B‘.G 8‘,5 8‘.4 8‘.3 8.‘2 8.‘1 8.‘0 7.‘9 7.‘8 7.‘7 7.‘6 7‘.5 p‘pm
w
o \ J |
| o 09 | (w0 W o bl 00 o | [
(& mg a0 i S T8 ¢
e il o w0 S
] ‘ . ‘ ‘ ‘ ‘ ‘ ‘ : ‘ . ‘ . . ,
8 [ 2 [ppm]

25



Lovl —

29T —
289'97 —

00L'62 —
oLLe—

E6CEG —

8rorZLl —

1607811 —

198221
pBZEZI W
6EC'SZL ——
BZLYZL ~—
007 921

roLszL —

alriel —

PLE PP —
sLLgkl —

PLOERL —

920091 —

[i=4]

[ppm]

20

160

+M3, 3.30min #1987, Background Subfracted

530,2886
f

5202862

532 2965

IniensE.
x103
10
0.8+

006

0.4

02

(LX)

miz

532

530

528

26



3.5+

3.0+

2.5+
2.0+

1.5+

Intensity (a.u.)

1.0

0.5

0.0

T T T T T T T T T T 1
250 300 350 400 450 500
Wavelenth (hm)

400

350 —17a
—17b

3007 ——17c

250
200

150

Intensity (a.u)

100 H

50

-50

T T T T T T T T T
400 450 500 550 600
Wavelength (nm)

UV Vis (top) and photoluminescence (bottom) spectra of 17a-c (5 x 10° M in chloroform)

27



