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nthalene, when nitrated wi

2eid in glacial acetic acid,

mnovnts o
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stannous chloride:.and

ation, yvielded

cold chlorosulnhonic

carbonate

acid, followed by neulralization with notassit

RTNEL TR
1ChaLenesy

- (. . g~ L FERN 3
on wIreaviientv wWitn 219l
SRl L
avr
e .
£ ad e Cﬂea

el B =g m PSR A . : . - 1
of the 5- and 8-nitro isomers. The latter,




ride hydroxide, followed by raduction with 1lxon,

.8 obtained.

CHy
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reduction to 1=
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phthylanine. The acetyl derivative, on nitration,

nitro derivatives. Senaration
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of the D-acetylamino-~l-methyl-8-nitronanhthalene, Followed by

0 grovn, gave l-

meithyl-8~nitronaphthalene.
From l-nmethyl-8-naphthylamine, l-methyl-8-bromongphth-

U o3

alene was prepared by the Sandmeyer reaction. This was mixed

wags decomnosed,




by steanm disgtillation as an oll which would not solidify at

melted at 14%-1440. The yield
from 1.7 gin. of 8S8=-bromo-~l-methylnanhthalene was 0.4 om. of

/

1,8=dimethylnaphithalene.

(2) A second method of synthesis of 1,8-dimethylnaphth=
alene is given by Linstead and his co-workers (B3). These
workxers used as & starting material o-methyl-acetonhenone,
which can be vnrepared by the method of Campaigne and Reid (23)
from o~tolyl magnesium bromide; from o-toluic acid‘by the
method of Kadesch (50); or from benzyl magnesium chloride by
the method of Newnan and Booth.(60).

o%ﬁethyl acetophenone wasg condensed with ethylbromacetate
and zinc in benzene, and the product was distilled with a
1ittle iodine. The B -0-tolyl crotonic ester obtained was re-
duced with sodium in alcohol, and the ¥ -o~-tolyl butanol was
isolated by distilliation, first with steam, then under reduced
pressure. This was converted through the bromide and nitrile
in the ususl was into ¥ -o-tolyl valeric =cid. The chloride
id was cyclized by means of aluminum chloride in
carbon disulphide to 4,5-dimethyl-l-tetralone. The ketone

wasg reduced by means of sodium in alcohol, #he solvent was

PR L] PR o~y . -1 T L. . 4 | Fomen
remnoved with steanm, and the residue was isolated by mesns o

i)

solidified after distiklation (B.P.




leaflets from dilute alcohol,
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melting at 637. The .orange-yellow nicrate melted at 148°,
the
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(3) This metlod of nrenaratio: s Deen used recently by

B

sSryant, Fencock, Morrell,
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this selective reduction method, carrving out the

bicerbonate in boil-

eduecing agent used had

of the 1,8~ isomer wmnres

Gallotti and Gal a2 geparation

arin, using a mixture of sulphuric acid

zave a recovery of 20% of the 1,3- isomer

NOy, : on O

Zekharov (81), vhich seens to avoid the separation of isomers.

Hitration of naphthalene with nitrogen dioxide, in the DI'EC S
ence of mercuric nitrate, gave yields of 85-90% of 1,8-

Ao

dinitron

dtAguiar (3) two vears earlier, had described the red-




uction of 1,8-d

ileyer and Muller (57) used nhosphorus iodide and water to ob-

~ -

tein ylelds of 63=70% of the diamine from 1,8~dinitronanhth-

hydrogen and n platinun black catalyst. Vorozhisov and Xos-

lov {78) weported a 7% yield of the dismine by vassing hydro-
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gen sulphide and & weak stream of dry
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of 1,8=-dinitronaphthalene in aniline at 160-165° for +two +to

three hours, followed by distillation of the aniline, and
crystallization from water. Strellitsova and Zelinskii {70)

reported quantitative reduction to the diamine in sn ethanol
selution, using purified electry rolytic hjaroben and a vlatinum
catalyst. Hodgson and Whltehufst (49) reported the use of

iron powder, ferrous sulvhate, and water as a reducing agent.

c. Reactions of 1,8-nanhthalenedianine and its derivatives.

a'Agular (3) in 1874, first renorted that the sction of

nitrous acid on 1,8-naphthalenediamine gives a diazo-amine.

Scholl, Seer, and Weitzenbock (66) in 1910, converted this

compound into'S-iodo-l—naD thylaMLne by the action of hydr-
iodic acid and copper powder, in almost 100% yield. Diszoti-
zation of the amine, followed by treatment with votazssium

icdlide, gave 1s;8=di-iodonaphthalene, which in turn
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conmer nowder at 1200,

hydrocarbon perylene, on heatins with

N
NR, N®y N e I N 1 1 -

= SEER )

Busch and Weber (21) attempnted *o wrepare merylene by
redvction of 1,8-di-iodonaphthalene and 1,8~dibromonaphthalene
in methanolic potessiuvm hydroxide with hydrazine hydrate and

a palladiuwn catalyst. nthalene, dihydronanhthalene, and
Az 3 o/ R 9

-

tetralin were isolated tlie presence of pervliene was

-

indicated by the intense
Feiser and Seligman

acid and sodium nitrite,

into the diazo-imine, and thence into 8-bromo=-l-nanhthylamine

treatment with hydrobromic acid and cooper. Diliazotization

reagent from this compound with one mole of magnesium, i

found that if the reaction was allowed %o proceed slowly, the

resulting CGrignard reagent, on methvylation wi

et e e = L APUR, N L RO U
and me 'tﬂ.;‘fl S'L.]_j;} nate, gave S-07r0m0-l-mne CALY LAy

& to proceed morve ranidly,

naphthalene end unchanged 8-bromo-l-iodonar

end Seligman give no venort of

rthalene so obtained.
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In contrast to

foale
[ Wk

o oy " i 2 by |
to follow a well directed course,

Ly products.

first worker to report

tion, and renort its melting noint ag 929-100°. Both +the above

e nrecsence of excess bromine



Scheufelin (64
and Publi ( 57 74173 Shotrt and Sitromnereo [(A2Y  FaT.aal ownAd
and HupLl O s Itlil, ©S20TT and Ciromosy i) i )y HCLELSsIT and

i
W T

bromo-l-nitronaphthalene by the bromination o
nanhithalene. Attemntsrby'%cLeish and Campbell to isolate the
nod were umsuccessful, while

Price and Voong have outained yields of 80-85% of +the B-bromo-

l-nitronaphthalene.

(4) Reactions of Sulphonic Acids.

A fourbujneuaod of obtaining stbstituents in the 1,8-
nositions in naphthalene consists in the nitration of 1-

naphthalenesulphonic acid or l-napi hthalenesulphonyl chloride.

Vorozhtsov and Gribov (76) have reported that the nrinc-

ipal products in th

are H- and S-nitro-

oL

(69) has renorted thad

emino=-gulnhonic ~cids. The

arated by treating the neut
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melting at 57, vieid .7 (16.5%2). (Literature melt-
X en ea EIER SRR
ll-t:) YOLIIT Y0 e o=/ ;®

this nrocedure were tried. It
olving the crude product in benzene, and

reguLted

venzene golution with =2cid and

: g - QR I | ~ SRR . S o P, S e S -
in enulsification and loss of the wroduct. HAtemm distilla-

ution nroved to be very tedious.

g found to be the most satisfactory.

Cissolved in hydro=-

200¢c.) and diazo-

A cuprous bromide solution was prepared from crystallized

copper sulohate (125 gm.), sodium bromide (73 gm.) and water

then cooled slowly, e liguid was decanted. The white
solid was washed twice by decantation with water containing

1it ]e sulphurous acid, and the cuprous bromide was narti-

2lly dissolved in hydrobromic acid (75 cc., $.0. 1.49) and

T"I"

Lie cunrous brov

4 s o

for steam distillation, was hasted to boiling, and the

;.J.
U
O

ized solution of the amine was added slowly through 2 small
funnel leading to the bottom of the flask, while steam was

Steam distillation was continued




-29 -

until no more solid distilled ovér, and the nroduct was made
alkaline with 1id sodiun hydroxide. The crude solid prod-
uct (21.9 gn.) was coilected by filtering with suetion, crushed
in a mortar with more 10% godium hydroxide solution, washed
with water, and dried,

The crude’l-bromo-8-chloronaphthalene was distilled
under reduced pressure (B.,P. 210-220°/50 ma.) snd then re=

-

crystallized from alcohol, to give white crysisls mel

- oA

95.5-977, yield 13 gm. (32%) TFurther product (1.5 gm.) melting
above 03° was recovered from the mother licuors. For H-rav

powder nhotograph of l-bromo=-8-chloronavhthalene see repelb .

2 k)

D Preparation of l,3-dichloronanhihalens.

Hodification of the method of Rergmenn »nd Hirschberg (15).

8=Chloro=-l-naphthylemine (30 gm.) was diszotized in water
(200 cc.) end concentrated hvdrochloric acid (41.5 ce.) with

poiling water (400 cc.)

solved in the hot golution. A solution of sodium bisulphite

. ), and water (200 cc.) wes
to the hot solution, (26 gm.) was
added to complete the reduction, giving a colorless solution.

The solution was cooled, the liquid was decanted, and the




5

nlid cunrous chloride wag washed twice by dzcantation with

300 cc. norfions of water containing s little sulphurous acid.
The we? cuprous chloride was dissolved in concentrated

hydrochloric acid (175 cce.) and the solution was hested to

boiling. The diszotized solution of 8-chloro-l-naphthylamine

] LAy - n P . |
solutiocn, through a funnel

separated. . This was st
vhe were collected. The solid
wag filtered off and air drie
inely »ulverized, and washed with

he dried 1,8-dichloronaph-

,_
I
o
x._.}

cohol {180 cc.) giving

83.5-86°, yield 18.9 ga.(57%).
A sample twice recrystallized from alcohol gave white crystals
melting at 388.5-89°, (Highest literature melting point 89~

' o - ) ,
89.57). For X-ray powder photograph see Pagel .

3 Attemnted vreparationsg of 1,8=dimethvinanhthalene.,

several attemnts were made to nrepare 1,3-dimeth

ok
+
3

halene throuvgh Grignard reacti

0N

and l-bromo=8«chlcronanhthalene.




regidue on evanoration

Tom r o~ yiel 0 i
9] lﬂ(: o l/¢5"‘80 s ‘P-h.e

CCo )

reaction
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wag recrystal

sevaration of the ethereal layer.

cium chloride and evaporated.

melted

oronanh~

On evaporation to drvness, =

The rest of the magn-

nrecinitated from the

e

his was dried with cal-

The residue, on solution




-9

< o o ! § °
(SR O o 5 + o &
O < £ @ ! o u 4 e}
b ° @ I 42 oh I w o] ] o @] rl
8 o =@ o e © o W > — o
— W N R H ] . S ©
3 B e 43 o e} [¢] -t O
O o o e s} .} w pas] o} § o
B i Gy oo [0) o 43 0 =
e} © o P Q +2 it Q. q e
o 2 w o» 40 i Kol ot O £
5] [ I R 3 © t & Ke)
N S By (S w o] '
o 4 +2 S 2 o - =
3 P 0 o © 3 ke o
K I T S, & 1 —
Jnj o B o] ~ < @] 1 P
= o] (@] fon S8} = ©
1 R o ! ! e

ion v
vellov
a
n
0

S e T 51 ¢
. S ) G-
.*.\'“ M) [4p
= o 0 i re]
4 1 ° @ O .
B <« 3 ¢ te]
. ! . .
Y o w0 @ ' :
SR < B o S Sy o, S) =
z = { () o R o o
© (@] o] ©’ O = 4 .
B T o O o, o o
1 o2 o o @ -
mv o 42 =8 n_N 43 2] C ©
mooE & 1 o @ 2 b}
o] u D el
8 o ot fH i © 3
SRR~ B E R 2 < ,
o o NE P
__.VJ. - = > - e o n.w(% o
o ja: i i [o34] 4> ) o )
o 0] ot [ & = .
o] ot vid @ 5 i)
i L] ehed o e
—_ Lo 1 £ L e
® e} (@] o
g = 9 9 s a8
> O 8« o o
or © (& o " L
O ] O i 5y ol 2
A w0 o o Boo
N D Q m..m - = T
. ¢ (B (3]
o o & © e g, °
- e 42 & < A
o ©® o B = & 5 o
LW M.W mm ! G © o mrmw
; o £ ] o e
o o S Bl 0] 5 & A
i o . 42 e
© O o~ 4 O & Q S MM
! - .
3 st "N O < — [N ot e
l S s = © <3t ¢ L
ol B & o e o O — i T o




oy
J

o~ e
—~
r&] e @
) —
b 0]
= S
<
{2 O
o) 4D
. n.lm
DMU, o
=l
i
(@]
\
S
43
Q ° o
@ o 1
» o c
i o] 1
s
42 3
3]
-
[t ]
<! Q =
o2 i e
o
;
o~ s
R . 4I*

o
ke £

9]

00 =
g
ni

ilo1

ek

T
w

oLu

ey
oot
O

20y

n

[

Se

Ve

~
N

= ) .
fd [
G B
42 e




3 1

IS
U

ST

o o)
2 WO

<




-36-

&




N
9]
)
p)

rlasrio e

'
R

3

N :'4_’ [§]

o

€

ral
A




.

evapor

o~

[= RVl

4
(a

el
RO

hlorine was bubbled




in boiling Carbon Tetrachloride.

2l

1loro-l-nitronanhithalene, A

rey <y - + e e wrey e eam vt ol
as washed with wer. wate cy Which was

taen decanted off , and the oil weos dried by the addition of
calciun chloride. The drying agent was. filtered off, and

an asbestos-insulated side arm, and vacuum distilled,
Fraction A cane over at 176-1900/18- O mm. There was

little evidence of deconn tion taking piacé, the distillate

eing & yellow oil vwhich partly solidified in the receiver.

o’

This product was filtered to remove the solig (I) present,

the residual oil (II) 132 ga.
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Fraction B had a boiling point of 194-206 O/lW

This fraction showed congidereble #ndication of decomposition,

¥ solid on stending, but the solig

strong odor of hydrochloric acid on stending in = cloged bottle.
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B=oronmo-~Ll-nitron:

abundant.

o
2,100
=

o0on

a neriod of one hour, the mixture was
for one hour further, and the solvent was distillad off.
ovtained was soured
sodiuwa te, and crushed *o
The crude product {14.8 gn.) was Tilte
alcohol gave very pale yellow crystals

recrystallizations from

mall additional yvield

was obtained by evaporating the moth
melting woint of bB-bromo-l-nitronaph For

er photograph

Pagecs o

s€e




2 E S
AVt {] [
& =y :

+2 o | 4=
q kA

ed
Shou

O @ + 0
o i @
O Gy [} ) -~ o]
[$] TR ®
OIS 42
] = 1
ot 1 I @
e () ]
o ) NS
@ = @
=5 B =
i P!
e} 42 o o
W [0 re] -+ o 43
w s - QO 2 it}
- HooQ = O ~— W <
e} 8 o N
", -t & 42
0 & +> < © 1
& o = S © ®
= o O ) i &
— W «
° ~
,_n.." 3 42
m,rw s ot 3
o
e} [ [eal
AV o &
P )] &) R
— ! 4 ~ o]
© N ot Sod o =
o O 42 Gy 42 e @ @]
o O W o B !
] ol - - —
G O e a &= 1o 4 ©
S O o] — 0] =
2 O el o
K S 4 ® = o
o B - + @ s
(ORI i} @ 8 .
ol fe] ~ o
Q o o )
[ o] o P
Q 0] < @ o
=g +2 -~
oI o °
O ) © o
.. &) ° S o
= o 42 +
o ol o > O]
~ & & o ] o
42 pa olt} - e (0]
[T & a3 St B




and finally




e8!
ot >
ol .
o L , °
7 5 ] @
- s
O
0] ot e

5]

: .llx.m 7 ol $q
= §-t O O
et i \
- i~ Gl
8] Q
o~

s =t
ed Ay
EN R
R o ]
s . o
QW 4y

ol [
+ b
[ (63 .
O o .
[R%] 4 ()
_ 3 o )
e 1} = o
O @ &5 C -
s P + 2
- » ol ]
U2 43 ®
_1.,* W
i

£ @

© ]

o

i -l

il o]

o= s (0]

% £
R it

-1 et ©

D i

K] w,u

! G

o

)

R
O

4D

@)

3C 07
T -

) -

w & [0 D
ol -l 15 ;
@ ~




nronosad for of
YTODOsad

roduct \bherber the 0il obtained- in the
MITOCUCTUS . ATTLEYD S [9 b bl L

mnensa

ave observed

to 100-1

ich became vr

nore reddish

-t
=Ry

o

reactivity, and drives the nitro group out of the molecule.

This nitro group, in the form of nitrogen dioxide, fomms th
red fumes observed. Buffle and Corbaz have esteblished that
l-nitronaphthalene, 5- Cyiovo«l-hitrOLaghthalene, and 8-chloro-

undergoing no deco




. -
N -
O
©
0
° @
Py N
o~ o~ b
o o~ &)
e @
. —~ ~ —~ —~ — [és}
or= [} [RY 1 (&3] —~ ~ o8} — o o)
@ = = = T~ <l
o p—rg R S g Rp—e S — L— [N— N 45

&} @] ° O @] [@] (@] O
1 < 0 <O o~ i ) gt
- i O o~ o O (@} SV (03]
-1 bt o] 4 ] ] ! 4

for

01

-
L

i

nl

%
TOwl=
7

O
- !
1 3 £
= @] O
. nl_ = 1
o = AT




Q

&

&) 1

& s
[

-t
€
et

.
or

I
B

cn




e

o)

LS

seq
ND.,

o
Sl

o
i

1

c

2

NO,,

©

i

e




™
[

-

Cl &
4]

et
14} '
& &

\

¢l
¢

Py
)

“d

& NO,
(4]

NO
¢
e NO

7] 'Y)




tERY

w2
<t

20
o
1

only

&

v

A

-,]'i

1D

-3

ol

]







i i
+2 e SIS
[ B 42
SR o ©
© & -
g 2 g
o J g @]
’ o £
; =
@ o [0
S £
0] 42
] | o
¢ o 3
RS S T ) o
Nol
,lﬂm Qw - —~
D > 02
0 &) ° [ °
o ! o Py~ o
o 3 o [
™ (L o e}
L T
el e § i o o 9}
o e & © b
| 3 - O [ @) !
< S R S R v
0] i <t oy (@] & Y] ]
9} O 6}
R Y = T & B 3 o S @
& le] w Q© ® +2 4
[T £t -4 Q
& o o0 oy
0] Q [} O] [0}
& ! oo o w -
- [en} e £ e}
ol ®
A G ) o 4 o
+2 o} o ¢ o] 42
o 2 [
&= o e ©
Q o+ ol 43
H - [ © ]
> 42 Lo o +2
i @ 43 = o
4+ 4 ]
Q O = B U
) o O M 9
o O L] ] o 3
o -4 - 42 O G
O € e} O & >
Q o &) ©
(0] oGy o ° !
o K e [0} - 0 e
- - A O
o 4D G -
+2 2 @ + o] ol o
& S 02 + &S
s O . Mmoo o)
42, - @, O O




opf
o

b
e

e

R

e

=

=

]

o
<

[

R e

e 9} [S243

C







ot
<




e
L
13 r

© = o

a8 Q @)

G -

- w +2

3 @
By O I G
B | =i @)

e,
i

8}

{

N

1

-

)
=
~
s

R

58]

© §-4
22 (3]
e

ol

!

i




o
pw)

L

a

cecee

¥

ﬂi

¥l

e

slele!

Led

Lum

~m

¢
T
2
D

1,841

o
e
e

renorte

=
L

[




1

Rl

(@]

e

3.

;

,, )
1
o
o
i}
]

o P

il .M
ret

|9

e
LY

o

L

|

Tomo=-S-chh
c‘ ‘ Mgef




Toat

R

4

-

0D

I
Y

-

u

L3

5]

A
ha




o Ty
L
v

i

stry and

e}
]
o ¢
@ O
20 0
b
o] el
o] B
O
o 3
+ 1
i
3
b)




1

. i1
[ex ©
ol (@]
O ©
ML ') A

o

@]

b

L

s .

o o

ol '

H v
42

i

)
W

2

[S Ry

2 .







l....l
NG b U1 O et o1

}..J
NN o o NS RO I I I TN WAV SR Yo I, Il S 1

et

Ol 30 00O T O i

(1))
d

10.29

8.00
6.82
6.22
O.17
4.18
3,99
2.84
3.71
3.61

-63 -

TABLE

OBSERVED X-RAY

1 .

POWDER DATA

1-Nitronaphthalene

aadl etV Sl SR R RS

1,8-Dinitronaphthalene

I NN R VAU T N L Sy S N P

a
2. 80
2.66
2.56
2.48
2.45
2.38
2.33
2.26
2.11
2.07
2.01
1.938
1.887
1.83%

e el e e e iV R ]

el e el el el el el el A IV

5-Bromo-l-nitronaphthalene

AT OO O O1 O e

d
2. 76
2.62
2.56
2.47
2.29
2.19
2.10
2.04
1.996
1.953
1.907

B B 0 0O CACR CR CA i)

d
2,58

2.24

1.999
1.932
1.898
1.849
1.772
1.675
1.264

d
1,774
1.742
1.694
1.645
1.614
1.536
1.623

- 1.489

1.415
1.373
1.325
1.286
1.199

1.847
1.758
1.709
1.671
1.612
1.509
1.364
1.267
1.239
1.165




e R =
WWQQNMWH@%L'

!M mm&w%m%ﬁ

s.«k

i v~

w
mmm@wmmdb

{s)

&
T 28
4498
4,18
4,00
Se 80
.64
3. 5%
Be LB

B.5Y
(5)

&?a‘ 231
843
6.11
4,03

- B.85

B.78
B, 47

()

!

T4y
8.08
5,18
4, 76
B.78
3,50
3. 36

()
a8

.57
6.15
5.19
4,77
5,78
.59
3.48

ﬁw@ﬁiﬁfﬁwz*ﬁiﬁfﬁﬁﬁﬁﬁﬁ%fl

wwmwwﬁwwww%

&wwwwwww%

‘ ﬁ
&

:7'-' s
W‘N

5,18
Z.18
2.04
a0 o
2.85
2.81
2,74
2.88

Tl
2,18
.08
2.85
2. 75
2.64
2.55
2.44

i«

ﬁ/“

i

wmwwww%

1,8-Dichloronsphthalens

wmwwwmﬁw

mm%mmww%

ﬂ .
5.21
35.04
2,95
2.78
2 88
m?t §g
2,38

4
.28
3.28

1"7 ’??
b2 s

3,04
2,97
2. 80
2.70

wwwww%m

143?OEQ%S»@hlG?Oﬁ&@h%&ﬁleﬁé

mwwwww&m%w

g
7,62
Bod¥
Zel¥
200G
2,04
1.9%74
1.836
1.5885
1.408

2. 8
,20 a"ﬁ,
2 B2
Zsl1l

- 2.04

1,873

BBz

2.02

1.882
1.854
1.780

1.715










BIBLIOGRS

(L)
(2)
(3)
(4)
(5)

(7)

o~
0
g

(9)

(10)
(11)
(12)
(13)
(14)

APHY
Adams,R. and Stesle,(.C. J,ﬁm.chém.300.§§: 4528, 1930.
dtaguier,4, Ber.5: 897. 1873,
G fagui A Ber.7: 309. 1874,
Armstrong,H.%. & Wynne,W.P. Chem. News.71: 254, 1895,
Avmstrong,H.Am. & Wynne,%W.P. Chem. News,76: 69. 1897,

cde 3923, 1929,

htterverg,A. Ber.9: 316, 927. 1878,

Atte 1187, 1730. 1876,

[ @
o8

rberg,A. Ber

Atterberg,A. DBer.l0: 547. 1877,

siley,A.5., Brvent,K.C. et

o3

_Sl.ch

Beyer end Co. (Chem. Abstrects

Beattie,R. % Whitmore,F. J.Am.Chem.S0c.H55:1546,1567.

Beattlie,R, & Whitmore,?., J. 50. 1934,

Beatty,S. Table of Interplanar Specings. Resesrch Report
R~-94602-10~(c,e) 1948. Westinghouse Research Isahorstories
Tast Pittsourgh. Penna.

SPEMEnn, ., & shbereg,J. Chem.Scc. 331. 1236,

Bobreanskii,R, & Suchearda,xn, Semi-micro Methods for
Zlementery Anslyveis of Organic Compounds Trans. by
a.%, Perguson. Tondon. 1938,

Bregeg % Bregg. The Cryetalline State., 1034, Wacmillan

von bBreaun,J. Ber.bbs 2332.

fle rhez

r '{'\

Buf sde & GO

T
5 @

Runn,C,.%. Chemicel Crystellograchy. Gﬁ ford.

CJ.Prekt.Chem. 146+ 38,

Buech,il. & Weber,w,

=
&

Ruu~HOL,W.P., & coce,J., J.Chem.Soc. 830.

h.0hem.S50c.68.

Cglﬂpaigne 3,;‘.':;0 & Reid’fﬂ”.}g e Vs J LA

em. Abstrsacts 4? 2594,1948,

SN



_68..

Cleve,P.T. Ber. 23: 962. 1890.

Cumming, W.M. and Muir, G.D. Chem. Abstracts 28: 4409.1934.
and Chem. Abstracts 30: 4491. 1936.

Dhar, S.N. J. Chem. Soc. 117:993. 1920.

Elliott, G.H. and Linstead,R.P. J. Chem. Soc. 660. 1933,
Erdmann, H.J. J. Chem. Soc. 156. 1889,

Farbenind, I.G. Chem. #bstracts 24: 5044. 1970.

Faust,A. and Saame,E. Ann. 160: 65. 1871.

Feisef,L.F; and Bowen,D.M. J. Am. Chem. Soc. 62: 210%.1940.
Feiser,L.F. and Seligmah,A.M. J.Am.Chem.Soc. 61: 136, 1939.
Ferrero,P. and Caflisch,C. Helv.Chim.Acta. X1: 795. 1938,
Ferrero,P. and Wunanburger,R. Helv.Chim.Acts XI: 416. 1928,
Finzi,C. Chem. Abstracts 19: 2661l. 1925.

Freidlander,P. Ber. 32: 2528. 1899.

Freidlander,?. Karamessinis,S. and Schenk,0.
Ber. 55B: 45, 1922,

Gallotti,M. and Galimberti,P. Chem. Abstracts 27: 285. 1933,
Gassmann,Ch. Ber. 29: 1243, 1521. 1896,

Guareschi,J. J.Chem.Soc. 712. 1877; Ann.222: 290, 1884.
Hampson,G.C.'and Welssburger,A. J.Chem.Soc. %973, 19386.
Hill,P. Short,W.F. and Stromberg,H. J.Chem.Soc. 1619. 1G37.
Hodgson,H.H. and Crook,J.H. J.Chem.Soc. 1844. 19%6.
Hodgson,H.H. and Crook,i.H. J .Chem.Soc. 571. 1937,
Hodgson,H.H. and Ratcliff,J. J.Chem.Soc. 1%314. 1949.
Hodgson,H.Hd. and Walker,d. J .Chem.Soc. 1346. 1933,
Hodgson,H.H. and Ward,Z.R. J.Chem.Soc. 1109. 1947,

Hodgson,H.H. and Whitehurst,J.S. J.Chem.Soec. 202. 1945,

Hodgson,H.H. and Whitehurst,J.3. J.Chem.Soc. 80. 1947.



-69/

Kadesch,R.G. J.Am.Chem.Soc. 66: 1207. 1944,

Kalle and Co. Chem. Abstracts 17: 1244. 1923,

Krafft,F. and Besker,F. Ber. 9: 1088. 1878.

_Linstead,R.P. Miliidge,A.F., et al. J.Chem.Soc. 1146. 1§=7.

Lucius =nd Bruning Chem. Zentr. I: 1768. 1910. i
McLeish,N. and Campbell,N. J.Chem.Soc. 1103. 1937.
Meldoia,R. and Streatfield,F.W. J.Chem.Soc.63: 1054. 18%3.
Meyer,R. and Muller,W. Ber. 30: 775. 1897.

Morgan,G.T. and Jones,F.R. J.Soc.Chem.Ind. 42: Z41T. 1823,
Morgan,G.T. and Micklethwait,F.M. J.Chem.Soc. T4. 1906. =%
Newman,M.S. and Booth,W.T. J.Am.Chem.Soc. 67: 154, 1945.

Noelting and Colin. Ber. 17: 261. 1884.

Patents. Chem. Abstracts 26: 4828, 1932;
27t 4249,4545. 1933; 29: 3353, 1935,

Price,C.C. and Voong,3.Y. J.0rg.Chem. 14: 111. 1949,
Scheufelin. Ann. 2%1: 185. 1885,

Schonberg,A. Moubasher,R. and Mostafa,A.
J .Chem.Soc. 966, 1948,

Scholl,R. Seer,C. and Weitzenbock,R. Ber. 4%: 2202. 1910.
Shoesmith,J.B. and Rubli,H. J.Chem.Soc. 2098, 1927.
Steiger,R.E. Chem. Abstracts 24: 2742, 19%0; 27: 4791.1933.

Steiger,R.E. Chem. &bstracts 28: 5818, 1974,

Strelftsova,A.A. and Zeiinskii,N.D. Chem. Abstracts 36
418, 1942.

Turner,E.G. and Wynne,W.P, J.Chem.Soc. 243, 1941.

Ulimann,F. =znd Consonno,F. Ber. 35: 2802. 1902.

Vesely,V. and Rein,®%. Chem. Abstracts 22: 13252, 1928.

Vesely,V. and Stursa,f. Coll. Czeck. Chen. CommuIII: 470, 1931,

Vesely,V. Stursa,F. Olejnicek,H. and Rein,®. Coll. Cze&k.
Chem. Comm. I: 493. 1929; 1T: 145. 1930.



(80)
(81)

(82)

-70-

Vorozhtsov,N.N. and Gribov,L.A. Chem. Abstracts 27: 2440. 1973.

Vorozhtsov,N.N. and Koslov,V.V. Ber. 69: 412. 1936,

Vorozhtsov,N.N. and Koslov,V.V. Chem. Abstracts Al:

Weissherger,A, Sangewaid,R. and Hampson,G.C.
Trans. Far. Soc. 20: 884. 1924,

Willstaedt,H. and Scheiber,G. Ber. 67B: 466. 19%4.
Zakharov,A.I. Chem. Abstracts 25: 4864, 1971.

Zhdanov,G.3. and Umanskii,M.M. Chem. Abstracts 41:

0790. 1937.

6790. 1947,







= OH

My B¢ Ho=
O /
+ 2

°‘i‘_~° =9

i

ot
eact

e

nd

4

Ch




i

]

VIS L

2]

o e
LR S e N

Faste s
bty

o

(A
o
e

\
1
]
/
N Y

S s ]
S Y P
Wi (i

b
. 5 =
v @
o s

.C G

o
Lo




-78%

Knapp (8) has used phenyl magnesium bromide end 2-meth-
oxy-l-naphthelene magnesium bromide in a sim™.lar manner.

For the alternate Grignard resction using an excess of
the Grignead reagent on naphthalic anhydride, wWittig, Ieo,
and Weimer (15) have used phenyl magne sium bromide, snd have
obtained 1,2~diphenyl-acenaphthenediol-1,2. Beschke (2) and
others have prepared this same product by the action of two
moles of phenyl magnesium bromide on acenaphthenecuinone.
Grignard reéctions with other aryl and slkyl halides have been
cerried out on acenaphthenequinone, to give products of snsl-
agous structure. OF spscial interest in connection with the
present investigation 1s the work of Maxim (9). This author
used Grignard reagents from methyl iodide, ethyl bromide,
propyl iodide, isobutyl bromide, and isoamyl bromide, which
zage the correspondingf1,2-dia1ky1—acenaphth@nédiol-l,2. on

reaction with scenaphtheneguinons.

It seems probable thet the same products would result
from the treatment of naphthalic ahhydride with excess of the
corresponding alkyl Grignard reagents. An attempt haé been
made to carry out this reaction with n-butyl bromide and
n=propyl bromide, but the expected products have not been

isoleted.
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Evaporatidn of the alcoholic solution geve a derk brown
resin, from which none of thqupected 1,2-dipropyl-acenaph-
thenediol-1,2 melting at 1750 coulqke isolated. This
product was obtained by Maxim (9) through the action of the

Grignard reagent from n-propyl iodide on acenaphthenequinone.

DISCUSSION
One of the chief difficulties encountered in the study

ot the reactions of Grignard Reagents on naphthalic anhydride

seems to be the purification of the naphthalic anhydride used

as:a starting material. This purificstion is necessary,

since otherwise the resinous impu¥ities prevent purification

of the final product.

An alternative to purifying the commercial naphthalic
anhydride might be the preparation of acenaphtheneguinonse
according to the method of Maxwell and Allen (10), and
oxidation with hydrogen peroxide according to the method of
Whiston (14), to give purified naphthslic anhydride.

The preparation of 1,2-diphenyl-acenaphthenediol-1,2
according to the method of Wittig (15) has been reported by
Bartlett and Brown (1) to present difficulties. These suthors
found the Grignard resction ofN acenaphthenequinone to be far
more successiful. It would therefore seem thet this latter
me thod would be more suitsble for the prepsarstion of substi-
tuted acenaphthenediols. However, the formation of the C-C

bond by reduction during the Grignerd reaction on naphthalic
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