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3,6-Dioctyloxyphthalonitrile (4a)
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3,6-Dioctyloxyphthalonitrile (4a) . " !
"HNME. (600 MHz, CDICL) & 715 (2H, s, H4.5), 404 (4H,t, T=63 o 5 R w
Hz H 17, L84 - 179 (45, m H-2), 1.50 - 144 (4H. m H-3). 1.36 - e 4 O

124 (16H, m H4 56,7, 0.88 (6H, t..J="T.0Hz H-8).
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3.6-Dioctyloxyphthalonitrile (4a)
UCNME (151 MHz, CDCL) 5 155.3 (C-3,6), 118.7 (C4.5), 1132
(CM), 1054 (C-1.2), 704 (C-17, 31.9, 293, 29.3, 20.0, 259 (C-37, 228,

142 (C-80
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3.6 Dioctyloxyphhwlonitrle (4a) - DEPT

:..C NME (151 MEz CDCL) & 187,704, 319,203,203, 200, 250 228 142
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3.6-Dioctyloxyphthalonitrile (4a) - EMBC
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3.6-Drpentoxyphthalonitrile (4h)
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Hz H-1Y, 1.85—1.70 (4H. m H.2"), 145 (4H. dt, /= 149,72 Hz, =L
H-37. 140 - 1.33 (4H. m_ H 4", 092 (6H. . J= 73 Hz. 5.5,
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3.6-Dipentoxyphthalonitrile (4b)
BCNMR (151 MHz, €DCL) 5 155.3 (C-3.6), 118.7 (C4.5), 1132
(CN), 105.1 (C-1.2), 70.3 (C-17), 28.7 (C-21, 28.0 (C-3", 224
(C4n. 140 (C-5Y).
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3.6 Dipentoxyphtimlonirie (4h) - DEPT

BC NME (151 MHEz, CDCL) & 118.6,70.2, 286,270,223 273, 14.0.
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3,6-Dibutoxyphthalonitrile (4c)

3.6-Dibutoxyphthalonitrile (4¢) . or R

C 5 2
'H NMR (600 MHz, CDCL) § 7.18 (2H. s, H-4.5), 4.05 (4HL t, J= 6.4 y ML -1
Hz H-17, 1.83 — 1.75 (4H. m. H-2), 1.55 — 1.46 (4H. m. H-3", 0.96 “ T

(6H. t J=74Hz HA).
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3_6-Dibutoxyphthalonitrile (d¢)
BCNMR (151 MHz, CDCL) 5 155.3 (C-3.6), 118.8 (C4.5). 1132
(CN), 105.0 (C-1.2), 70.0 (C-17), 31.0 (C-2), 19.1 (C-3"), 13.8
(ca).
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3,6-Dibutoxyphthalonitrle (4c) - DEPT
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3.6-Dibutoxyphthalommmle (4¢) - EMBC
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4,5-Bis(2,4-di-tert-butylphenoxy)phthalonitrile (6b)

4.5-Bs(2.4-di-fert-butylphenoxy)phthalomtrle (6h) 6 &
ML AR F §
5
'H NMR (600 MEz CDCL) 5 752 (2H. d.J=2.3 Hz H-3". 7.31 (2EL dd. J= 84, :(;E R 'j@\
23Hz H-5).721 (2.5, H-3.6), 6.86 H. d. J= 8.4 Hz, H6), 139 (36H. 5, NCT S o e
C(CH)s).
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4.5-Bis(2.4-di-terr-butylphenoxy)phthalonitrile (6h)

UCNMR (151 MEz CDCL) 5 152.5, 130.6. 148.5, 1408, 125.1 (€37, 124.7 (&30
121.7 (C-3.6). 120.4 (C-6. 115.4 (CN), 109.6 (C-1.2), 35.0 [C(CHy)s]. 34.8
[C(CHs)s], 31.6 [C(CHs)s]. 30.4 [C(CH:)s]
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4.5-Bis(2.4-di tert-buryiphenoxy)phtilonimle (6h) - DEPT

T NME: (151 MEEz, CDCL) & 12 7,121.7,1204, 31.6,30.4.

— — — — —
200 10 180 170 160 150 140 130 120 110 100 80 70
f1 (ppm)
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1.2-Dpentoxybenzene (9)

'H MR (600 MHz, CDCL) 5 6.93 — 6.89 (2H, m, H-Ar), 4.02 QH. . J =
6.7 Hz H-17. 1.89— 1.82 (2H. m H-?), 1.52 — 1.46 (2H, m H.3", 145
138 (2H, m, H4", 096 (3H. t,.J= 73 Hz H.5).
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1.2-Dpentoxybenzene (9)
BCNMR (151 MHz CDCL) & 1493 (C-1.2). 121.1, 114.1, 69.3 (C-1),
201 (C-27). 28.3 (C-3"), 22.6 (C4", 14.1 (C-57.
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1.2-Dipentoxybenzene (9) - DEFT
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4,5-Dibromocatechol (8)

4.5-Dibromocatechol (8) L6
'E NMR (600 MHz, Acetone) 5 7.14 (2H. 5. H-3.6). :@:

Br (8181
1

H-3.6

200 —=

4. 5-Dibromocatechol (8)

BCNMER (151 MHz Acetone) § 146.2, 119.8 (C-3,6), 112.6.
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4 5-Dibromocatechol (8) - DEPT

PO HME (151 MHz, Acetone) 6 1198,
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4 5-Dibromocatechol (§) - HMBC
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1,2-Dibromo-4,5-dipentoxybenzene (10)

1.2-Dibromo-4, 3-dipentoxybenzene (10) . L om oy s
H NMR. (600 MHz, CDCL) 5 7.07 (1H. s, H-3.6). 3.95 QH.1./= 6.6 Hz, nrﬁm R=YYTY
H-1%, 1.84— 1.79 (2H, o H-27, 148 — 1.36 (4L, m H-3'.47, 0.94 (3HL 1. J= 3
72Hz H5Y).
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1.2-Dibromo-4, 5-dpentoxybenzene (10)

130 NME. (151 MHz, CDCL) 5 149.0 (C4.5), 117.9 (C-3.6), 114.7 (C-1.2), 69.6
(C-17, 28.8 (C-21, 28.1 (C-3, 22.4 (C4", 14.1 (C-5).
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1.2-Dibromo-4. 5-dipentoxybenzene (10) - DEPT

U MM (151 MEz CDCL) 6 1179, 69.6, 288 281 224 141,

T T T T T T T
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1.2-Dibromo-4. 5 -dipentoxybenzene (10) - HMBC
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1.2-Diodo-4.5-dpentoxybenzene (11) 6
1 Of 1" 3 5
% 3
'H NME (600 MHz, CDCL) 5 724 (1H. s, H-3.6). 392 2H.t. J=66 n R= m
Hz H-17.1.82-1.76 2H. m H-2), 1.46-1.33 (4H. m. H-3"4", 0.92 I 3 OR =
(3H.t,J=72Hz H.5). ;
H-3.6 H-1' H-2 H.5'
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1.2-Duodo-4.5-dpentoxybenzene (11)
BCNMR (151 MHz, CDCL) 5 149.8 (C4.5). 123.8 (C-3.6), 96.1
(C-1.2).69.5 (C-1". 28.8 (C-27, 282 (C-3"7. 225 (C-47. 141
(C-5.

S L L L
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1.2-Diiodo-4., 5-dpentoxybenzene (11) - DEPT

PCHME.(151 MEz, CDCL) 6 123 8, 605,288,282 225, 141

T
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1.2-Diivdo4. 5-dipentoxybenzene (11) - EMBC
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4,5-Dipentoxyphthalonitrile (6¢)

4.5-Dipentoxyphthalomtrile (6¢) f

N O 1 3 5
'H NME (600 MHz, CDCL) § 7.12 (2H. 5. H-3.6). 404 (4HL 1. T =63 _ ﬁ R=N"57
Hz, H-17,1.88— 1.81 (4. m, H-2, 1.47—1.35 (8H, m, H-3'47), 0.92 Ny R -
(6H. t.J=72Hz H.5).
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T 1 T 1 T ol - - T T T o A T ¥ T i) T v A~ 1 T T T T T T 1 fl1 T T T T
7.15 7.10 4.10 4.05 4.00 1.90 1.85 1.80 1.50 1.45 1.40 1.35 1.30 0.95 0.90
f1 (ppm)

- ———
ST —
Y

4.5 Dipentoxyphthalonitrile (6¢)

ZCNMR (151 MHz, CDCE) 6 152.5 (C4.5). 116.1, 115.8 (C-3.6),
1083, 69.8 (C-17), 28.4 (C-2, 28.0 (C-3). 22.4 (C4), 14.0(C-5).

I T T T T r T r I T T T T T I r T T I T | T T T I r I T T T | T I T I T
200 190 180 170 180 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 Q
f1 (ppm)
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4.5 Dipentosyphhalonitrle (6c) - DEPT

C HME (151 MHEz, CDCL) & 115.8, 69.8,28.4, 280, 224, 140,

T T T T T T
200 190 150 170 160 150 140 130 120 110 100 S0 B0
f2 (ppm)

4.5 Dipertoxyphfhulonitrle (6¢) - HSQU

70

50

40 30 20 10 []

1 {ppm)

100

110

120

T T T T
70 6.5 6.0 5.5 5.0 4.5 4.0
2 (ppm)

Page S26

35

©AUTHOR(S)



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2023, vii, S1-S65

4.5 Dipentosyphhaloritrle (6¢) - EMBC

1 {ppm)

R

120
120
140

150

160

75 0 65 6.0 55 50 4.5 2.0 2.5 2.0 L5 1.0 0.5

4.0
2 (ppm)
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1.2-Dihexylbenzene (13a) f vy s
'"H NMR (600 MHz CDCL) 5 7.19— 7.12 (2H, m H-Ar), 2.66— 2.61 5 ’ 35
(PH, m H-1'). 1.65— 1.56 (7H, m H-2'). 145 1.40 (2H, m H-37), 1.30 4CER R=X"575%
— 1.32 (4H. m. H-4'5), 0.96 — 0.90 (3H, m. H-6)). 3
A i | i | e |
ﬁnll
|'| H I' \ |l| h i I
| RV WOV s V7
M “T'J'MJL_ . JY LI _.f'uNll"’ W | Ivk-»._. o | \
=z = = = =] =
- = I3 -+ s
| I B S B e e R ke e — (o e — e A B S B
720 715 710 270 265  2.60 1.65  1.60 1.45 140 1.35 095 0.0
f1 (ppm)
JJ ‘ _Li" |
H I LI |
3 2 22 2
T T T T T T T T T T T T T T T T T T T T T T 1 T T T T T T T T T T T T 1
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
1.2-Dihexylbenzene (13a)
“CNMR (151 MHz CDClL) § 140.7 (C-1.2), 129.2 (C-4.5), 1258
(C-3.6), 32.9 (C-1, 31.9 (C-2, 31.5 (C-3), 20.7 (C-4"), 22.8 (C-3). 14.3
(C-6).
I T T T T T T T T T T T T T T T T T T T I T T T I T 1 T T T 1 T T T T T 1 T I T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)
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1.2 Dihexybenzene (13a) - DEPT

PCHME (151 MHz CDCL) & 1203, 1258, 329,319,315, 207, 72.8 143,

200 190 170 160

1.2-Dihexylbenzene (13a) - HSQC

J—

140 130 120 110 100 30 80 70
f1 (ppm)

——
N

e ae—
=

L

50 40 30

L

£ »

20 10

L

10

30
40

50

{ppm)

f1

130

140

%5

7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5
2 (ppm)
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1.2-Dihexybenzene (13a) - HMBC

_._JnL ,AL J'.J%UL_

@
=]
1 {ppm)

5 0 6.5 6.0 5.5 50 4.5 3.5 3.0 2.5 2.0 1.5 1.0 0.5

4.0
2 (ppm)
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1.2-Diiodo-4.5-dihexylbenzene (15a) L6 -
"H NMR. (600 MHz, CDCl;) & 7.60 (IH, s, H-3.6), 248 - 245 (2H. m :@[ R W
H-17, 1.54— 148 (2H, m H-2), 1.38— 128 (6H, m H-3'4"5), 0.89 . N T o4
(3H, t.J =69 Hz HE). 3
H-3.6 H-1 H-2 H-3'4% H-¢'
— — F ’
| ~ ‘
‘ ||lJr|| ‘| ]
‘ 'l f lf I\,\ 'I ,Jl |||
| I III / ”| ;\,/\j WA JW ||U I'\.l' |
Ju JYV VL - AL \m t s
- : rTI o -
T | T ' At T | T v~ T T T v A~ T | T l v A | T |
7.60 2.50 2.45 1.50 1.35 1.30 0.90 0.85
f1 (ppm)
' T o
I T T T T T LA L L | T | T | T | T T T [ | T | = | T I T 1
95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0
f1 (ppm)
1.2-Duodo-4.5-dthexylbenzene (135a)
BCNMR (151 MHz CDCL) § 142.9 (C-4.5), 139.9 (C-3.6), 104.1
(C-12). 32.1, 31.8,31.1, 2.4, 22.7, 14.2 (C-6).

I T T T T T T T T T T T T T 1 T T T 1 T I T T T 1 T T T T T I T 1 T T T 1 T I T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)
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1.2-Diiodo-4, 5-dihexybenzene (15a) -DEPT

"C MR (151 MEz, CDCL) € 1399, 321,318,311, 204,227, 142,

7 3 e e 7 7 O] T
200 150 180 170 160 150 140 130 120 110 100 90 a0 70 60 =0 40 30 20 10 [1]
f1 {ppm)

1.2 Diiodo45-dihexybenzne (13a) - HSQC

&
=
1 {ppm)

75 0 6.5 6.0 55 5.0
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1.2-Diiedo-4.3-dihexybenzene (15a) - HMBC

-
-
.
]
&
i
&

(ppm)

f1

=100
r110
120

130

: :
75 7.0 6.5 6.0 B 5.0 45 4.0 35 2.0 25 2.0 1.5 L0
12 (ppm)
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4.5-Dihexylphthalonitrile (16d) 6 ) ]
'H NMR (600 MHz. CDCL) & 7.55 (s. 2H), 2.67 (t. J = 8.0 Hz 4H), M * . S
1.59— 1.53 (m 4H), 1.41— 1.34 (m, 4H), 1.33 — 129 (m. SH), 0.89 (1, J “I:[R R=NT570 %
=7.1Hz 6H). 1
H-3.6 H-1' H-2' H-3 H—4'_5'| H-¢'
= —_— _— b 1 —
| "' ‘
| ' | i \
" VY l 11
|| I HI\dll | A S -V
AN VRV VAR W N S L~~.__
T I = L —
———— e — R : , -,
7.55 2.70 2.65 1.60 1.55 1.40 1.35 1.30 0.90
f1 (ppm)
' y T
= i NeT
I T I T I T I T I T I T I T I T I T I T I T I T T T T I T I T I T I T I T I
95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 05 00
f1 (ppm)
4.5-Dihexylphthalonitrile (16d)
“CNMR (151 MHz, CDCl) 3 147.5 (C-4.5), 1340 (C-3.6), 1159
(CN), 112.8 (C-1.2), 32.6 (C-17), 31.6 (C4Y5"), 30.4 (C-27, 20.2 (C-3Y,
225 (C4Y5Y), 14.1 (C6).
1 ]
I T T T T T T T 1 T T T T T T T T T T T T T T T 1 T 1 T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm})
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4.5-Dihexyiphthalonitrile (16d) - DEPT

YCKME (151 MHz CDCL) 6 134.0,32.6,31.6, 30,4, 20.1, 225, 141

0 R 0 1 T (e T ] T
200 150 180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10 L]
f1 (ppm)

4.5-Dihexyiphthalonitrile (16d) - HSQC

10
20

—————— Yy 30

(ppm)

T
@
a

fl

75 70 6.5 6.0 5.5 50 45 4.0 3.5 3.0 25 2.0 1.5 1.0
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4.5-Dihexyiphthalomitrie (16d) - HMBC

| . ~ Fz0
= . L . - ® 30

+50

(ppm)

f1

—100
_—1. 10
_—1.20
_—1.30

140

+150

8.0 5 20 6.5 (] 55 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0
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2,5-Dihexylthiophene (23a)

2.5-Dihexylthiophene (23a)

5 royos
'H NMR (600 MHz, CDCL;) 5 6.59 (2H, 5. H.3.4). 278 (4H, 1, J="7.7 :E;}R R= 75757
Hz H1Y). 171 - 165 (4FL m. J= 153, 75 Hz H-2). 1.43 - 131 (125, 3 - !
m H-3'4' 57,093 (12H. t. J="7.0Hz H¢).

= —

| ] ‘
| I Y h A
fi i \"-'u..p/ “ Y
I Jlu’l‘w_ :JMJI\‘L VAl M
’ | | II
T T T I AT T T T I T T T T r T L | T T T I T T T A I T T T
660 655 2.8 280 275 270 175 170 1.65 1.45 140 1.35 130 0.95 0.90
f1 (ppm)

a.00

T ' T L
95 90 B85 80 ¥*5 70 65 60 55 50

f1 (ppm)

T T ' T
45 40 35 30 25 20 1.5 10 05 0.0

2.5-Dihexylthiophene (23a)
BCNMR (151 MHz, CDCL) 5 143.4 (C-3.4), 123.4 (C-2.5), 31.9(C-2).
31.8 (C4Y57. 303 (C-17), 20.0 (C-3). 22.7 (C4Y5Y, 14.2 (C-6".

Tt T T 1 T 1 1t T 1T [ 1 T 17
200 190 180 170 160 150 140 130 120 110f %DD )90 80 70 60 50 40 30 20
1 {ppm

1
0 0
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2.5-Dihexyithiophene (23a) - DEFT

YCHME.(151 MHz CDCL) £123.4,319,31.8, 303,290,227, 142

200 190 120 170 160 150 140 130 120 110 100 g0 70 =] 0 40 30 20 10 1]
f1 (ppm)

2,5-Dihexylthiophene (23a) - HSQC

T
i
=
ppmy)

i
u

f1

100
=110

120

130

6.5 6.0 55 5.0 4.5
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2 5-Dibexylthiophene (23a) - HMBC

(ppm)

—T
E]
f1

100
-—110
.—120
l—130

=140

150

70 8.5 &0 5.5 50 45 5 3.0 2.5 2.0 15 1.0

4.0 3
f2 (ppm)
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2,5-Dihexylthiophene 1,1-dioxide (24a)

2 5-Dihexylthiophene-1_1-dioxide (242) k%0 e s
"H NME. (600 MHz, CDCL;) & 628 — 6.24 (2H, m H-3.4), 2.46 (4H. t, | '/ R R= W
J=77Hz H-1). 1.68— 161 (4H.m J= 152, 7.5 Hz H-2), 1.41— 4~ b
134 (4HL m H-3Y), 133 — 1.26 (8H, m. H-4.5), 0.91 - 0.86 (12H. m. :

H-67.
H1' H-2' H-3' ‘ H4'5 H-6
— — : i : : :
.I. i l,ﬁ ‘
1 | U aoa ' Il"\h. T ,J'|
L JUVL, WALV ORI, VWA N Wi
2 8 8 g b= 3
- 1 i 4 -+ -
I T T T IJ - I T 1 T I v I T T T I’ sy T T I T T T I i T I T I
$30 625 620250 245 240170 165 160 140 135 130 1.25 090  0.85
f1 (ppm)
¥ s R A
2 <] g4z a

95 90 85 80 75 70 65 6.0 5. 5 40 35 30 25 20 15 1.0 05 00

3 50 4.
f1 (ppm)

2.5-Dihexylthiophene-1,1-dioxide (24a)
2CNMR (151 MHz, CDCL) § 144.1 (C-2.5), 121.8 (C-3.4), 315

(C-4Y5), 289 (C-37). 26.7 (C-2), 24.4 (C-17), 22.6 (C4Y5), 14.2 (C-6).

Nl " .y — iy

T T T T T T T T T T T T T T | T T T | T T T T T T T T T T T T T | T T T | T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 it} 50 40 30 20 10 Q0
f1 (ppm)
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2 5-Dihexykhiophene 1.1-dioxide (24a) - HMBC

1 (ppm)

90

100

110

120

130

150

6.5 6.0 55 5.0 45 3.5 30 2.5 2.0 15 1.0 0.5
f2 (ppm)
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2,3-Dicyano-1,4-dihexyl-7-thiabicyclo[2.2.1]hept-5-ene S-oxide (26a)

2.3-Dicyano-1_4-dihexyl- 7-thiabicyclo-

[2.2.1]hept-5-ene S-oxide (26a) 1

(8]
4
| R ()
SW R=

'H NME (600 MHz, CDCL) 3 6.34 (1H. d.J = 7.0 Hz. H-3/6), 6.27 (1F. R by
d,J=7.0Hz H-5/6), 3.92 (1H. d. J=52Hz H-23),3.17 (1EL d. J =
52 Hz, H-2/3), 2.17-2.03 (3H, m. H-hexyl), 1.96— 1.90 (1H. m. H-
hexyl). 1.55—1.36 (SH. nv. H-hexyl), 1.34—1.27 (SH, m, H-hexyl), 0.89
(H.t,J="7.0Hz CH,). 0.89 (3H.t,7= 6.8 Hz, CH,).

' 3 5
4

H-5/6 H-213 | | H-2/3 | ‘ H-hexy1| ‘ H-hexf,—'l‘ ‘ H-hexyl | ‘ H-hexyl | CH3 ‘
— — — ' ; g : - ] —
'“tu'| MH

|
1 |LI M ”| /
u : —r"“""'m M "k‘—--".’l 1\;___
_L!L'_"!'L'_ —;i':.— T MTNH_ T T T
= 2 2 % = g = £ s
T | N T il T _l /JI N v T T T | T I.—‘! I T T T | v A~ Iu T
6.3 39 3.2 2.1 2.0 1.9 1.5 1.4 1.3 0.9
f1 (ppm)
M ¥ ¥ b
3¢ 5 8 2y g8 2
r T T T T T r T T T r T r T T T r T T T T T T I T | T T T I T | T T T I T | T 1
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 0.5 0.0
f1 (ppm)
- AFFy
2_3-Dicyano-1 4-dihexyl-7-thmabicyclo-
2.2 1]hept-5-ene S-oxde (26a)
“CNME (151 MHz CDCL) 8 133.2 (C-5/6), 132.1 (C-5/6), 117.3 (CN),
114.8 (CN), 76.6 (C-1/4), 75.5 (C-1/4), 39.5 (C-2/3), 38.6 (C-2/3), 31.5.
204,294 273,270,265 263,225, 141 (CH;).

r—r—'r T """ " T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)
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2.3-Dicyano-1.4-dihexyl-T-thmbicyelo[2 2. 1Thept-3-ene S-oxde (26a) - DEPT

PCHME(151 MHz CDCE) 61332,132.1, 395,386,315, 204, 204, 774, 270, 265,263,225, 141

T T T T [ B B T T T T v
210 200 1%0 180 170 180 150 140 130 120 110 ; %I}O ) 0 80 70 &0 50 40 30 20 10 0 -10
1 (ppm

2 3-Dicyano-1 4-dibexyl-7-thisbicyclo[2.2.1Thept-3-ene S-oxde (26a) - HSQC

-
-8
— - f30

(ppm)

p
=1
f1

120

130

=140

65 8.0 5.5 5.0 4.5 4.0 3.0 25 2.0 1.5 1.0

35
£2 (ppm})
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2.3-Dicyano-1.4-dihexyl-7-thmbicyelo[2 2.1 Thept-3-ene S-oxde (26a) - HMBC

| L 1

ARKIVOC 2023, vii, S1-565

LT

[ L

6.5 (2] 55 5.0 45

Page S44
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wWa
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i
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1.5
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100
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3,6-Dihexylphthalonitrile (21a)

3.6-Dihexylphthalonitrile (21a) R o
'H NME (600 MHz CDCl;) & 7.46 (2H, 5. H-4.5), 2.84 (4H. 1, T =709 N N e M
Hz H-1", 1.68— 161 (4H. m H-2), 1.41— 133 (4H. m H3), 133 A4 REXSTT S
1.27 (8H, m H4'57), 0.88 (12H. t, J= 7.0 Hz H.6). R

H-45 H-1' H-» H-3' H-¢'

i
Hl A ,u"'. ||| f.'-.' W " ful |l\_"'
l l J\-/\/ \‘K
VAN . 'UIUL . |\/\"L‘ : ~S : ) : L,
= = = o - -
| T T — A | ' A ' | ' T ' T ' T T A ' 1
750 7.45 2.85 2.80 1.70 1.65 1.60 1.40 1.35 1.30 1.25 0.90 0.85
f1 (ppm)

3.6-Dihexylphthalonitrile (21a)
BCNMR (151 MHz CDCL:) § 146.3 (C-3.6), 133.6 (C-4.5), 115.7
(C-12). 1153 (CN). 34.5 (C-17, 31.6 (C-4/5"). 30.8 (C-27. 28.9 (C-3),
22,6 (C4Y5"). 14.1 (C-6).

B L T T e B e B e e e e e e e B s B B LS T
200 190 180 170 160 150 140 130 120 110 100 90 B0 70 6O 50 40 30 20 10 0

f1 (ppm)
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3.6-Dihexyiphthalomirile (21a) - DEPT

"CKME. (151 MHz CDCL) 6 133.6,345,31.6,30.8,289,226, 141

o1 e N L I B e B T T
210 200 150 180 170 160 150 140 130 120 110 100 50 a0 70 50 50 40 30 20 10 0 -10

f1 (ppm)

3.6-Dihenyiphthalonitmile (21a) - HSQC

10

20

1 {ppm)

120

q 130

140
75 7.0 6.5 &0 55 5.0 45 4.0 35 3.0 25 20 15 1.0

f2 (ppm})
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3.6-Dihexyiphthalomitrile (21a) - HMBC
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75 7.0 65 6.0 55 50 45 4.0
f2 (ppm)

Page S47
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—
]
f1

+100
? 110
_'].20
_—1.30
140
.—1.50

35 X 2.5 2.0 15 10
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1,4,8,11.15,18,22,25-Octaoctyloxyphthalocyanine (27a)

1.4.8,11.15.1822.25- OR
Octaoctyloxyphthalocyanme (27a) 23 ( = .
/ I
'F1 NMR. (600 MEz, CDCl;) 5 7.60 (SH. 5. Hop). 4.85 (168, 1.7 = 7.3 Hz, mﬁg oy g
H-17,230 223 (16H. m. H-2Y, 1.67 - 1.60 (16H, m. H-37, 1.51 — 145 v R :
(168, m. 49,139 - 134 (165, m. H-5, 132126 (32H. m. H6.7, o W
7 =7 - |
087(24H. 1,.7=7.0 Hz. H-6). 028 (2H. br. 5. NH). < s p=23.910,16,17.23.24
170 _
](;’_k(.'l]t
H-p ‘Hl| |I—I-2“ |I—I—3'| |I—I—4'| Hﬁ" H-6.7' ‘I—IS‘ NH
= — 1 . 1 C T 1 —
i J\
“ Y
iy
| Y 'J\'L N’\V\_ w /
IS\ GRS A WY AN A N N
: T P =7 = T L i = ' T !
= 2 5 4 9 = 2 3 -
o & < < < < = = 2
I T v A I T l v A I T v A T I v T T I T T i fr T v A T I‘ T
7.6 4.9 48 2.3 1.6 1.5 1.4 1.3 09 0.3 0.2
f1 (ppm)
i
ITl
T T T T T T T 1 T T T T 1
9 8 7 6 -1 2 3 4
1.48.11.15,18.22.25-
Octaoctyloxyphthalocyanme (27a)
BCNMR (151 MHz, CDCE) 5 151.2 (C-np), 149.6, 126.6, 117.2 (C-p).
T16(C-17. 32.0,29.8, 20.6,29.5, 26.3, 22.8, 14.2 (C-8).
1 J
I T T T T T T T T T T T T T T T T T T T 1 T T T T T T T T T 1 T T T 1 T T T 1 T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)
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1.4.8.11,13,18.22.25-Octacctyloxyphthalocyanme (27a) - DEPT

UC WM. (151 MHz, CDCL) 6 1172, 716,320, 29.8, 20.6, 20.5, 263, 228, 142,

I T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 a0 70 60 50 40 30 20 10 0
fi (ppm)

1.4.8,11,15,18.22 25-Octaoctyloxyphthalocyanine (27a) - HSQC
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1.4.8.11,13.18.22.25-Octaoctyloxyphthalocyanme (27a) - HMBC
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1,4,8,11.15,18,22,25-Octapentoxyphthalocyanine (27b)

1.4.8.11.15,18.22.25-
Octapentoxyphthalocyamne (27h)
YT NME (600 MHz, CDCL) & 7.58 (SH. s, Hp), 4.83 (16H.t. J="77 ,3,
Hz H-17, 231 - 2.20 (16H. m, H-2%, 1.63 - 1.55(16H, m. H-3). 1.53 - -
1.46 (165 m HAY, 097 (24EL t, J=7.3 Hz H-5", 023 (?H. br. 5, NH). \|| % 4.
o 10.16,17,23,24
I?K# J
](, [ m:
m
1 Pt i
[| iy ‘ l
L VA oM, _V MV J Y 'u'L_

| | | | | | |

o = =] = et} jas] -+

= = = —- = & =

T A A Y A T A e T AT
7.60 7.50 4.80 2.30 2.20 1.60 1.50 1.00 0.90 0.25
f1 (ppm)
i 1 T A‘* T
s 2 c ¢s 5 2

S e e e R e =
10 9 8 7 6 3 2 1 0 -1 -2 3 4

1.4.8.11.15.18.22.15-
Octapentoxyphthalocyamne (27h)

BCNMR (151 MHz, CDCL) 5 151.2 (C-np), 126.6 (C-p). 117.1. 716
(C-17,29.3 (C-27, 284 (C-3), 22.9 (C4"), 143 (C-5).

1 ) :

T T T T T T T T T T T T T T T T T T | T T T T T | T T T T T | T T T | T | T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10 0
f1 (ppm)
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1.4.8.11,15,18.22.25-Octapentoxyphthalocyamme (27h) - DEPT

UCKME. (151 MHz CDCL) 61171, 716,283, 284,229,143

L T T T T T 1 — T T T T R
20 200 150 180 170 160 150 140 130 120 110 . (103 ) 30 80 70 60 50 40 30 0 0 1] -10
1 (ppm

— —
—_—
h————
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f1 (ppm)
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1,4,8,11.15,18,22,25-Octabutoxyphthalocyanine (27c)

1.4.8.11.15.18.22.25-Octabutoxyphthalocyanine (27¢)

24 om RO, 2
23¢" ={ 1
'H NME. (600 MHz CDCL;) & 7.61 (8H, s, Hp). 486 (16H. t. J =75 \ Vs N A
Hz H-17.229-219 (16H. m H-2). 1.71- 1.62 (16H, m H-3"), 1.08 RO ! OR

RO,

L H " "
ki 1 3
(24H.t. J=T74Hz H4"). 0.28 (2H. br s, NH). \‘f N R M
I e 1| p=23910,16,17,23,24
TN - q

16 OR RO 1D

H-p H-1 H-2 H-3' H-4 NH
— — Bl

—B00

O
-
=

frsn 4

2.0 1.8 1.4 1.2 1.0 0.8 0.6 0.4 0.2

=
=
o
(=)
S
e

1.6
f1 (ppm})
J j |
H H Won o ¥
= P a 8 98 w
= = - =
I T T T T T T T T T T T T T 1 T T T T T T T T 1
10 9 8 7 6 3 1 0 -1 -2 -3 -4
f1 (ppm)

1.4,8.11.15.18.22 25-Ocmbutoxyphthalocyanme (27¢)

BCNMR (151 MHz, CDCl;) 5 1512 (C-np), 126.6, 117.2 (C-p). 713
(C-17, 316 (C-27. 19.5 (C-3), 14.2 (C-4").

I T T T T T T T | T T T T T I T T T I T I T T T I T I T T T | T | T | T I T I T 1
200 190 180 170 160 150 140 130 120 110 100 90 30 70 60 50 40 30 20 10 [}
f1 (ppm)
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CHME (151 MHz CDCL) & 1172, 713,316,195, 142,

T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 0 B0 70 &0 50
f1 (ppm)

1.4.8,11,15.18.22,25-Octabutoxyphtbalocyanme (27¢) - HSQC
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1.4.8.11.15.18 22 25-Octabutoxyphthalocyanie (27¢) - HMBC
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1,4,8,11.15,18,22,25-Octahexylphthalocyanine (27d)

1.4.8.11,15.18.22 25-Octahexylphthalocyanme (27d) 24 R, 2
23¢~( N3
I NMR (600 MHz, CDCL) & 7.77 (8H. s, H-p). 434 (161 ¢, J= 74 Hz H-17, )“L PN \,f\
207200 (165, m, H-2"), 1.57 — 1.51 (16H, m. H-3), 135 —124 (325 m HA5), R Aok R Py 5
0.84 Q4H, t, J="7.2 Hz, H6", -0.25 (2H, br s, NH). N T\ R W“
. \}——\II N= R AR S
A f p=2,3.9.10,16,17,23,24
|.-"\_r_:.;\ \.Jo
6 ® LT
Hop H1' HY ES EXEl H6 @
— — — — — T —

= = £ - 2
=T - - o [=]
T | T r o 1 T | T ¥~ | | T rfl | T T | T ) T | w 1 | T w T | 1
A9 7.8 77 4.4 4.3 4.2 2.1 2.0 1.9 1.6 1.5 1.4 1.3 1.2 0.9 0.8 0.7 -0.2 0.3
f1 (ppm)

1 I J; j__Ul_Jn. |||.

N s L T

5 3 g 8% = 2

— -+ -+ =+ & " =
T T T T T T T T T T T T T T T T T T T T T T T 1
10 a9 8 7 6 1 1] -1 -2 3 -4

1.4.8.11.15.18.22 25-Octahexylphthalocyanme (27d)

B NMR (151 MHEz, CDCL) 5 138.8, 133.7, 130.6 (C-p), 32.8(C-19, 323 (C-4), 30.6
(C-2, 29.3 (C-37, 22.8 (C-5), 14.2 (C-6).

mmmpansosinsd ereesmpapminseai —

T T T T T T T T T T T T T T 1 T T T 1 T 1 T T T 1 T 1 T T T 1 T 1 T 1 T 1 T 1 T 1
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f1 (ppm)
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1.4.8.11,15,18.22. 23 -Octahexyiphthalocyanine (27d) - DEPT

PCHME (151 MHz, CDCL) & 130.6,32.8,323,306,293, 2.8, 142

T
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T
110 100 0

200 130 180 170 160 150 140 130 &0 70 50 4p 30 20 10 0
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1.4.8,11,15.18.22. 25-Octahexyiphthalocyamme (27d) - HSQC
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1.4,8.11,15,18.22.23-O ctahexyiphthalocyanme 27d) - HMBC
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2,3,9,10,16,17,23,24-Octahexylphthalocyanine (28a)

2.3.9.10.16.17.23.24-Octahexylphthalocyamne (28a) Ros l I

'HNMR. (600 MHz. CDCL, 323 K) 5 9.00 (3H. s, Hnp). 3.19 (16H, k-ﬁ~

br t, J=83Hz H-19,2.00-2.02 (16H, m. H-2, 1.76 — 1.69 (16H, t \/\r oy
m H-3), 1.61—1.49 (37H, m. H-4'5). 1.04 (24H, t, J="7.3 Hz. H-6), o \\ = W'NH
-1.00 (2H. br s, NH). ¢ e

Fl
18 A&)\e\ np= 1481115182225

R

— — —
I'Il.I f‘.}"‘u} t’\'\ " '-.W\,\,ﬁ,r '.-'Il,ﬂ,fl \ J l
= wy [ g \l
T T T o 1 T e T T T | T T T T T T '. T T v T T T Ay r_. T
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} i A A
! ] Sreid

105+
\

662

.51

0215
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I T I v T T T v I T T T T T T T
10

r=]
=]
~
=)
(%,
o+
H_
= 4
2]
Ny
w

3
f1 (ppm)

2.3.9.10.16.17.23,24-Octahexylphthalocyanme (28a)
BCNMER (151 MHz CDCL, 323K) 5 1434, 1229, 343,322,320,
302,230,228 143 141,

T T T T T T T T | T T T T T | T T T T T | T T T T T | T T T T T | T T T T T | T 1
200 190 180 170 180 150 140 130 120 110 100 490 80 70 &0 50 40 30 20 10 [}
f1 (ppm)
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2,3,9,10,16,17,23,24-Octapentoxyphthalocyanine (28b)

2.3.9.10.16.17.23.24-Octapentoxyphthalocyanine (28h) RQ

'H NMR (600 MHz, CDCl;, 323 K) § 8.33 (3H. 5. Honp), 4.55 (16H. 1, '“H{%\r “'f
L U

J=62Hz H1%, 225218 (16K, m H-2), 1.85—1.70 (16H, m_ H.3",
1.71—1.63 (16H, m, H4Y), 1.15 (24H, t, J= 7.4 Hz, H.5), -2.09 (2H, br

s. NH).

I'l
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A{L i M, J

415,74
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1 |
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(o B S e B S B S B S |
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{ JR

/f'\ /
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II
hg

" 8 np=14811,15182225

\}

l]l{

R

11

i T pF s
3 s cee = c
T T I T T T T I T T T T T | T I T T T T T T T T 1
10 ] 8 7 5] 3 4 3 2 0 -1 -2 3 4
f1 (ppm)

2.3.9.10.16.17.23.24-Octapentoxyphthalocyanines (28h)

LCNME (151 MHz, CDCl) 5 151.9, 1482, 130.0, 105.6 (C-np).
69.0 (C-17, 20.8 (C-2, 20.0 (C-3), 23.0 (C47), 14.4 (C_5".

1.

200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)
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2.3.9.10.16.17.23 24 Octapentoxyphthalocyanine (28h) - DEPT

PCNME (151 MEz, CDCL, 323K) 6 105.6, 600,208, 20.0, 23.0, 144,

90 80 70 &0 S0 40 30 20 10 o -10

T T T T T T
210 200 150 180 170 16D 150 140 130 120 110 100
f1 {(ppm})

2.3.8,10.16.17.23 24 Octapertoxyphthalocyanive (28h) - HSQC
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2.3.9.10,16,17,23 24-Octapentoxyphthalocyanine (28h) - HMBC

f1 (ppm)
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2,3,9,10,16,17,23,24-Octakis(2,4-di-tert-butylphenoxy)phthalocyanine

(28c)

2.3.9.10.16.17.23 24-Octaks(2 4-di-ters-
butylphenoxy)phthalocyanme (28¢) @
g
'HNMR (500 MHz, CDCl;) & 9.00 (8H. s, H-np). 7.51 (8H. d, J=22 ] [
Hz H.3'),7.21 (8H, dd..J=85, 22 Hz H.5), 699 (SH.d.J=8.5Hz, . B N ey
H-6Y). 1.49 (72H, s, 2-C(CH.);), 137 (72H. s, 4-C(CH);), -0.32 (2HL e 3
br s, NH). “"? v A2 f np=14811151822725
HU -)\;': 15 I IL“*\}_ o
Ry (8104
H-np H-3' H-5' H-6'
— — — — —
| | |
I| | || |K_ _Jr| L_Jlull Ir’]k_ || || I’]I I
I - (N VAL J
i = = .
T :_C T v T xl T | T | T = T T | T 1'—C | o | T | = T
9.0 75 7.4 7.3 7.2 7.1 7.0 69 -0.2 -0.3 -0l4
f1 (ppm)
l Lol i l L
! vl f
: 2335 z2q 5
r T I T T T T T T T T T T T T T : T T T r T T I T T 1
10 9 8 7 6 5 4 3 2 1 0 1 -2 3 -4
f1 (ppm)
2.3.9.10,16,17.23,24-Octakis(2 . 4-de-tert-
butylphenoxy)phthalocyanme (28¢)
BCNMR (151 MHz, CDCl;) § 1545 (C-2.17, 1515 (C-5), 145.6 (C4),
1392 (C-27). 133.1 (C—da), 1245 (C-3), 124.1 (C-5, 117.6 (C-6", 115.0
(C-1), 352 (2-C(CHy)s). 34.7 (4-C(CHa)s). 31.8 (4-C(CHa)s). 303
(2-C{CHs)s).
1 L | l L
I r T T T r T T I r T T r I T I T | T T T | T I T T I T | I I T I T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)
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2.3,9.10.16,17.23 24-Octakis(2 4-di-tert-butyiphenosy)phthalocyanme (28c) - HSQC
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