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ABSTRACT

In this study The 1, 10 - dichlorobenzo[c]cinnoline was synthesised in four steps,

from the commercially available 1,2- dichloro-3-nitrobenzene.

the oxidation of 1, 10 - dichlorobenzo[c]cinnoline , with hydrogen peroxide in acetic
acid gave the 1, 10- dichlorobenzo [c] cinnoline —5- oxide. Vacuum pyrolysis of the
cinnoline at 800 °C, gave pure 1,8- dichlorobiphenylene in high yield, and the latter
hydrocarbon is an intermediate molecule in order to synthesise some polycyclic

aromatic hydrocarbons related to biphenylene such as cyclo-octatetraene derivative.

The physical properties of the polyphenylene and polynaphthalene computed by the
modeling software (Hyperchem, Gaussview) are similar and therefore likely to have

the same environmental impact.

Key words:- Dichlorobenzo[c]cinnoline - dichlorobiphenylene - biphenylene

-cyclo octatetraene derivative - Hyperchem -Gauss- view - Environment.



Résumé:

Dans cette étude, le composé 1, 10 - dichlorobenzo [c] cinnoline a été synthétise en
quatre étapes, a partir du 1,2 - dichloro-3-nitrobenzéne disponible sur le marche.
I'oxydation dul, 1 0-dichlorobenzo [c] cinnoline, avec du peroxyde d'hydrogene
dans l'acide acétique a donné le 1, 10-dichlorobenzo [c] cinnoline -5- oxyde.

La pyrolyse sous vide de la cinnoline a 800 ° C donne du 1,8-dichlorobiphényléne
pur avec un rendement élevé, et le dernier hydrocarbure est une molécule
intermédiaire utilisé pour synthétiser certains hydrocarbures aromatiques
polycycliques de la méme famille que le biphénylene tels que le dérive cyclo-
octatétraene.

Les propriétes physiques des polyphényléne et polynaphtaléne, calculées par les
logiciels de modélisation, (Hyperchem ,Gauss- view) sont similaires, ils sont donc
susceptibles d'avoir le méme impact environnemental.

Mots clés: - Dichlorobenzo [c] cinnoline - dichlorobiphénylene - biphényléne

- derive cyclo- octatétraéne - Hyperchem - Gauss- view - Environnement.
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Homolytic cleavage
| | || | = and rotation

Rotation

(Peter) ik Go m el Gl LSk sl Side piani (71) S
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(1,8, 83, 8b) <528 3 el (1o Al de same o (aliadlll olai (5 iy -

b O s A8, 85, 1 o sall (B bl LS (e (s G i (Sl 130

ol S gl I (e Jia | Ay ghse il I3 Ala T ASate il Ja

5 dpnlalina) Jb dala ) gl &8 5id) e 5 ,( cyclo-octatetraene derivative)

( cyclo-octatetraene derivative) ¢uil A8US gl lSaw (Fida jpaai -a- B -1-1V
el s (ped pilaall Ol SBY) Jelds aladinly g (ol LEUS gl sl ($ida) (o sall 138 ) daally

cslidl £ 54l 58 (1,8 - dichlorobiphénylénes) celisils 55 - 8 |1 &l
Jelal aylad
(1,8 -dichlorobiphénylénes) cubidils 9,51 A -8 1 oS sal) jpdans

Sl (e WD) (5585 Al b LSy Cpliidls 551 AU -8, S el jpuani -

,( 3-nitro-1,2-dichlorobenzene ) o v s s -3- )5S A -2 158 5, Lolad ~ Ll
DA el el A e Sl

,( 3-nitro-1,2-dichlorobenzene ) b s -3- 5068 S -2 1 Aallas -

5 -6, 6 -8 G2, 2 el any | s ds 50250 < uladll il
(Ullmann ) gl sf alall Jelis 385, (2,2 -Dichloro-6,6"-dinitrobiphenyl )daisl

NO

2 Cl ClI
Cl
Cu - Bronze
2 -
cl 250°C
NO, O,N
64%

Jaiidly 510 A 06, 6 -5l (AU 2, 2 Sl JSi Jeli (72) JSa
Jrndily 5 5i0 G 6, 6 -5 sl A2, 2 Kl dallas

by B puadll b oIS &l juedl S 5 s 0 (12,27-Dichloro-6,6"-dinitrobiphenyl )
, il IS J Y G ) el e JSall ) e @il g pnell (e (ea
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=6, 6 - siel (P8 72,2 Sl el (sael Jau s 3 Al jpamil) il a5 IS 3 5a s
Jelaill 335 06 72 4ais (2,2° diamino-6,6"-dichlorobiphenyl) dudils 5,58 A

;g\ﬂ\
cl Cl cl Cl
snCl,(aq- HCl) O O
O O Et-OH -NaOH B
NO, O,N NH, H,N
72%

(01 4 bl iy 5 ) 51 AL 6,6 - sisal (ALT-"2,2 S pall K27 Je i (73) JSI

o ISl dadils 5 i A 26, B A 22, 2 of ) dallaay o jaant (S LS
5058 (A6, 65l L 2,2 e Jlasiil | gl el <l s 5 calull Jsiliy) 8
(S Je il s 06 91 Apy iy

Cl Cl Cl Cl
Et-OH - Rany-Nickel

NO, O,N NH, H,N

91%

(02 4 ,hl)) Lidls 5 ) oIS L2 6,6 - sisel (LT 72,2 S pall LS55 Jelsi (74) S

oty 5)lS AU 06, 6 - sl S~ 722 Gedada alal) il
Ol s [C] s s (AU - 10,15 (2,2° -diamino-6,6°-dichlorobiphenyl)

.( 1,10-dichlorobenzo [c] cinnoline)
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Cl Cl Cl Cl
NH,-NH, - H,0- Heat - HCl(aq)
>
Et-OH - Rany-Nickel

NO, O,N NH, H,N

Cl ClI

N=N
ol [C]s s o8 (ALE-10,1 S pall S35 Jlai (75) JELI

el 5l A6, 6 - sial Sl -72,2 K el (Tetrazotisation) 4l el Jels
o Sl o li ol 3y o Jslas 352 5 (12,2°-diamino-6,6°-dichlorobiphenyl)
oty sagf -6, 6- s A 2, 2 ol

Al (2,2°-dichloro-6,6"-diiodobiphenyl )

Cl CI Cl Cl
Tetrazotisation
>
Kl(aq)
NH, H,N | |
44%

il 58] AT 6,6 s slS AL 2, 2 S pall ST i (76) SN
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Jidls 55 -6, 6 - 5,88 S -"2, 2 Sl Jelis

g sie da 3 240 da 0 (B gl pelaill xa (12,27-Dichloro-6,6"-diiodobiphenyl)
Ol )5S (58,1 S pall (e 55l sale ) s Jalaall Laalal) a3l il A o3

. %65 4w (1,8-Dichlorobiphenylene)

Cl Cl

Cu - Bronze N =
O O g

65%

& MJ\-MSD. A phand) Adlad) il g gyl jlull g c‘a}! (1,8—D|chlorob|phenylene )
Sisbly g3l S 26, B- 5,58 A -2, 2 S yall s g il

sl lal aga g M b aa i 5 (12,2°-Dichloro-6,6"-diiodobiphenyl)

[60]. 4l ddlad) 8 csalina) L)

o= (1,8-Dichlorobiphenylene ) cnlidils U - 8,1 S ) Jond &y graal | i
Jidls 535 U506, 6 - 5,508 (A -2, 2 Sy L

Jady (S (Lathrop ) <8y Jelss & (12,2°-Dichloro-6,6"-diiodobiphenyl)
.(1,10-Dichlorobenzo [c] cinnoling) ¢l sim [ €] sl S -10, 1 e 5 el
- 538l Gk e %70 Aoy badl Gl [ €] 550058 A5 -10,1 (e Jpmanl)
alall Gl (A Sl il S 20 5 Aol 53 Jiidils 5558 AL -6, 6 sisel Sl 2,2
. [61] 435 (Barton )osiob b (e Alexiuall 45, Hhall ) e e
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Cl Cl Cl Cl

O O phenyliodosodiacetate O O

NH, H,N NN

70%
O sians [ €] smsuslS SLE-10, 1 S Jis Jelis (78) Jal)

Lall 5455 4a 52 800 e (il sisms [ €] ksl S -10, 1 S all 5 ) sall JDlasiy)
<Ll el (biphenylene) culisdlll juasil | (MC Bride's) osy » A& sy Jaladl)
. [62] 48\S 34 » (1,8-Dichlorobiphenylene) ¢slidls A5-8, 1 il

cl Cl Cl cl

|
/ 'Nz — NN
N=

N 78%

oy Ay Cpliisily T8, 1 S el S e b5 (79) SEL
e (e iy 52l | age o e amy al st [C] 5 slS A5 el 5ausT G L

2 51 -5 -l i [C] sl (S -10,1 S el 585 bl
Sl Jelall 38 5 dlle 4wy (1,10-Dichlorobenzo[c]cinnoline-5-oxide)
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cl c cl cl

C O oxidation C O
_—
/ 80°C /
N=N N=NF
90% ©O°

S f -5 -l sisnn [C] st a g slS AL -10,1 S sl LS5 Je 7 (80) S

U"L%u\émuﬁ\#us}isﬁj Q}:’JISJJJ;\QJ\ " . “J_')ngé}
. [63] el s ye s JSaill ) IS alaaiuls (cyclo-octatetraene derivative)

Hia Cl Cl

Cl Cl = | Z | Ho _ | _ |
AN N TN N SN

X X 50°C-80°C ( | _ | C|/ | _ |
X X N N
30% 59%%

Crlidlalf Fide (i) iy S ol ol oS yall L€ Jelsi (81]) SS2

s, ISl v 6K xa (1,8~ dichlorobiphenylene) ol s ;5K A -8 1 &lse
ilall dala sl e AU 8 <l 3l Le 5 (triphenylphosphine ) cpawsé Jiid
.(dimethylformamide)

da ) b all Aaa a8 55 el aay g A gie A 53 80 -50 (e Jeléill Jadda (a5 Culiy o 68
(TLC) Lle siles SU 4438 )l daydall A 5o Jeaill 48 jay o 585 38 jall 50 )a
Lol 5 Ll s Lal) 2Dl il slall 53 3 geall Ll e il s S Aan) 53 ) sl 038 Jucd
Gl it US1 SISl (Bidia o siall S jall lac | ALY Ldlidas lea

. %30 4w (cyclo-octatetraene derivative)
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VS5l slSall (3i5ia o jall g 38150 Lasa 5, M/z=300 oY) 0000 SHSH Calall jelaf sd
ol 5o A € all a5 150 die dad NS Caulall jelal LS oy i

. 84 xic 44d 5 ( dehydrobiphenylene)

bl (RMN H) (omalabinall (55 5l ¢l Sleans o) s US ol sl (idia S jall il
d.4H) = 87. 5( m.4H) = 5.90-6.16 (d.4H) = 5.66-5.5 8,5 ppm il &l
il dgglal) Jllall g AT (S je J3e A3 385 (J,,=5.5Hz and J, 5= 5.5 Hz), (5.85-5
(trichlorobisphenylenyl) culidildl) s 5 IS 530

ol die AV} Caldal (e Adlide de gana yedal ABSY Adllae jlea G s

J8dina dagd s Jaiadilal) Al g )5l O i sall 0 500U ALaal m/z=406.408.410

iadll xe (RMN HY)

Laaad (K ¥ LS je ge O3S A Blall G WS 7.28-7.33 ppm

(1,8-Dichlorobiphenylene )
sl @dsall G sl de sane Aol &35 II 53 aal Jadi Jal (e -

) e s il e 5 0 dlae o1 52
[64] Adlide oy il o s Sl ol (5 -8,1 S a5 sl e
Cl Cl Cl Cl Cl Cl
NO,
N—7 ) HNO, N7 N—7
| |—— | | |
2N\~ H,S0, N/ N
wp 36%

Cpliisdly 81 S sall 5 51 e (82) JEL

23— 5,518 AL 8e] Laa s, il e YY) e daald i Liaa sl hall (50 A jela s SU Juadl
Cplidils 5 i -9y 4K A8/ 1 5 (1,8-dichloro-3-nitro-biphenylene) sl 5 i
.(1,8-dichloro-2-nitro-biphenylene)

LS | C1oH5CNO, A ) Arall ae 48) sie CulS | (a5 50Y) Gn3ed (5 i) Jlall
il de sanal 352 adl sall e RMN HY Calidal el
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OSa OS5, 8 ) (Gdal Ly 2 A ) (350 eb , ([4] phenylene) Ol [4] <Ll
el all 83 gally Gl (e (3

(S o 553 gal) iy S aladiully Kagall LS el ian ppan i Jaall 13n ey Lad Uil

. (biphenylene iodonium sulphate ) ¢pliall)

A5 (e o yuiand 25 (Al g B g yaall a i 90 gl xle (e BB cplingily g ) e J pasl) A3
biphenylene-2,2'-iodonium hydrogene) calial Gas s onell a g 93 0 Sl € -2 2
ol i 4 - ga gl S22 (& all 8 il | (sulphate

Nltratlon
+
HSO

o= (2,2'-diiodo-4-nitrophenylene ) csled s sis -4- 53 5] A 212D ) 4l gt 3
Sl oy b Qi) Ay sl 33 5y g 2 50 saall 23 0 g Jel@ill (3

+ CUl
1~
HSO

63%

Ol 5 a4 -5 sl AU - Ll S el (84) JS4
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22240 Ax 2 die A3 gl (laill pe Jiid g i - 4 - a5l (S 2262 S all i

% 31 Aty ity 535 -2 el el 4 i
NO,
Cu AN 72
NO, ———> “ |
Bronze 7 N
| 31%

Ol g i -2 S pall S Je i (85) SEL

D SN 3 il 5 [65] (A) e 058 o 0See 4S5 o e

“ N | NO,
= NN (
NH2

45%

Y

O
X = |r 2 Amination

Cleisdily g yisi -2 8 pall po (Y] NS0 e lsT (86) JSL
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5550 5, (A) Sl ol Jia S 5 m/z=328 Al nie 55,3 LIS Caulall el
0588 o S A5,V s e Bam 5 28 (ol i S5 M/z=300 Aadl die (5 A
Ol [4] S all

M ~
_— S
Crliiad [4] S pall S35 e b5 (87) S
Ha ossis ol ppm 7.83 57.30 e Gdiva s Gdied (A) <Sall (RMN) ciub e
ol a5 f 5 cde. SUsis ol 7.09 56.99 die Grisdaie Giied 5 gl Je Hbs

. benzo[c]cinnoline . st [€] 5% e R @ sk (e lia
b [4] Sl Sl hans ) edlelél dlude ¢y ) L
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/ \ Nitration K|
\ /+ " O NG,

HSO, HSO, |
63%
Cu
Bronze
Y
NO,
"2 Amination /|
[ T
NH, 31%
(0T I I 0
V7 S S NN

Crlidils g 508 U5 o L) O Ole 6] o Al (pliid [4] LS5 (88) S
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B At acdl) 22 -1V

o Baaall il Hall GTY) | plael) L& pall 383 Cay yi elae Y cilay Sl il seaall ae
i 5, IS5 3208 e a5 Ay plae Al S el Alala g LS all Gians
il i) (B Aala s, 4y plhe S 5eS 5 IS al g 8 Caheali [ 4 ] s Sl Bl
. malalinall (5 il il Calidal 5 | L33 G dasl 5 W ) shal

[66] e sl S all

Aans) 53 4y laall Al (e yuad A A0 5l (ad A mmy llsny 588 oladY) 13 s il

s 8 e ol L i o 58 X5 | (Gauss- view s Hyperchem) asaaill zal

bl 3adeiall LS pall e dl Hall 038 aganiy g8 o5 Gallaaall g 5 Clalal) 2deia
Ol Badeiag g jlia g
3 Hyper hem bz 4 guaal) Gallisill 5 cplibdilll 4350 58l e ) GA11-B-2-1V
Gauss- view
sl a8 LUMO (ev) HOMO (ev) Jalaa
(Kcal/mol) 45 3l
32049.17 - 0.26 - 8.71 - 3.05 Caflaal)
37893.48 - 0.44 - 8.44 - 3.37 Cralinall

S=1/n | n=(HOMO+LUMO)| p = (HOMO- | HOMO-

12 LUMO)/2 LUMO
0.223 - 4.485 - 4.225 - 8.45 - Callal)
-0.225 4.88 - 4.00 - 8.88 - Crlinall
Gauss- s Hyper hem ol L punall (pllisil] g Sl blbl] Ll judl) i | 930)(9)c) 522
view
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e AV 13 altiaall 20K AEUAN e ST bl 23N 8l 2l G J gaall (e Jaadl
A e i) JB Gl &

L& Jall ) il 0085 35 5 Liaal <3 (LUMO s HOMO ) sbasll 8 (s (3l
G, i) Sl S LS S cpdanal U o G S LS 4l . Ailaa
Juiin e 5,50l ey (LUMO) 5 s 58Y) mia e 3,80 Jiay (HOMO) O

Ll s S

Caal Cslia s () el G 5eSl) Jiay (LUMO s HOMO ) oo sl i Sl

g sl

[67] Zulgiuy) Jabae Jias ()

CalGAR 5 bl oy 9501 J) gl clsa

Gl 9 Cpliblall ¢ g S €038 Gy T 900 ) ghal

Jsaall & dine Hyper hem geelism & sl cplinadll 5 palliall K yal Jagl g 511 J) shal
Sl

5 4 3 2 1 adadl N e

1422 | 1373 | 1416 | 1373 | 1422 | akiidsh| ot

o5 imaiYl

1.358 1.426 1.379 1.426 | 1.358 Ayl ll Joba | Galia)ll

PP k(T

10 9 8 7 6 Al )l e

1.422 1.373 1416 | 1.373 | 1.422 aday) )l Jsha Oaltail)

PPBNELNE

1.358 1.426 1.379 | 1.426 | 1.358 Al )l Jsba | Galina)ll

PPBNERNE
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d C b a 11 aday) HI 3e

X X X X 1.419 adayl )l Jgha Cralial)

PPBNERNE
1.469 1.480 1.469 1.480 X abayyll Jsha | cplaall
o imaiYl

e3ebi A gl CpdGEl 5 Caliigdall dagl 51 ) gdal (10) Jsanl
Gauss- view s Hyper hem

OS5 iy ) el Jis l daal g )1 J)gdal () bl Jagl g 311 ) gdal s, e Jaa 30
LS all (3 LS il 2 g 0 ey La 1 5 AN 5 Apala ) Ayl 5l J b g Adas 5 o8

OsS Ae bl Adall Ja )l J)ghal () Jaa (ST 5, allisil) ga 5 dgliiall Al 4y ylaal)
S e Gl (G Jsil) qalaians dia 5, GOl 3 sa 5 a2l el g ala) Al N sk (g B
IS Ll lalal) 3adatiall 4 plaall LS sall Al sl Aa L pad 815 Sy
(bl (5 5 9l (i ) Cilal

[(4n +2)m ] <l S 53050 e 0585 A, A paall Sa g & ylaadl iy o) & elal -
69.68] Leithune Jsa dsla <l Ui - 58 ey NS e [ 4n-n] S

> B Jaall sias enaline Jloe 158 8 (s kel oesjall (A alall Ul olas)
oa3Y) A (s haall am e g all (A Ala Ll (5500 Lai o(Maall Siaa” L) A8l JAl
L70 ] (Maoall s L) GuSladl

Al s )Y Gl Al 48 jaa 8 Lagall al 58 (e piing paslalinall (55 5il) (il (8 4ia g
ina &l

2y Al lalinall (5 5 5il) iyl i a cpliaddl dgla g 5f e &Y Jiall

s uiel) 815l ndalinall g5 il i il L As)3Y) a8 G G | Gauss- view
Laadli Cus |7 ppm 2 sas o Sy dila sl il LS all i e ST Al 5 Y LS all
i 5 nd Anassl) A 3Y (g Qi BT (585 il il 5 5l ALl A Y o8 ()
e bl Aalal) (e Ay 3l La gead (il

86



G a5 QIS & el el (g 5 sl ¢ W bkl o AN J gl iy -
DFT B3LYP/6-311+G(2d,p) 4% ks Gauss- View gl adau) g2 4y gunall 43 1030

Ha Ha ‘Ha Ha
Hb
b | = | X P Hb
= e “
Hb ] Hb Hf | \Hb
Ha Ha HA Ha
Akl ol A il ol
Hb Ha Hb Ha
6.44 6.66 7.47 8.4 Calliasl)
5.64 5.37 6.55 6.66 Ol
Gauss- s Hyper hem el s L punal/ (plidill g ubiisdloll RMN <ish (77) Jg2a)/
view
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SCF GIAO Magnetic shielding
40 - 15H-H
E;"?'D_ 13H-H
o
c
c 18HH
o 20
oo
Q@
O odl s
Ref
00 -
I|||||IIIIIIIIIIIIIIIII||III||I|||||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
70 6.0 50 40 30 20 1.0 00
Shift (ppm)
Element: |H |E| Reference: | TMS ESLYF‘;-’E-311-|G|:2d,p}GIAD| |E| Shielding: |21.2221
SCF GIAO Magnetic shielding
40 19-H20-H
E,"‘ 304 18H1FH
M
[
g 18-H19H
o 20 N
o
8
104 14H13H
Ref
00-
IIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
6.0 50 4.0 30 20 1.0 0.0
Shift (ppm)
Element: |H |E| Reference: | TMS ESLYF‘:’B—S1'I+G[2;:I.|:|}GII-'-.O| |E| Shielding: |31.8821

Gauss- View z=bn @ guaall cpligll bl (o553l o)l Caula(90) JSil)
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5 el Jalaa o sl gl Jhail) 8 150 Lol mandil) JalaaS 2laaSll 5 20l i) yal 530

a3 (gl il 8 4000 25 gLall ) gall 58 535 AlTsall olsall Lo laia 3l Culislall 58 53 A
Akl LS jall jriei laS 7176 lall (8 sl A ) ) Jalral) 128 Gy sty LalS
Ol A0 5l Gaal A il Gas Al T La jaall | s 4506 G HLeS Cldlal) 500a%
Jalaa (LS 30l A 50 Eum e il (e 13a a8 Galiidll G aadl cplidill
Adadall 5 A 5l al 501 A 53 ey, Gl i) Jalaa (g Sl ST bl skl
A8 &3l G Ly gl sa1) e (8 (S el G €l ol B gl 5 plliasll
ll e 53l Gy of ey cplisbl) 5 cplliaall Gl S Jlaia) 4l 460 5l (al 310 5 5ile
9 CpET COle s 8 A gl s A0 Bl E-2-1V | Al 5 elall sl o) sl 8 S 6 g

1 gdsall (& 058 Lasae bl 8 L g SIY) iU dnilly a5l (8 Wil U 580 LS -
JUiall Al ja o s gy il U 028 ase il 9D ad gall 8 () sS Cplindilll L ags i)

Br

Br
BI’ “ AN = | “ ~N 7 |rBr
= NN = N
1 2

3 4

251 Cprasll 5 pleishil a5 w0 g T gag 0 LS 40 (91) JEE

HOMO A, A8l
8.84 - 39879.34 - LS a5 30 -1
8.91 - 39880.88 - O 5e5 -2
8.63 - 4571533 - | oladls a9 -1
8.62 - 45714.91- | Coledls a9 -2

2 51 gl 6 Asitall Cpliishll) 5 Solill £ty sl ol 520 (12) Sl
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el Jalas

O s, (2) S all 200 28Tl (e BT (1) o pall A0S A8 e (f J gl (30 Jan 3l -
QY A3 G s (3) S all dpnilly XS5 (2) Sl el i ST (5 (1) Sl
O Vol sl ST (5K (4) Bl G gl (4) S el LIS A8 (10 ST (3) &l
Ol 5 (1) goda sl g allisal) & L fSIY) JlaciaY) 4 58l e 13a 5 (3) Sl
Jauy) G Cus | (HOMO) dasall d8a Gl dpilly ¢ J8) iy (2) aoasll s

Sua 5 KU (LUMO) 5 e s )¥) 8 5all (HOMO ) ¢ z o 50 oLt s ST
g &, (2) Sl (HOMO) Aad e ST (1) S el (HOMO ) B o LaaSls
Bgusilly Ll | Ul 8 (1) qomsh) () s ()5S Loie 40800 NSl 3 A3l ST ) S,

& Y S 7 el O e Ja 138 5 (4) Sl e JB (5S35 (HOMO ) 2 (8 3 S all
(2) sl G osS liild) Basa il G sl (3) el e ST (4) Sl
oalsall G a4l Lhaa o) cpdlall o cpligdll o 40 Hle L s i) ¢ 3all -

| Aty il Gl 520l ol L e Ll AElad) ) ) e A 8 ) 5S5 il 3L
Al & el iy (A iy ol 13 3 Jam Ay plaall da 535 A ) i) L
iy ke dila 5l Aol dila 28] (e Lol Loy (ol &) jlae Fala 5 diely; 4ila dila) oo
e il Jlaia) &5 ey S jall 03¢ Adalall 5 4l il Gl Al Gl 5, bl
Al

24k & gennal) A g ptall S sall A3 38 a1 530 -F-2-1V

(ot A s 2l LS Jall - Gauss- view s Hyper hem

Ol e o 3 Al Gladl) -] Sl

bl e 3 Al ol - 12 L )

ol we ey dala pladl) -3 Sl

LU ae Loy Al alatll - 14 Sl

Gl e s e plal) - 25 S )

O (e G e alal) - 16 £l

M (e (5l pila e plail) - 27 (Kl

ksl e € sl sl e pladl) -8 Sl

Aol dala Laghyy il (e (0 se ol - 19 (&l
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0 X
0 O

1
9@ PG
= “/\

3
(L LX) i I
N NN
5 6
() O
5 &
() O
N
7 8
9010019:¢:95¢
7 7 N N

L g gall Cpbiisilal] g alliSil) 5oseto LS e fona (92) SN
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A1) daal) LUMO | HOMO Jalaa
Kcal/mol ev ev sl /J 55US g5 jall
44484 .84 - 0.84 - 8.12 - 1.75 1
50326.72 - 0.50 - 8.47 - 1.29 2
38561.34 - 0.13 - 8.71 - 1.48 3
44393.60 - 0.48 - 8.19 - 1.02 4
56918.81 - 1.23 - 7.75 - 1.82 5
68602.42 - 0.82 - 8.16 - 0.91 6
62830.54 - 1.16 - 7.86 - 1.36 7
74496.87- 0.99 - 8.20 - 0.45 8
62769.41- 0.66 - 8.51 - 1.36 9
74427.07- 1.22 - 7.69 - 0.45 10

el e i) 303aial Ll judll ol 5301 (13) Ssand
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S=1/n | n=(HOMO+L | p= (HOMO-LUMO)/2 | HOMO-
UMO)/2 LUMO
0.2232141- 4.48 - 3.64 - 7.28 - 1
0.2229654 - 4.485 - 3.985 - 7.97 - 2
0.2262443 - 4.42 - 4.29 - 8.58 - 3
0.2306805 - 4.335 - 3.855- 7.71 - 4
0.3067485 - 3.26 - 4.49 - 8.98 - 5
0.2227171- 4.49 - 3.67 - 7.34 - 6
0.2217295 - 4.51- 3.35- 6.7 - 7
0.2176279 - 4.595 - 3.605 - 7.21 - 8
0.2181025 - 4.585 - 3.925 - 7.85 - 9
0.2244669 - 4.455- 3.235 - 6.27 - 10
ol 533eTe i) 5aieial ity dll il 530 (13) Spand! sl
251 el (alinall g 5 5l M) a8
Ha HC¢  Ha Hd He
Hb Hb | b
DO PugH
Hb Hb S T
Ha He
Ha  He Hd He
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He Hd Hc Hb Ha
/ / 7.11 6.83 6.47 1
5.90 5.70 5.61 6.19 6.25 2
25 1 o8 pall wshalisad) 55 5ill (i 3l 2 (14) Ss2nd)
453 oS yall cmhlinall 55530 Gl a8
Hc Hb He Hb
I Ha Hd Ha
Hd" ™7 ™= = =
| | Ha ‘ Ha
HESZ S e je T S T
Ha Ha
He Hb He Hb
3 4
Hd Hc Hb Ha
6.37 6.58 6.00 2.72 3
5.49 5.18 5.03 2.33 4

H
HC

b Ha Ha Hb
|
e
\HC
Hb Ha Ha Hb

45 3 oS pall esialisall g 5 5ill Gl mid (15) S sl

H

5

94

655 ol sall puslalinall (g 5 5l (i M) o




Hc Hb Ha
6.43 6.87 7.38 5
5.81 5.55 5.34 6

65 5 oS pall esibslisall (5 5 5ill (i I mid (16) Ss2n)

857 CnS all pudalinall (55 il (i )

Ha Ha Ha Ha
H -
Ha a Hb ‘ T - | Hb
Hb ‘ Hb He ™ ™ He
be Hb Hc L r He
Ha Sy T |
Ha Hb ‘ Hb
Ha
Ha Ha Ha
7 8
Hc Hb Ha
X 7.24 6.50 7
5.47 541 4.99 8

85 7 S sall pesbaliiall 5 5 5ill (i ) 2 (17) S gnd)
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10 59 Cfall izl (55530 a7\l o

Hc Ha Ta He
|
0S¢0 &
I
o Hb
Hc Ha Ha He
9 10
Hc Hb Ha
6.40 6.30 5.93 9
5.46 5.03 4.80 10

1059 oS pall pessbalisall (5 5 5ill (i Y] 2 (18) S sand)

Al QAN Aiyne d g el LS jall sdalinall (5 g 5il) oy )l Calal
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SCF GIAO Magnetic shielding

40 24H1EH
_5'3_&_ 19H23H
m
o
k]
C 20| 2021HIEH
o
k]
]
10 -] 19H7H23H
Ref
0.0 -
IIIII|IIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
8.0 7.0 6.0 50 4.0 30 20 10 0.0
Shift (ppm)
lement: |H [+| Reference: | TMS HF/6-31G(d) GIAO [=] Shielding: |32.5576

Gauss- View s gealiw o« senall 01 S pall cesshlisall (59 5ill (i <ina(93) JSL

SCF GIAO Magnetic shielding

ZRHH 1 8-HEHH
2.0 -
m
[
@ i
c Z2EFH 20 A
@ 1.0
o
QO
O
Ref
00—
IIIII|IIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
70 6.0 50 40 30 20 1.0 0.0
Shift (ppm)
lement: | H |E| Reference: | TMS B3LYP/6-311+G(2d p) GIAD |E| Shielding: |31.2821

Gauss- View s geoli s o peunall 02 Syl esbliiall g 5 6ill (i pl) il (94) JSL
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SCF GIAO Magnetic shielding

40 22H
m
o
c o 13-#8H 18H 20H
S 20
o
QL
O g 1HmH 1 21HH
Ref
00 -
IIIII|IIII|IIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
7.0 6.0 50 4.0 30 2.0 1.0 0.0
Shift (ppm)
Jemert: H [w| Reference: TMS BILYP/6-311+G(2d p) GIAD [w] Shielding: |31.8821

Gauss- View s gealiw < seunall 03 S pall ceshlitall (59 5ill (i <inba(95) JSL

SCF GIAO Magnetic shielding

40 21-H
E;‘?"ﬂ_ 23H
m
o
C 20— 18-H1528:H 224
S 20
o
QL
e 16H17HH 24H
Ref
0.0-
IIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
6.0 50 40 30 20 1.0 0.0
Shift (ppm)
Blement: |H [+| Reference: | TMS B3LYP/6-311+G(2d p) GIAC) [w| Shielding: 212821

Gauss- View s gebi_n @ smsall 048 jall cwlalizall (55530 )l Cinda(96) JSi)
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SCF GIAO Magnetic shielding

40 24H 30H 22H
> 30 28H 19H 20H
m
o
E 20 29H 21H 23H
o
a
10 - 23H 27H 23H
Ref
0.0 -
IIIII|IIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
8.0 7.0 6.0 50 40 30 20 1.0 0.0
Shift (ppm)
Element: H [w| Reference: | TMS B3LYP/6-311+G(2d p) GIAQ| [«| Shielding: 312821

Gauss- View s gl < gunall 058 jall punhalinall (g 553l o )l Cala(97) Jl

SCF GIAO Magnetic shielding

40— 3T-25-B-H
30— 2631-80H
m
]
E 204 24-H4-PR-H
o
QL
004 1d21p8H
Ref
0.0-
IIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
7.0 6.0 50 4.0 30 20 1.0 0.0
Shift (ppm)
Bement: H [»| Reference: | TMS HF/6-31G(d) GIAO| [»] Shielding: |32.5976

Gauss- View s gealirw o sunall 06 S sall siblisall (59 5ill (i pl <inba(98) JSL
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SCF GIAO Magnetic shielding

an - 23H
7.0 - ZHH
60 - 0H
g 504 24H
k]
E}} 40 - 26-H: . 28H
E 304 I3H _ 23H
204 Z9H:  31H
1.0 - 2H - Z3H -
00— rj

8.0 70 6.0 50 40 30 20 1.0 0.0
Shift (ppm)

dement: | H |z| Reference: | TMS B3LYP/6-311+G{2d p) GIAD| |E| Shielding: |31.8821

Gauss- View s gebin @ susall 078 jall nlalinal (55530 (il Canla(99) JSill

SCF GIAO Magnetic shielding

40 W 26-H
"5"3'&_ 28H 30H
m
o
€ 20- Z%H 31H
o
k]
[
104 WH 344
Ref
0.0 -
IIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
6.0 50 40 30 20 1.0 0.0
Shift (ppm)
Jement: |H [+| Reference: | TMS B3LYP/6-311+G(2d p) GIAD [w| Shielding: 212821

Gauss- View s geoliw < suwaal) 08 S jall sihalizal] 5 4 5ill (i ) —iua(100) JE)
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SCF GIAO Magnetic shielding

404 225H31-H
>0 22
m
o
C o0 - 2qgH2iH
o
@
a. 248H33H
T
0.0

70 6.0 50 40 3.0 20 1.0 0o
Shift (ppm)

Eement: | H |E| Reference: | TMS B3LYP/6-311+G(2d p) GIAOD |z| Shielding: |21 2821

Gauss- View_s golirw 2 suwnall 09 S jall sibaliiall (59 5ill (i <iub(101) JEL

SCF GIAO Magnetic shielding

40 35H 36:30-H
30 26H 27R3H
m
@
€ 20- 34H 2933H
o
a
10— 28H 33B1H
Re
0.0-
IIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
6.0 5.0 4.0 3.0 20 1.0 0
Shift (ppm)
Element: |H [w| Reference: | TMS B3LYP/6-311+G(2d p) GIAO [+] Shielding: 318821

Gauss- View_s gebirw o panall 1048 sall ublisall (5 9 6ill i ) iny(102) S/
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Wale Juaaial) guitilh) Jolas -F-2-1V

At s, ol Alle e A Al LS jall G Lale Jlaniall gl DA (e aadls -
Akl LS jall ae A jlaally digdall 5 4300 5l Gl sl 3 ey 5l Aalad) alaas 53 50
Al Al e i) () Ly AL 5 Lea Ay 8 (585 Dadalall 5 3k 5l Lelal s GTY) | Ayl
Al bl Alile (e A0 sl 2 jlaall LS all 8l 8 Al ) (el sA10 e Jalii )
il Alile (pe Al 4y ylaal) LS all Jia il (i

W judaat A8y jha g Alaatiecall Jullaal) 9532 -3 -|- IV

A 5kl 53 5ea Yl Lelua &5 Lede Jlaniall gl -

.AET MS9 &yaall 1€l 4bha e -

Perkin-Elmer 1420 -IR ¢/ _eall a3 425Y) Ldllas Slea -

<228 CDCl3 Jstae Jexius 5 jeol GXx270- RMN (omuhaliaall (55530 (il Slea -
> xJdasS TMS

ez s Ikl (g0 i Jleatinls TLC Lile sile 5 S 438 )l ddplally Jucadll (8 )k -
cdela S 8 delal s andl

.(60-120 mesh; BHD) . (\Salaall a3a) ¢Sl shall 53 3 gandl Ll 2 gila5 S -
aluminum oxide (BDH). asiesi¥) a5 Kieselgel (Mark 60H) Saludl 23 -
A sie da 53 80 - 60 (e 4lle An )y Cadall J il -

Basial) dASlaally J g o (5 painll Jlaill joday ebaaslll A jae & o jlaill o) o) o3 -

School of Chemistry Microanalytical Laboratory, Bristol (UK).

Sl 9 3 (A N6, 6 - 9usiS (AU -T2 2 sl

. (2,2"-Dichloro-6,6"-dinitrobiphenyl )

ix 0 4 (1,2-dichloro-3-nitrobenzene ) <X 5all (e (J5eila104.2 , £20) Gt &5 -
30 53l (il 3ig ) (pe ¢ 14 A8lca) s ¢ sSlaadl Cuy e alen (8 A sie a3 250
Rl Yl 28 alaill e capiad Jleatinlh 350 JS (8l il aa 3 s adadl JSG e 438y

o gk I3 da g | A sia Ba 2 260 <250 G 5l A 6 (sl A2 30 el Je il Luls,
soshsalel s, e el i Adeny o giig i i o3, (aall s ga paDRELY 5 2l
S -6, 6 - 5058 -2, 2 S e slhe Y aadl) aladin) 5 J Y] Adasd 5 alall il
s daaly gy
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o jlgea] A 505 Ay <y sl IS8 e 9 64 Aty £10.4 o Jlan Cua ) 4SS
A da 0 172-171
"H NMR, &= 7.81 (2H,dd, H-3/H-3"), 7.59 (2H,t, H-4/H-4") and 8.21 (2H,
dd, H-5/H-5"), J3,=7.48Hz, J35=0.64Hz and J,5=7.48Hz. MS m/z 312(7,M"),
266(100, M*-NO,). Anal. Found : C, 45.95 ; H, 1.93; Cl, 23.54 ; N, 8.76.
Calcd for C1,HgCIoN,O,4: C, 46.03 ; H, 1.93 ; Cl, 22.65 ; N, 8.95.

by 9518 (AU 6, 6 - gl (A 72,2 juudansi-

( 2,2"-Diamino-6,6 -dichlorobiphenyl )

SE-T6, 6 - 9088 S22 Jslaall (pddy o 85 (SNCY) sl &) ¢S Jaaind -
Gloxa e g 55, spualll AU ae Jleplea (B (Dsaidie 3.19.6 1) A0Sy Jridlly 5 i
psdiad el (e Aol Baad a9 Hhedl IS e Ja105 I8 (e de 15 5 0580
daan i) 555k Bale s | Y ddad 5 2 900 gacall 2S5 0 J slaay (5 5lal) il (el
B-_sisel (2,2 & a2 5 & gia Ain 33 203-202 k] Ax ) %72 G §0.68 e
'"H NMR, § 6.71 (2H,d, H-3/H-3"), 7.14 (2H,t, H-4/H-. Jusils 5,48 5 -6,
4%), 6.92 (2H, dd, H-5/H-5") and 2.99 (4H, br, 2NH,), J;,=7.90Hz, J;5=1Hz
and J;5=7.90Hz. MS m/z 252(51, M"), 216(100), 181(13). Anal Found: C,
56.63 ; H, 4.08 ; Cl, 29.70 ; N, 10.94. Calcd for C1,H1,CIN; : C, 56.94; H,
3.98 ; Cl, 28.01 ; N,11.06 %.

S -6, 6 -5 A ) e (U saliel 0.0 .£3.13) 55 ISl ok e -b

, CAL) J 5y e e 80 4 (2,2°-Dichloro-6,6"-dinitrobiphenyl ) Jidls 5,5
(oWl G gan a3 ppa e jab (S ISl 5 ol oaedl Sl e Je 4 g daladll 35 Cua
A5 ¢ 2.3 A0Sy il s i o 580 o5 4880 30 824l (e ol (8 (tasilly o i D aay
S -6, 6 - sisal A 72,2 8 el a5 Ay 5ie da 53 203-202 e a2 53 %91
il )18

5 il 58lS -6, B simel (272,28l (e dagds ABLad) gl any cilac]
.(1,10-dichlorobenzo [c] cinnoline) ol s [ €] 5% AU -10, 1

slo - e 9: 14y giaal) il s Hugll (men Jslae o alal) il (ppiiasty o 5 Allal) oon 3
slac Y Lo sVl Lot g Jadil) andly e jall dallaa o peads il 5 2 5l o sy, i e
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GU5-10, 1 <Sall e laamys ikl 55 76, 6- sl (- 72,2 S )
Agsieda 0 [14 - 112 Jleeail Ao, Gread) M50 o 6l 50 Gl g [ €] 55051
(1,10-Dichlorobenzo [c] cinnoling) ¢l sis [ ] 55550818 (A -10, 1wl
e el 5l e Je 60 B (Usetlie 4.54 £1.15) 0ne) (85 € jall Aallae &3 -
Ot g2 3] ol (al&iaY) o g (J 521 0.41 .£3.25) 4K ( phenyliodosodiacetate)
5 Ay o 933 guall G g IS Jslaan el Jud 23 Gan g il 2 5a 5548 2l 5 ) a da 3 B
L Uadaie haaa cuad pdll o g gl Gl S e ddsadl) 5%
il sins [ €] smslS AL -10, 1 o8 ally cp il L sa¥) (g Lildy cadaef Ll 2 gila g S
e da ) 114 2112 Gebemil a3 5 Gaeadl JEE A G5l 53 (%70.80.79) e
'H NMR, § 7.94 (2H,dd, H-3/H-8), 7.86 (2H,t, H-4/H-7) and 8.46 (2H, dd,
H-2/H-9), J3,=7.91Hz, J35=1.5Hz and J,5=7.91Hz. MS m/z 248 (62, M"),
220 (100, M"- N,), 185(29), 149(19), 150(90). Anal. Found : C, 57.81 ; H,
2.34 ; Cl, 28.60 ; N, 11.28. Calcd for C1,HCLLN, : C, 57.86 ; H, 2.43 ;
Cl,28.46 ; N, 11.25%.
S 1-5- (ol g [C] 95090818 (AL 10,1 ppudand
(1,10-Dichlorobenzo[c]cinnoline-5-oxide)
&%, (1,10-dichlorobenzo[c]cinnoline ) <8 el e (U sailse 0.80.§0.200) 4l a5 -
eo e plaa (8 ol adiuty o 083 o3 cpa g el S g e Ja 015 I paes (0 e 6
cGlels 8 3aal 45 da )0 80 4a o die &l il
sale) 5 Ledbaty o 683 lld day A g Jagdald) oy 5 Al ALl 25 Adiall 330N JSES i
5( %90 ¢ 0.180) ZuaSys ¢l yaum il 55l J<& e o sllaall i) Jaadl gy 35l Wiy sly
-5l s [Cls sl (S -10,1 Sl A 5 A5 da 53 102-101 L) a0
S
Mass spectrum m/z (%) 264, 266 (56, 37, M"), 248, 249 (70, 47, M*-0), 220 .
222 (95, 65, M*-N,), 185 (34), 150 (100), 84 (95).'H NMR, & 7.71 -
7.96(5H,m), 8.63 — 8.66.(1H,d,d).
Anal. Found : C, 54.25; H, 2.13; N; 11.12; Cl, 26.90. Calcd for
C1oHgNLCI,0: C, 54.19; H, 2.27; N; 10.53; Cl, 26.66.
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Sy g0l AU 6, B-guslS (A -2, 2 yudans
(2,2°-Dichloro-6,6"-diiodobiphenyl)
50 S -6, 6 - il A 22,2 K all e (J5ailie53.67.813.58) A Lala 5
) A0 AN (e aa slall (0 Ja74 5 Sl jag KU (aes (e e 74 ae diiill
A elall Ja30 (& psnsall (e $11.29 Chnial 4 5 jauall da )3l i (tetrazotised
Co Sl Jslasa s (KI) pomisall 2005 %5 38 5 £41.88 i &l a2y 5, (dayy Laall
shasiada 210 e JB81a a0 A sasl s deba sl lall el a8 | (H,SOy)
Yelan sl e 5 jle IS Ul IS e alal) 3 5 ) sl sale s g Gl aay
A dn 3 178-117 e sleail A0 5 (% 44.811.11
"HNMR, § 7.5 (2H,dd, H-3/H-3"), 7.01 (2H,t, H-4/H-4") and 7.87(2H, dd,
H-5/H-5"), J34=8 Hz, J35=1.22 Hz and J, 5= 8Hz. MS m/z 474(M"). Anal.
Found : C, 30.68; H, 1.42; Cl, 14.71; 1,53.12. Calcd for C1, HsC1, |, :
C,30,35; H, 1,27;
.C1, 14.93; 1,53,44%.

Jeblily 5350} AU -6, 6-9018 AU -2, 2 S sal) (e B -3

.( 2,2 -dichloro-6,6"-diiodobiphenyl)

(Osaibia 3.78 £1.73) Jeistils g5l AE 06, -5 58 A -2, 2 &yl s 3 -

o) als alail) (ga ol s 2 ddlal y il () sSolaaal) ploa 4 gie da 3 240 550 a0 )
G2, 2 el jpant & Jaall Gl o g8 5 3880 30 32a (5 gl i jail) e b ke
£ 0.94 Al =l IS g Jaiadly - 5 i A6, 6 IS

2 G g, sl e (3:1) Ay causal) J il i) COA ae Lie oY) Ll e sila s S -
st & ally Jiiily a5l -6, 6 - 5,58 2, 2 ) e dads g
.(1,8-Dichlorobiphenylene) cplidls 5,58 Sl -8 1

Aysieda )3 129-128.5 Jleaail Aa 50 5 (%78.80.5) Ay (sl dasae <55y sa
'H NMR,35 6.70-6.72 (4H,m, H-2/H-7/H-3/H-6) and 6.53 (2H,dd, H-4/H-5),
J34=5.68Hz and J,,=2Hz. MS m/z 220(100, M*), 150(39, M* -2Cl). Anal.
Found : C, 65.04 ; H, 2.76 ; Cl, 31.99. Calcd for C1,HeCl, : C, 65.19 ; H,
2.74 : Cl, 32.07 %.
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Gl i [ €] 99818 (AL 10, 1 S pal) (e BN — B

(1,10-dichlorobenzo [c] cinnoline)

a0 s ilsi [ €] 503050 A5 210, 1S oal e (saibia 12.83) doni 63 -
ol ad dalia <)k el Y el Slea Jleninds cile b o )f 334 & gia 3 )3 800 5,1a
o Jluail da 05 hhan il (sl (%84.5.62.25) Jsti) 8 il 55k sale) el
~128.5 W _lenai] Aa 3, slian &yl el el Joadl) dlee 3 50 45 2 126-125

Aeds 0129

( cyclo-octatetraene derivative biphenylene)

e Jsanll dal e i IS8 W juaat 5 jasac s KL Cldaall puan Cadad o5 -
Jelall s Cag )yl

&= triphenylphosphine (PhsP ) G sé Jidll S35 e (Jseiie 1,52, £0.4) 7 <
o a3 e (Usatdie 6,12 ¢ 0.4) 5 ISl 255 (e (Jsalie 0.2 ,$0.026)
Gz Glld day g g VL e b3 A8 55N 5 sl G Ja 500 s (58 (s
& sl alaall 8 5 ) sall acai s (dimethylformamide ) awbe ) sdl) JUE e Jo 5 N s
iy ia le b G0 338 bzl Lalally o 555 ) 4 gie A 32 80-50 (0 3 s a2
s JaSh ) (62 el jaaall

O il ) aela ) o8l (0 Ja 5 4 (1,8-dichlorobiphenylene)

SIS 2y | Al 7 Bl Ay s A 2 80-50 xie Jelill Lli (.l 5 (dimethylformamide )

e il ) i el ol il it o5 Al g 3 5l o 8

4385 30 33l Jiiall 23 53 (ge Jo 12 e il & a3 it g elally il e B0 sl 1) G

Aal) il glac Y | (addie Jakui Cand Cuall iy o gl p | dpteai g Jagdall 37 Glld asy

Cdd e el LS ey S

ilin alaat (350 e Lehuad a3 18 6 (4 (TLC ) Ll sile s SI 4538 )1 daubally Jolail
(%30 ,&de 40) el | sl Ae(3 1 1) Ay Gl QY il Jlanindy Uise 19

s Jleail 4a 50 | ( cyclo-octateraene derivative) ol yistS ol sl Bide (K e (e

'H NMR, &= 5.85-5.87 (H1,d), 5= 5.90-6.16 (H2.m) and 4 5.« s 189-187
J1,,=5.5Hz J; 3=1.5Hz and J,,3=5.5 5Hz. 5.66-5.85(H3, d)

m/z (%) 300 (23, M), 150 (60), 84 (100), . &l giliil) Jae | ALY 4 lydasy Jolail
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€ 96.21 ; H, 4.15.Calcd for CpqH1:C, 95.97; H,4.03 . yall yualial &, siall dowaill
(trichloro-bis(biphenyl )Jsisils S - 5558 3G S all 30 % 68.93 ,&ke 60).5

A s da 10 196 -195 o leal) da

m/z (%) 406, 408, 410 (M*). Al milial)  ae | ALY Adlasy Jalail

(1,8-) by S5 -8, 1 oL ) (g (J51102.43.20.54) (e bls
( nitro-pyrazole ) Jsi)ox s e (Jsele 1,195, £1.35) 5 dichlorobiphenylene
boron ) S & ) gald S g ) 60 (e el Adla) &3 CHLCly (30 e 5 (58 Leiala) i
. CH,CI, ¢« Je 55 BF3O(C,Hs),( trifluoride etherate
Chuiad o Cilad) Cpa g il Cad QAU 84 e da 50 25 50 pall da po die | adall ol
Akl 503 gaaall g0 S0 (e Ja 25 @ el 5500 Gadlaiul) lesy o 683 | salall oLl
) plae Y Cadatl ddany o 65 @il 2ay 5 9% 05 S i Addaal
i i e (301 iy laSael) - stshall aladiuad 5 Lisa s Ll 2 ila s S5 il Jalas
s g Gale il o) g (%40 §0.26) &y, Sy Kol e g 0.15 (el
5058 -8, 1 S el sa s, Asia da 2176 -175 ool Aa a5 J iYL 5Ll sale)
Cabiidly g 51 -3
. (1,8-dichloro-3-nitrobiphenylene )
'H NMR, & 7.33 & (1H,d, H-2), 7.77 (1H,d, H-4), 6.54 (1H, dd, H-5), 6.89
(1H, t, H-6) and 6.72 (1H, dd, H-7), j24=1.49Hz, j5=7.48Hz and
js7=1.71Hz. MS m/z 265(100, M*), 235(20), 219(50, M" - NO,), 184 (91),
149(66). Anal. Found : C, 53.80; H,2.10; Cl, 26.64; N, 4.96. Calcd for
C1oHsCILNO, : C, 54.17; H, 1.89; ClI, 26.65; N, 5.26 %.
S all (% 36 ,£0.235) el Jti¥ls sl sale) 53 sanll Ll 2 gila s <o Juandl dilec
S -8, 1 a5 A gia A 3 167-166 o lemai] Aa a5 Galad) Laa) ol 5
.(1,8-dichloro-2-nitrobiphenylene ) cplisils - 5 yis - 2 - 5,51
'HNMR, §7.5 (1H,d,H-3), 6.(1H,d,H-4), 6.71 (1H,t,H-5) and 6.88 (2H,d, H-
6/H-7) (deceptively simple), jz 4= 7.48Hz, jss= 7.48 Hz and js ; = 3,85 Hz.
MS m/z 265(100,M"), 235 (20), 219 (50, M*-NO,), 184(91), 149(66). Anal.
Found : C, 54.26; H, 2.08; Cl, 26.42; N,5.37. Calcd for C1,HsCI,NO,: C,
.54.17; H, 1.89; Cl, 26.65; N, 5.26%
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.(2,2'-diodo-4-nitobiphenyl) Jsisiils g5 -4 - g3 g3l AU "2, 2 jpdans
(the iodonium bisulfate) s s s2 sl il 1S A Sl e (Jsae191.7, £71.3)

il 33 gal) e £0.80 5 p sl sall 13 53 (10 (U 50210380.3,8 57.04) e LSy i &

A alels &3 33 ( DMF) (dimethylformamide ) asele 58 (i AU e e 2805

e Bk — 3 kel clall (e e 150 i o3| 4 s da 50 80 =70 (A Adiall 33l 25

400 @ el 5 dalall 33l i i f ) g g 25 s dilebad dall ol 5 45 el al)

(%63, £54) o Jianial Jli¥hs ) slll salely a5 &3 (453 4 )2 40) AN el (10 Ja

2,2'-dii0do -4- el a5 L sie da 2 133-131 sleaail da 5o il o) jia Ailia 3 (1
. nitrobiphenyl

Found:31.86;H1.51;N,3.06:1,56.40.C1,H;1,NO, requires C31.98;H 1.55 ;N,
3.10;1, 56.27%.
MS m/z 451(19M"), 324(100, M*-1),278(39), 150,151 ,(53,69, M*-2I).

Gy plan 8 dsbly 5535 -4 - gl S22, 2 LAl e (Usadial 1,18 5) (st &5

o) 32l sl el (e § 1 A8lal 5, 4 gie A 50 240 235 5l s A o Cand () Sl
L DlAinly o g8 5 Lo el aay 4883 30 3] Jaddal) a5 e ) (e Aol 330l 3 paia
e Taaa Can \ghealy o gl 25 il ) sl

Gt il e (101) Aais Jlaan G sl sha g e aladind 5 Lisa sl L) e gila s ySIL Jlail)

o Jleai] 4a 50 | (nitrobiphenylene )oalidds 5 i oK el (4e (% 31,0.67) kel
A9 da 3 107-105

(2-amino-3-nitrobiphenylene) cpbsisiils - 5 s 3 - gisal -2 jpaas

e Ja30 6 ( hydroxylamine hydrochloride )osel (S5, 20588 5,38 (e g 11
4882 30 23 (F 2.2) BaSs el ll 205 508 e By s Ain 03 60-50 i Ao yusy J silisal
Ao 5285l Bale Ly o 5 Ledint a5 o lally AL Jus 5 J 530l A1) 3] oy A jall 030 (B
U e £0.41 (a3l

108



o (% 45 .30 210) 5, Sy el (e 3300 ael L Y1 Ll e il 5 S0 Jalal)
=Sl
m.p 220-221 45 43 221- 220 o_leai) 4a 3 ( 2-amino-3-nitrobiphenylene)
Al it e | ALY Adlidaey ddaill C° (it '° 219-221 C°).

MS m/z 212(100,M*) , 182(13),166(20) ,139(61).
A 5 Aysie da )3 320- 318 o leai) dn 5o sial 555k 8 s e %156 s2abia] 20) <SS
Ol sl 8l (plid [4] Bidie L )
Found M™,328,0986, C,4H1,N, requires M*328,1004 MS m/z 328(100, M").

300(16, M*-N,)
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Ll dalie S
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da2aill zal  4daul 52 (Biphenylene - cyclo- octatetraene derivative.)
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Synthesis Of 1,10-Dichlorobenzo[C]Cinnoline, And Its N-Oxide With Some
Strained Molecules Related To Biphenylene.

H. Hamada, A. Larkem¥*, and H. Larkem
Department of Chemistry, Faculty of Sciences, University of Annaba, Annaba 23000, Algeria.
ABSTRACT

The 1, 10- dichlorobenzo[c]cinnoline (3)was synthesised in three steps, from the commercially
available 1,2- dichloro-3-nitrobenzene (1), the oxidation of (3) with hydrogen peroxide in acetic acid gave the
1, 10- dichlorobenzo [c] cinnoline —5- oxide (4). Vacuum pyrolysis of the cinnoline (3) at 800 °C, gave pure 1,8-
dichlorobiphenylene (5) in high yield, and the latter hydrocarbon (5) is an intermediate molecule in order to
synthesise some polycyclic aromatic hydrocarbons related to biphenylene such as cyclo-octatetraene
derivative (10a).

Keywords: Dichlorobenzo[c]cinnoline, dichlorobiphenylene, biphenylene, cyclo-octatetraene derivative.
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INTRODUCTION

According to Hickels (4n + 2) n- electron rule a planar [8] annulene should be anti-aromatic and
would be expected to sustain paramagnetic ring current. The simplest [8] annulene, cyclo-octatetraene (COT),
is non — planar and its properties are similar to those of an open —chain. In this connection, several derivatives
of cyclo-octatetraene such as (6), (7),! (8) and (9),2 in which the 8-membered ring is forced to be planar, have
been synthesized. These show the effects of very strong paramagnetic ring current in their nmr spectra. 2

NO,

ClCl CICl
Cl
o Q
_
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Cl
1 NO, NO, NH, NH,
64% 91%

cicl 2 /
Lo

44%
: asa
cl cl s

N=—=N

N2
70%
[ ] 3
84.5% l Oxidation
. 0
5

CICl

5

N=N*__
90% O

Scheme |

The biphenylene ring system contains a rigid group of four carbon atoms (1,8, 8a, and 8b) and if two
biphenylene molecules could be joined at the 1, 1’- and 8, 8'-position, they would give a rigid, planar polycyclic
systems (10a) which formally contains a planar COT as well as two cyclobutadiene systems, the compound
(10a) would be expected to show a very large paramagnetic ring current. We record here the synthesis of
many new derivatives related to biphenylene, including the title compound (4).

(CMey)n
(CHn (CMey)n
8,n=0

6,n=0
7 n=1 9,n=1

+

cl cl
NiCl,
@ugic
5 5 30%
10a

Scheme Il

EXPERIMENTAL SECTION

Unless other wise stated, the following conditions apply, (MS) Spectra were determined on an AET
MS9 instrument updated with VG ZAB components. (IR) Spectra were recorded on a Perkin-ElImer 1420
Spectrophotometer. *H nmr Spectra were recorded on a jeol Gx270 as a solution in CDClz with TMS as an
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internal standard; (TLC), using Silica plates, was employed for examination of reaction mixture during and after
each reaction. Column chromatography was carried out on Silica gel (60-120 mesh; BHD); Kieselgel (Mark 60H)
or aluminum oxide (BDH). Petroleum refers to light petroleum (bp 60-80 °C). Elemental microanalyse were
performed in the school of chemistry microanalytical laboratory, Bristol (UK).

2,2'-Dichloro-6,6"-dinitrobiphenyl (2a). 1,2-dichloro-3-nitrobenzene (20g, 104.2mmol) was heated at 250°C
(silicon oil bath) while copper bronze (14g) was added in small portions in the usual way (total time ca30 min).
The reaction mixture was kept at 250-260°C for a further 30 min, cooled, extracted, with boiling acetone, and
filtered. The filtrate was evaporated, and the crude product was recrystallised from ethanol (using charcoal) to
give the dinitro-compound (2a) (10.4g, 64%) as brown crystals, mp 171-172 °C.

IH NMR, & 7.81 (2H,dd, H-3/H-3%), 7.59 (2H,t, H-4/H-4") and 8.21 (2H, dd, H-5/H-5"), J34=7.48Hz, J3,5=0.64Hz
and Jas=7.48Hz. MS m/z 312(7,M*), 266(100, M*-NO>). Anal. Found : C, 45.95 ; H, 1.93; Cl, 23.54 ; N, 8.76. Calcd
for C12HeCI2N204: C, 46.03 ; H, 1.93; Cl, 22.65; N, 8.95.

2,2°-Diamino-6,6"-dichlorobiphenyl (2b)

(a) Using stannous chloride. A solution of (2a) (1g, 3.19 mmol) was warmed on the water-bath with tin (Il)
chloride dihydrate (5g) in ethanol (15 mL) and conc HCI (10 mL) for 1hr. the cooled solution was rendered
alkaline with dilute aqueous NaOH, and the crude product was collected by ether extraction. After removal of
the solvent, recrystallisation of the residue from ethanol gave the diamine (2b) (0.68g, 72 %) as pink prisms,
mp 202-203°C.

14 NMR, & 6.71 (2H,d, H-3/H-3"), 7.14 (2H,t, H-4/H-4"), 6.92 (2H, dd, H-5/H-5") and 2.99 (4H, br, 2NH.),
J34=7.90Hz, J35=1Hz and Ja5=7.90Hz. MS m/z 252(51, M*), 216(100), 181(13). Anal Found: C, 56.63 ; H, 4.08 ;
Cl, 29.70 ; N, 10.94. Calcd for C12H10Cl2N2 : C, 56.94; H, 3.98 ; Cl, 28.01 ; N,11.06 %.

(b) Using Raney nickel. 2,2 -Dichloro-6,6"-dinitrobiphenyl (2a) (3.13g, 10.0 mmol) in hot ethanol (80mL) was
treated with hydrazine hydrate (4 mL), then Raney nickel in small portions until the vigorous reaction subsided.
After being heated on the water-bath under reflux for 30min, the solution was filtered and the filtrate was
concentrated to give the diamine (2b) (2.3g, 91%), mp 202-203°C.

Some similar experiments gave a mixture of the diamine (2b) and 1,10-dichlorobenzo [c] cinnoline (3). In these
cases the crude product was warmed with dilute aqueous hydrochloric acid (1:9 concentrated acid: water);
cooled, and filtered. The filtrate was treated with activated charcoal and neutralised with ammonia to give the
diamine; from the mother-liquor was obtained 1,10-dichlorobenzo [c] cinnoline (3) as deep orange needles
(from ethanol), mp 112-114 °C.

1,10-Dichlorobenzo [c] cinnoline (3). The diamino compound (2b) (1.15g, 4.54 mmol) in dry benzene (60 mL)
was treated with phenyliodosodiacetate (3.25g, 10.41mmol), the reaction mixture being kept for 2 days at
room-temperature under nitrogen. The filtrate was washed with 5% sodium carbonate solution, dried over
magnesium sulphate, and evaporated under reduced pressure. Chromatography of the residue on alumina
with benzene as eluent gave the cinnoline (3) (0.79g, 70%) as deep orange needles, mp 112-114°C.

14 NMR, & 7.94 (2H,dd, H-3/H-8), 7.86 (2H,t, H-4/H-7) and 8.46 (2H, dd, H-5/H-6), J34=7.91Hz, J35=1.5Hz and
Jas=7.91Hz. MS m/z 248 (62, M*), 220 (100, M* - N1), 185(29), 149(19), 150(90). Anal. Found : C, 57.81 ; H, 2.34
; Cl, 28.60 ; N, 11.28. Calcd for C12HsCl2N2 : C, 57.86 ; H, 2.43 ; C1,28.46 ; N, 11.25%.

1,10-Dichlorobenzo[c]cinnoline -5-oxide (4) 1,10-dichlorobenzo|c]cinnoline (3), (0.200 g, 0.80 mmol) was
dissolved in 6 ml of acetic acid and 1 ml of hydrogenperoxide (H202). The mixture was heated and stirred at 80
°C for 8 hr (using a water-bath) when the solid was formed, then the mixture was cooled, filtered ,the wet solid
which was obtained, dried well and recrystallised from benzene, give the required product (4), yielding (0.180
g, 90 %) as a pale yellow prisme crystals, m.p. 101 — 102 °C.

Mass spectrum m/z (%) 264, 266 (56, 37, M*), 248, 249 (70, 47, M*-0), 220, 222 (95, 65, M*-N>), 185 (34), 150
(100), 84 (95).*H NMR, & 7.71 - 7.96(5H,m), 8.63 — 8.66.(1H,d,d).
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Anal. Found : C, 54.25; H, 2.13; N; 11.12; Cl, 26.90. Calcd for C12HeN2Cl,0: C, 54.19; H, 2.27; N; 10.53; Cl, 26.66.

2,2"-Dichloro-6,6"-diiodobiphenyl (2c). A solution of (2b) (13.58g, 53.67 mmol) in conc HCI (74 mL) and water
(74 mL) was tetrazotised at 0°C by the slow addition of sodium nitrite (11.29 g) in water (30 mL). A conc.
solution of KI (41.88g) in 5% aqueous H2 SO4 was then added slowly and the mixture was stirred for 1hr. The
temperature was kept below 10°C. The solution was worked up and after recrystallisation of the crude product
from ethanol, gave the diiodo-compound (2c) as white crystals (11.11g, 44%), mp 177-178°C.

H NMR, & 7.5 (2H,dd, H-3/H-3"), 7.01 (2H,t, H-4/H-4") and 7.87(2H, dd, H-5/H-5"), J34 =8 Hz, J35 = 1.22 Hz and
Jas= 8Hz. MS m/z 474(M*). Anal. Found : C, 30.68; H, 1.42; Cl, 14.71; 1,53.12. Calcd for C12 H¢C12 12 : C,30,35; H,
1,27; C1, 14.93; 1,53,44%.

1,8-Dichlorobiphenylene (5)

a) From 2,2 -dichloro-6,6-diiodobiphenyl (2c). The diiodo-compound (2c) (1.73g, 3.78 mmol) was
heated at 240°C (silicon-oil bath) while copper (2g) was added in small portions with manual stirring during
30min. The reaction mixture was worked up, similar to compound (2a). The crude product (0.94g) was
chromatographed on alumina with ethyl acetate-light petroleum (1:3) as eluent and gave a mixture of (2c) and
the required product (5). Separation was effected by sublimation under reduced (water-pump) pressure, giving
1,8-dichlorobiphenylene (5) (0.5g, 78%) as colorless crystalline solid, mp 128.5-129 °C.

'H NMR,§ 6.70-6.72 (4H,m, H-2/H-7/H-3/H-6) and 6.53 (2H,dd, H-4/H-5), J34=5.68Hz and Ja=2Hz. MS m/z
220(100, M*), 150(39, M* -2Cl). Anal. Found : C, 65.04 ; H, 2.76 ; Cl, 31.99. Calcd for C12HeCl2 : C, 65.19 ; H, 2.74
; Cl,32.07 %.

b) From 1,10-dichlorobenzo [c] cinnoline (3). The cinnoline (3) (3g, 12 mmol) was sublimed at 160°C/5x103mm
through a 50 cm silica furnace tube held at 800°C (reaction time ca.4hr) to give a greenish crystalline solid.

Crystallisation of the product from ethanol gave (in two crops) 1,8-dichlorobiphenylene (5) (2.25g, 84.5 %) as a
yellow-green needles, mp 125-126 °C. Further purification by sublimation gave white crystals, mp 128,5-129
°C.

Preparation of the cyclo-octatetraene derivative (10a)

* All the equipments were dried, evacuated very well and flashed with nitrogen several times as well in order
to get good conditions for the reaction.

A mixture of triphenylphosphine (PhsP), (0.4g, 1.52 mmol) nickel chloride (NiClz), (0.026g, 0.2 mmol),
and zinc dust (0.4g, 6.12N mmol), was placed in a 50 ml round-bottomed, two necked flask, then the flask was
evacuated and filled with nitrogen several times, then dry dimethylformamide 5ml was added. The flask was
then placed in an oil bath at 50-80 °C, the contents being stirred magnetically for 3 hr, or until the complex
catalyst had formed as a brownish solution, a nitrogen-purged solution of 1,8-dichlorobiphenylene (0.100 g,
0.46 mmol) in dry dimethylformamide 5 ml was flashed under nitrogen and added. The reaction mixture was
stirred at 50-80 °C for 7 days, then cooled and filtered. The filtrate was diluted with water, and the
precipitated product was filtered off, washed several times with water, and dried. This crude product was
stirred at reflux with methyl iodide 12 ml for 30 min, and the mixture was cooled and filtered, the solvent was
evaporated under reduced pressure, to give the crude product as a brown oil which was shown by TLC to be a
mixture of six spots, then it was separated by crashing the alumina TLC plates, using ethyl acetate- hexane
(1:3) as eluent, gave the cyclo-octateraene derivative (10a), yielding (40 mg, 30 %), after recrystallisation from
ethanol, m.p.187-189 °C.

Mass spectrum m/z (%) 300 (23, M*), 150 (60), 84 (100),
Anal. Found : C, 96.21 ; H, 4.15. Calcd for C2aH12: C, 95.97 ; H, 4.03.

and trichloro-bis(biphenylenyl (10b) which was recrystallised from ethanol, yielding (60 mg, 68.93 %), m.p.195
—196 °C. Mass spectrum m/z (%) 406, 408, 410 (M*).
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Nitration of 1,8-dichlorobiphenylene (5). Compound (5) (0.54g, 2.43mmol) and 1-nitro-pyrazole (1.35g, 1.195
mmol) were dissolved in CH2Cl2 (5 ml), and a solution of boron trifluoride etherate (1 mL) in CH2Cl2 (5 mL) was
added. The reaction mixture was stirred at 25°C under dry nitrogen over night then quenched with ice-water
and extracted with ether and washed with 5% aqueous sodium bicarbonate (25 mL) dried, and evaporated to
give an oil which solidified on standing. The product was chromatographed on alumina, using toluene-hexane
(1:3) as eluent. After a forerun of starting material (5) (0.15g), there was obtained 1,8-dichloro-3-
nitrobiphenylene (11a) (0.26g, 40%) as deep yellow needles, mp 175-176°C after recrytallisation from ethanol.

14 NMR, & 7.33 & (1H,d, H-2), 7.77 (1H,d, H-4), 6.54 (1H, dd, H-5), 6.89 (1H, t, H-6) and 6.72 (1H, dd, H-7),
j24=1.49Hz, j56=7.48Hz and js,7=1.71Hz. MS m/z 265(100, M*), 235(20), 219(50, M* - NO2), 184 (91), 149(66).
Anal. Found : C, 53.80; H,2.10; Cl, 26.64; N, 4.96. Calcd for C12HsCl2NOz: C, 54.17; H, 1.89; Cl, 26.65; N, 5.26 %.
A third fraction from the chromatography column gave 1,8-dichloro-2-nitrobiphenylene (11b) (0.235g, 36%) as
deep yellow needles, mp 166-167°C (from ethanol).

'HNMR, 67.5 (1H,d,H-3), 6.(1H,d,H-4), 6.71 (1H,t,H-5) and 6.88 (2H,d, H-6/H-7) (deceptively simple), js2 =
7.48Hz, js,6= 7.48 Hz and js,7 = 3,85 Hz. MS m/z 265(100,M*), 235 (20), 219 (50, M*-NO2), 184(91), 149(66). Anal.
Found : C, 54.26; H, 2.08; Cl, 26.42; N,5.37. Calcd for C12HsCI2NO2: C, 54.17; H, 1.89; Cl, 26.65; N, 5.26%.

2,2'-diodo-4-nitobiphenyl(15) .the iodonium bisulfate(14). (71.3g,191.7 mmol).was stirred with soduim
iodide (57.04g,380.3mmol ) and copper(l) iodide(0.80g) in dry DMF (280ml)at reflux for 3hr .the solid was
cooled to 70-80C°,water(150ml) was added dropwise with stirring ,and the mixture was allowed to stand for
several hr until cold. The solid was filtered off, stirred with warm(ca 40 C°) water (400ml),filtered off ogain,
dried, and finally recrystallized from ethanol to give 2,2'-diiodo-4- nitrobiphenyl as a dull yellow solid(54.0g,
63%), m.p.131-133C° . Found:31.86;H1.51;N,3.06;1,56.40.C12H712NO> requires C31.98;H 1.55 ;N, 3.10;1, 56.27%.
MS m/z 451(19M*), 324(100, M*-1),278(39), 150,151 ,(53,69, M*-2l).

2- nitrobiphenylene (16). The diiodo —compound (15) (5.0g,11.1mmol) was heated at 235-240 C° (silicone oil
bath) while copper bronze (4.0g) was added in small portions during 1hr ,with manual sttiring (copper wire )
between each addition .The mixture was heated for a further 30min , then cooled and extracted with several
portions of boiling acetone . the combined extracts were filtered, and the filtrate was evaporated under
reduced pressure . the crude product was chromatographed on alumina with toluene —hexane (1:1) as aluent
to give the nitro —compound_(0,67g,31%) ,m.p 105-107 C°).

2-amino-3-nitrobiphenylene(17).

A solution of 2-nitophenylene (16) (0,44g,2.23mml) and hydroxylamine hydrochloride (1.1g) in methanol(30ml)

was stirred rapidly at 50-60 C°, and potassium hydroxide (2,2) was added in one portion.after 30 min at this

temperature . the methanol was removed rapidly under reduced pressure , and the residue was washed with
water.

After being dried, the product (0.41g) was dissolved in benzene and chromatophraphed on a n alumina

colum . elution with benzene gave starting material (300mg) and then requires amino —derivative (17)

(210mg, 45%), obtained as red needle ,m.p 220-221 C° ( lit.1° 219-221 C°). MS m/z 212(100,M*), 182(13)

,166(20) ,139(61).

Further elution gave the biphenylenopyridazine (18) (120mg15%) as yellow crystals .m.p 318-320 C°.

Found M*328,0986, C2sH12N> requires M*328,1004 MS m/z 328(100, M*). 300(16, M*-N2)-

RESULTS AND DISCUSSION

In an approach to (10a) using a direct coupling reaction it is evident that 1,8-dihalobiphenylenes (5)
would be suitable starting material. The preparation of (5) as this material proved much easier to prepare in
reasonable quantities, starting from commercially available 3-nitro-1,2-dichlorobenzene. A normal lothrop
synthesis® was first investigated. 2,2 -Dichloro-6-6"-dinitrobiphenyl (2a) was prepared in good yield by Ullmann
coupling reaction with copper bronze at 250°C. reduction of (2a) with tin (Il) chloride dihydrate in hydrochloric
acid or better, with Raney nickel and hydrazine hydrate in ethanol, gave 2,2"-diamino-6,6"-dichlorobiphenyl
(2b) in high yields. However, some samples of Raney nickel gave mixtures of the diamine (2b) with 1,10-
dichlorobenzo [c] cinnoline (3). Tetrazotisation of the diamine (2b) followed by treatment with aqueous
potassium iodide gave the required 2,2 -dichloro-6,6'-diiodobiphenyl (2c) in good yield. Reaction of (2c) with
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copper bronze at 240°C,gave , after purification by vacuum sublimation and crystallisation, 1,8-
dichlorobiphenylene (5) in 65% yield. The *H nmr spectrum showed an upfield shift for the aromatic protons in
(5) compared with those in (2c) and can presumably be attributed to the paramagnetic ring current in the 4-
membred ring*. Vacuum pyrolysis of (3) at 800°C, following McBride’s method® for preparing biphenylene from
benzo [c] cinnoline, gave almost pure (5) in high yields. Owing to the difficulty of separating (5) from the
starting material (2c) in the Lothrop-type synthesis, the route via dichloro-benzo [c] cinnoline (3) was
preferred. The cinnoline (3) was also obtained in 70% yield, by oxidation of (2b) with phenyl iodosodiacetate in
dry benzene, similar to the method used by Barton and coworkers®., it was decided to attempt preparation of
the hydrocarbon (10a) by using nickel-chloride and reducing metals,” the 1,8- dichlorobiphenylene (5) was
treated with nickel-chloride, triphenylphosphine and zink dust in dry dimethylformamide. The reaction mixture
was stirred and heated at 60 — 80 °C and followed by TLC during seven days, then allowed to attain at room
temperature, column chromatography on silica gel of the product which was shown by TLC to be a mixture of
several compounds, gave the expected cyclo-octatetraene derevative (10a), (30 %) The mass spectrum of the
(10a) showed a parent ion at m/z 300 corresponding to the molecular ion of (10a), another fragment at 150
corresponding to dehydrobiphenylene species and another peak at m/z 84. The *H nmr spectra of (10a)
contained a doublet at 5.66-5.85 ppm, for 4H, another multiplet at 6 5.90-6.16 ppm for 4H, and doublet at
5.85-5.87 ppm for 4H (J 12 = 5.5 Hz and J 23= 5.5 Hz), another hydrocarbon was isolated possibly, the
trichlorobisphenylenyl (10b). The mass spectrum of (10b) showed a group of a parent ions at m/z 406, 408,
and 410 corresponding to the molecular ion of (10b), the *H nmr of trichloride (10b) exhibited a complex
multiplet at 6 7.28-7.33 ppm, and an inseparable crude mixture of unidentifiable compounds.

S

+
M 328

|- +.
[]

19
In order to activate one of the chlorine atoms, a nitro group was introduced at the ortho-position. The
nitration procedure used was the one which gave good results with biphenylene itself. Nitration of (5) by using
Olah and coworkers procedure® gave a mixture of products. Chromatography on alumina gave starting
material together with 1,8-dichloro-3-nitro-biphenylene (11a), and its isomers 1,8-dichloro-2-nitro-
biphenylene (11b). Elemental microanalysis for these two isomer (11a), (11b) were consistent with the
molecular formula C12HsCI2NO> . The *H nmr spectral data gave evidence for the positions of nitro-groups.

Cl Cl Cl Cl Cl Cl
NO
) e |
“ —— I - IO
H. SO
5 2 4 N02

40% 36%
lia 11b
19
Scheme Il
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The 1,8-dichloro-2-nitrobiphenylene (11b) could be used as itermediate to prepare the very
interesting compound such as [4]phenylene (19)m but the lack of time does not permit, the authors to
investigate this route.

In connection of this work some strained molecules were prepared by using biphenylene iodonium
sulphate as starting material, the nitrobiphenylene was obtained from the known iodonium salt(13) which was
prepared by nitration of biphenylene-2,2'-iodonium hydrogen sulphate(13) with potassium nitrate. Compound
(14) was converted into 2,2'-diiodo-4-nitrophenylene.(15).by reaction with sodium iodide and cuprous iodide
refluxing dimethyl formamide. Heating(15) with copper bronze at 240 °C then gave (16) in 31% , then 2-amino-
3-nitrobiphenylene(17) was prepared with hydroxylamine hydrochloride and potassium hydroxide according
to Barton's method.!® An unexpected but possibly useful by-product (18)

00 — O s O
+ + Cul
! 1
[ I

HSO, HSO,
13 14

63%
15

| I ‘ Nitration
O NO,  Amination NO,
- N LA [T
L NH,

15% 45% 31%
18 17 16

\
O-O-O

Scheme IV

In up to 10%, this type of reductive cyclisation to pyridazine derivative has been observed
previously!l. as shown overleaf. The biphenylenopyridazine structutre for compound(16). was supported by
spectroscopic evidence .The mass spectrum showed a base peak at m/z 328 for parent ion of (18), and
another peak corresponding to the loss of 28 mass units to give a species which was possibly (19) .The H nmr
specetrum of (18) exehibited two singlets at 7.83 and 7.30 ppm for Ha and Hp, respectively, these assigned by
comparison with the spectrum of benzo[c]cinnoline,? and a multiplet at 6.99-7.09 ppm for protons c,d,e,and f.
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