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396. Reactions of Unsaturated Compounds. Part I .  
Addition of Arylamines to cycloHexene and 1 : 4- 
Llih ydronaphthalene. 

By WILFRED J. HICKINBOTTOM. 

IT has. been shown (this vol., p. 2396) that trimethylethylene reacts 
with aniline cobaltochloride, cobaltobromide, or hydrobromide to  
yield the corresponding salts of p-amino-tert. -amylbenzene. Since 
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this appears to  be the first recorded instance of an olefin combining 
additively with the nucleus of an aromatic amine, this reaction has 
been examined further, the behaviour of cyclohexene and of 1 : 4- 
(Xihydronaphthalene with aniline and p-toluidine having been 
studied. 

1 : 4-Dihydronaphthalene (I) when heated with a mixture of 
aniline and its hydrochloride or cobaltobromide at 200-300" gives 
principally 2-p-aminophenyl-1 : 2 : 3 : 4-tetrahydromphtklene (11), 
together with another primary and a secondary amine (not iden- 
tified). It being assumed that  there is no migration of the double 
bond, there is no ambiguity about the position occupied by the 
entering group. It was then only necessary t o  determine the 
orientation of the amino-group. This was done by converting the 
amine into the corresponding bromo-compound and subsequently 
oxidising it with chromic acid ; p-bromobenzoic acid was obtained, 
thereby establishing the formula (11). 

cycEoHexene (111), when heated a t  200-270" in sealed tubes 
with aniline and its hydrochloride, gave two isomeric primary 
asmines : one was identified as 4-aminophenylcyclohexane (VI) by 
comparison with a specimen prepared from cycEohexylbenzene ; the 
other is presumably the corresponding ortho-compound (VII). The 
product also contained appreciable amounts of cyclohexylaniline 
(VIII), identified by means of its p-toluenesulphonyl derivative 
(m. p., mixed m. p., and crystallographically). 

The reaction between p-toluidine and cyclohexene was then inves- 
tigated. It was expected that  the product would be less complex 
than that  from adiline and that  the secondary nmine would be 
present in greater amount and more easily isolated. Actually, the 
product consisted of a mixture from which 4-amino-3-cyclohexyl- 
tolicene (IV) and cyclohexyl-p-toluidine (V) were isolated in a pure 
state. The latter is crystalline at room temperature and was 
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identified by compa.rison of the free amine, its nitrosoarnine, and its 
p-toluenesulphonyl and m-nitrobenzenesulphonyl derivatives with 
specimens derived from another source. 

The formation of secondary amines by this reaction can be con- 
sidered in effect to result from the addition of RON€€, to the double 
bond, and is the first record of such an addition to an unsaturated 
hydrocarbon, the only known examples of combination of this 
group with the double bond being confined to the xp-unsaturated 
acids and @-unsaturated ketones. As compounds containing the 
-6:bCO group have an unusual facility for additive reactions with 
many classes of substance which are indifferent to  unsaturated 
hydrocarbons (cf. Lapworth and McR'ae, J., 1922, 121, 2741; 
Kolker and Lapworth, J., 1925, 127, 307), the addition of R*NH, 
to  cyclohexene is unexpected. Discussion of the nature of this 
reaction is deferred until it has been possible to  examine experi- 
mentally some of the hypotheses which might be advanced to 
account for it. 

During the course of these investigations it became necessary to  
prepare cyclohexylaniline and cyclohexyl-p- toluidine. These were 
readily obtained by heating cyclohexyl bromide with a moderate 
excess of the arylamine; 25-30% of the cyclohexyl bromide was 
converted into cyclohexene. 

E x P E  R I M  E N T A L .  

Reaction between cycloHexene, Aniline, and Aniline Hydrochloride : Form- 
ation of cycloHexylanilins, 2- and 4-Aminoph~nylcyclohexan s. 

cycloHexene (12.15 g.), NH,Ph (12 g.), and dry NH,Ph,HCl (21 g.) were 
heated in a sealed tube a t  230-250" for 6 hrs. After cooling, the reaction 
mixture was acidified with HCl and steam distilled, whereby unchanged 
cyclohexene (3.65 g. ; b. p. 80--85°) and a small amount (0.1 g.) of a higher- 
boiling C1-containing substance were removed. The residue was rendered 
alkaline, and the amine taken up in Et,O and fractionally distilled under 
35 mm. press. After excess of NH,Ph had passed over, almost all the amine 
(10.5 8.) was obtained between 165" and 178". The small residue was not 
further examined. By systematic fractionation of the main and intermediate 
fractions, the reaction product was collected a t  158-165"/26.5 mm. (10.56 g. ; 
62% of theo. after allowing for recovered cyclohexene). After unsuccessful 
attempts to separate the components by fractional cryatallisation of their 
salts, combined with fractional distillation, two primary amines and one 
secondary amine or their derivatives were isolated by the following process. 

Isolation of 2 -Aminophenylcy clohexane (VII) and c ycloHexy laniline (VIII)  .- 
The mixture of amines (10.56 g.), diluted with C,H,, was warmed with 
insufficient picric acid (10 g.) to combine with all the base present. The ppt. 
was collected, and this, together with tt further amount obtained by concn. 
of the filtrate, was washed several times with cold Et,O and reserved (A) .  
The combined mother-liquors and washings were dark red and showed no 
sign of depositing further cryst. picrate. They were accordingly decomposed 
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by NH, aq., and the liberated amines taken up in Et,O, the extract being 
washed, dried (Na,SO,), and fractionated. The amine distilled almost com- 
pletely (3.67 g.) a t  171-174"/35 mm., and was found to  be a mixture of a 
primary and a secondary amine which wore subsequently identified as 
2-aminophenylcyclohexane and cyclohexylaniline. 

The former was purified by fractional crystn. of the mixed nitrates, first 
from H,O and then from EtOH. 2-Aminophenylcyclohexano is a colourless 
oil; its hydrochloride crystallises from H,O in needles (sometimes 1" long) 
containing 1H,O, which is lost a t  80" (Found, for the anhydrous salt : HCI, 
17.3. C,,H,,N,HCI requires HCl, 17.25%). The nitrate separates from 
EtOH in well-formed transparent tablets or plates, often 2 or 3 mm. broad. 
The p-toluenesulphonyl derivative, prep. in C,H,N solution, separates from 
EtOH in small white crystals, m. p. 156-157' (Found : N, 4.7. ClSH2,0,NS 
requires N, 4.2%) ; and the acetyl derivativo forms a felted mass of slender 
needlcs from aq. EtOH, m. p. 102-103". 

The mother-liquors from the fractionation of the nitrates contained a 
considerable proportion of a secondary amino (shown by nitrosoamine test) ; 
as it  could not be freed completely from primary nmine, i t  was converted 
into its p-toluenesulphonyl derivative by reaction in C,H,N, and this was 
dissolved in Et,O. Repeated extraction of this solution by aq. alc. NaOH 
removed the derivative of the primary amine, and evaporation of the ethereal 
solution yielded that of the secondary amine. It separated from EtOH in 
well-formed tablets, m. p. 141-142" (Found : N, 4.6. ClSH,,O,NS requires 
N, 4-2y0), and was identified as the p-toluenesulphonyl derivative of cyclo- 
hexylaniline by comparison (and mixed m. p.) with (L specimen prepared from 
another source (p. 2651 ). This identity was confirmed crystallographically 
by Mr. E. G .  Cox of this Department, who reports as follows : " A crystal- 
lographic examination of the two samples of p-toluenesulpI~.onyl derivative 
of cyclohexylaniline showed them to be identical in cryst. form. The crystals 
(Fig. 1 )  are monoclinic combinations of the forms a{100), c(OOl), and o ( l l l ) ,  
usually tabular on a, but sometimes with a and o equally developed, c being 
always small. The single face (210) was observed on one crystal only; apart 
from this, the class appears to be prismatic. The elements are a : b : c = 
1.279 : 1 : 1.1090; /3 = 93" 47', whilst the classification angles (according to 
the system proposed by T. V. Darker) are cr(001) : (101) = 38" 40', 
ra(lO1) : (100) = 47" 24', am(100): (110) = 51" 56', and bq(010) : (011) = 

42" 26'. The birefIingence is high (>0.1), the direction of the maximum 
index being apparently parallel to the b-axis." 

Isolation of 4-Aminophenylcyclohexane (VI).-The amine liberated from 
the crude picrate (A ; p. 2648) by treatment with NH, aq. was not pure and 
could not be purified by further crystn. of the picrate. It was converted 
into the sulphate, which was fractionally crystallised from H,O and then 
from EtOH. The most sparingly sol. fractions yielded an amine, b. p. 157- 
158"/16 mm., which did not solidify a t  - 16" and still contained an isomeride, 
but acetylation afforded a mixture from which the pure acetyl derivative 
waB isolated (as nacreous leaflets, m. p. 130-131', from EtOH) by crystn. 
from HOAc aq. Hydrolysis of the purified acetyl compound (hot 20% HCI) 
yieldod the hydrochloride of 4-aminophenylcyclohexane, from which the pure 
amine was isolated; flat needles or piisms, m. p. 54-55" (Found : C, 82-3;  
H, 10.3; N, 8.1. Calc. for C,,H,;N: C, 82.2; H, 9.8; N, 8.0%), from light 
petroleum. The phenylthiouroa derivative forms small glistening crystals 
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from EtOH, m. p. 163-164" (Kursanoff, Annalen, 1901, 318, 309, gives 
m. p.'s 54-56", 128-129-5", and 157-158" for the amine, acetyl derivative, 
and phenylthiourea derivativrrespectively ). m-Nitrobenzenesulphonyl deriv- 
ative, slender white needles from EtOH, m. p. 160-161" (Found : N, 8.0. 
C,8H,,0,N,S requires N, 7.8%). 

For confirmation, 4-aminophenylcycZohexane was prepared from cyclohexyl 
bromide as follows. 

cycloHexyZbenzene. Freshly-distilled cyclohexyl bromide (54 g.) was added 
gradually to 250 g. of C,H, and 10 g. of anhyd. AlCl,, the mixture being kcpt 
a t  35" and the addition regulated so that a steady evolution of HBr was 
maintained. The whole was then kept a t  50" for 3-4 hrs., and after the 
usual treatment with ice-cold HC1 aq., the product was fractionated. Tho 
main fraction (235-250") solidified in a freozing mixture; m. p. 2-6" 

FIG. 2. 

FJc. 1. 

(Kursanoff gives m. p. 7")  (yield 33.2 6. ) .  It w a s  purified by fractionation 
under reduced pressure, b. p. l l O o / Z O  mm. 

Fuming HNO, ( 110 6. )  mas added gradually 
to cyclohexylbenzene (18-9 g . )  cooled in ice-water and well stirred. The 
mixture was kept in ice for 1 hr., and the upper layer was separated, washed 
with ice-water, diluted with Et,O, and added to a further ethereal solution 
obtained from the aq. layer and the washings. After the usual procedure, 
distillation under 17 mm. gave a fraction a t  170-190", followed a t  190" by 
4-n~trophenylcycZohexaneY which solidified on cooling. The pure nitro-com- 
pound separates from EtOH in thin plates, m. p. 56-58' (Kursnnoff, ~ O C .  

ciL,  gives m. p. 57-58', b. p. 200-205"/26 mni.; Mayes and Turner, J., 
1929, 500, give m. p. 58.5", b. p, 10S0/16 mm.). 

Reduction of the nitro-compound by Sn and aq. alc. HCl gave 4-amino- 
phenylcydohexane, m. p. 54-65", unaltered on admixture with the product 
described on p. 2649. The acetyl derivatives from both sources were similarly 
shown to  be identical. 

Preparation of cycloHexylaniline from cycloHexyl Bromide.-NH,Ph (60 8.) 
and cyclohexyl bromide (32.5 8.) were heated together in an oil-bath a t  120" 
for 4 hrs., and then the temp. was gradually raised to 150" during 8 hrs. 
On cooling, the product deposited crystals, and had a strong odour of C@O- 

4-Nitrophenylcyclohexane. 
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liexene. It was st>rongIy acidified, and steam distilled to remove cyclohexene 
(4.17 g., b. p. 81-84" ; 0-35 g. of higher b. p. containing unchanged cyclohexyl 
bromide). The amine liberated from the acid solution was taken up in 
Et,O and distilled first at ordinary press. t o  remove NHzPh and then under 
reduced press. cycZoHexylaniline was collected a t  162'/34 mm. or 146- 
147"/16 mm.; i t  solidified in a freezing mixture, and then melted a t  8" 
(yield 19.6 g. ; 73% of theo. after allowing for recovered cyclohexene) (Sabatier 
and Senderens, Compt. rend., 1904, 138, 457, give m. p. about lo", b. p. 
171"/30 mm.; Fouque, ibid., 1917, 165, 1062, gives m. p. 16", b. p. 157'1 
20 mm.; I. G. Farbenind., E.P. 261,764/1926, give b. p. 142'115 mm.). 

The hydrochloride crystallises well from its cone. aq. solution (Found: 
HCl, 17-25. C1,H1,N,HCl requires HCI, 17.26%). The amine was further 
characterised by its picrate, m. p. 164-165" ; acetyl derivative, m. p. 69-70" ; 
benzoyl derivative, m. p. 101-102° (Fouque, bc .  cit., gives rn. p.'s 164", 66", 
and 102" respectively). The p-toluentxulphonyl derivative separates from 
EtOH in stout glistening tablets, m. p. 141-142" (Found : N, 4.6. C1,H,,O,NS 
requires N, 4.2%). 

Reaction between cycloHexene, p-Toluidine, and p-Toluidine Hydrochloride : 
Formation of cycloHexy1-p-toluidine a d  4-Amino-3-cyclohexyltoluene. 

A mixture of p-toluidine (4 g.), its hydrochloride (20 g.), and cyclohexene 
(8.1 g.) was heated in sealed tubes a t  270-280° for 6 hrs. The product was 
acidified with HC1 aq. , steam-distilled to  remove unchanged cyclohexene 
(2 g.), then diluted and partially neutralised. The suspended tarry matter 
was collected and extracted twice or thrice with small amounts of boiling 
H,O. The combined washings and filtrate were made alkaline and the 
liberated amine taken up in Et,O. After removal of EtzO and most of the 
p-toluidine at ordinary press., fractionation under 20 mm. gave 7-61 g., b. p. 
150-170", and left no appreciable residue. Further fractionation gave 6.11 g. 
a t  160-170"/20 mm., principally a t  165-170". This fraction was a mixture 
of a primary with a secondary amine ; separation was effected by crystn. of 
the oxalates alternately from hot EtOH and hot H,O. 

Isolation of 4-Amino-3-cyclohexyltoluene (IV).-The most sparingly sol. 
oxalate fractions melted a t  175-178" (efferv.) and yielded by treatment with 
aq. alkali 4-amino-3-cycZohexyltoluene (1.65 g.), b. p. 167-168'121 mm. : a 
further 0.21 g. was obtained boiling outside this range. From the other 
fraction of the oxalates, another 1.57 g. of the pure oxalate of the primary 
amine was fractionally crystallised. 

4-Amino-3-cyclohexyltoluene is a viscous, very pale yellow liquid, which 
slowly darkens on keeping (Found : N, 7.7. C13K19N requires N, 7.4%); 
hydrochloride, long needles, generally grouped in radiating masses (Found : 
HCI, 15-9. CI3H1,N,HC1 requires HCl, 16-15%), from aq. EtOH; sulphate, 
sparingly sol. in cold H,O, separating in radiating clusters of hair-like needles ; 
the acetyl derivative, clusters of slender needles, m. p. 136-137' (Found : 
C, 77.5; H, 9.1. C,,H,,ON requiies C, 77.8; H,  9.1%), from aq. EtOH, is 
hydrolysed comparatively slowly by hot HC1 aq. 

Isolation of cycloHexy1-p-tohidine (V).-The most sol. fractions (from the 
separation of the product as oxalates) were made alkaline, and the amine 
which separated was taken up in Et,O and fractionated under reduced press. 
The principal fraction (0.68 g.), b. p. 179-181"/33 mm., was a secondary 
amine containing traces of a primary; other fractions (total 0.39 6.) con- 
tained relatively less secondary amine. 
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The main fraction solidified on keeping. After draining on porous earthen- 
ware, i t  melted a t  42". It was identified as cyclohexyl-p-toluidine by its 
nitrosoamine, m. p. 56-57" ; p-toluenesulphonyl derivative, m. p. 133-134" ; 
and m-nitrobenzenesulphonyl derivative, m. p. 143-144". These were 
identical with corresponding specimens prepared in the following manner. 

cycloHezy1-p-tohidine. p-Toluidine (64 g.) and cycEohexyl bromide (38 g.) 
were heated together under reflux in an oil-bath at 130". After 4 hrs., the 
semi-solid product was cooled, acidified with HCI aq., and steam distilled. 
The distillate yielded cyclohexene (5.4 g. ; b. p. 81-84') and 1 g. of a mixture 
of the unchanged bromide and cyclohexene. The residue was rendered 
alkaline, the liberated amines taken up in Et,O, dried, and fractionated. 
After removal of the bulk of the p-toluidine at ordinary press., the residue 
(18.6 g . )  distilled a t  163--171"/22 mm. It solidified on cooling and after a 
further fractionation was obtained pure ; m. p. 42-42.5", b. p. 161-161*5"/ 
20 mm. (Found : C, 82.6, 82.4; H, 104,  10.6; N, 7.6, 7.7. C13Hl,N requires 
C, 82.5; H, 10.1 ; N, 7.4%). cycloHexyl-p-toluidine is fairly easily 601. in 
most of the common org. solvents; it  separates from light petroleum (b. p. 
40-60") as thin transparent plates. The hydrochloride separates from warm 
H20 in groups of small prismatic needles (Found : HCI, 16-05. C1,Hl,N,HC1 
requires HCl 16.15%). The acetyl derivative, transparent tablets from light 
petroleum (b. p. 40--SOo), m. p. 87-88" (Found : N, 6-4. C,,H,,ON requires 
N, 6-1 %), is easily sol. in the usual org. solvents ; its crystals have the following 
properties (E. G. Cox) : '' This substance (Fig. 2) occurs in colourless mono- 
clinic crystals, exhibiting the forms a(100), b{010), ~ ( 0 0 1 ) ~  d(012), d'(OI2), 
and o(l l l>,  o'{ 1 111, p(l1 I}, and p'{ 11 I}, a usually predominating, d and d' 
very small. The development of the crystals indicates sphenoidal symmetry. 
The elements are a : b : c = 1,304 : 1 : 0.926, = 100" 24'; the classification 
angles are cr(OO1) : (101) = 31" 45', ra( 101) : (100) = 47" 51', am( 100) : (110)= 
52" 04', and bq(010) : (011) == 47" 40'. 

Gradual addition of NaNO, aq. to a solution of the amine in ice-cold 20% 
HOAc yielded the nitrosoamine; after being washed and dried on porous 
earthenware, this was recryst. from light petroleum (b. p. 40-60"), separating 
as very pale yellow prismatic needles, m. p. 57-58" (Found: N, 13-2. 
Cl3HI8ON, requires N, 12.85%). 

The p-toluenesulphonyl derivative crystallises from EtOH in prismatic 
needles, m. p. 133-134" (Found : N, 4.3. Cz,H260aNS requires N, 4.1%); 
and the m-nitrobenzenesulphonyl derivative forms a white mass of slender 
needles, m. p. 143-144" (Found : N, 7-6. 

The R3action between 1 : 4.Dih~dronaphthalene, Aniline, and Aniline Salts : 
Formation of 2-p-Aminophenyl-1 : 2 : 3 : 4-tetrahydronaphthalene. 

1 : 4-Dihydronaphthalene was prepared by Bamberger and Lodtcr's method 
(Annalen, 1895, 288, 75), precautions being taken to  minimise isomerisation 
to 1 : 2-dihydronaphthalene (cf. Straua and Lemmel, Ber., 1921, 54, 25) ; i t  
contained unchanged naphthalene, but as this toolr no part in the subsequent 
reaction, i t  was not removed. 

KH,Ph (6  g . ) ,  dIy NH,Ph,HCl (3 g.), and 1 : 4-dihydronaphthalene (6 g.)  
were heated slowly (4) hrs.) in a sealed tube to 300", and kept at that temp. 
for 43 hrs. After cooling, the contents were solid and cryst.; they were 
made strongly acid with HCl and steam distilled, naphthalene and dihydro- 
naphthalene (1-5 g.) passing over. The residue was largely diluted with H,O 
and partially neutralised. It was then filtered, and the tarry matter extracted 

The birefringence is high (>0.12)." 

Cl,H2,0,N2S requires N, 7.5%). 
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repeatedly with hot H,O and very dil. HCI. The combined filtrate and 
extracts were made alkaline, the liberated amines taken up in Et,O, dried 
(K2C03), and the solvent evaporated; distillation up to 200" then removed 
aniline, leaving a dark viscous mass consisting largely of aminophenyltetra- 
hydronaphthalene (yield 5.3 g.). This was purified by conversion into 
sulphate, which was cryst. from EtOH and then extracted once with H20 
(yield 4-17 g.). The purified sulphate, by treatment with conc. NH, aq. in 
presence of Et,O, yielded the free amine, which solidified on evaporation of 
the solvent. 

Some other preparations are summarisad in the following table : 

* Dihydro- Yield 
NH,Ph, naphtha- Aniline salt used, Exptl. of dry 

g. lene, g. and wt., g. conditions. sulphate, g. 
6.0 4.3 Cobaltobromide, 4.0 4& lws. a t  300" 3-1 
8.0 3.64 Cadmibromide, 10.0 9 hrs. a t  300-320" 4.8 
8.0 6-4 Hydrobromide, 4.0 4 hrs. a t  260-300" 4.75 
7.2 9.9 ?I  13-3 6 hrs. at 220" (9.8 crude 

amine) 
* In  this wt., allowance is made for the material recovered after the 

reaction. 

2-p-Aminophenyl-1 : 2 : 3 : 4-tetrahydronaphthalene was purified by crystn. 
from rectified spirit, from which it separates in thick tablets, m. p. 89-90" 
[Found : C, 86.2; H, 7.6; N, 6.2; M, 242 (Rast). C16Hl,N requires c, 
86.05; H, 7.7; N, 6.3%; M, 2231. It is readily sol. in Et,O and CaHs, less 
sol. in cold EtOH or light petroleum. 

The hydrochloride crystallises from H,O in small nodular clusters of flattened 
needles (Found : HCl, 14-1. C16H17N,HC1 requires HCl, 14.05y0); i t  is 
readily sol. in EtOH, less sol. in cold H,O, and is pptd. from aq. solution by 
excess of HC1. The hydrobromide was recryst. from hot H,O (Found : HBr, 
26-4. C,,H1,N,HBr requires HBr, 26.6%). The sulphate is very sparingly 
sol. in cold H,O, somewhat more readily in boiling H,O or EtOH [Found : 
H2S04, 18.4. (C16H1,N),,H,S04 requires H,S04, 18-0~0]. The picrate is 
sparingly sol. in C6H6 and in Et,O, easily sol. in acetone. It separates from 
hot C,H6 containing EtOH in groups of radiating yellow needles, m. p. 186- 
188" (decomp.) (Found : N, 12-3. CI6Hl7N,C,W,O7N3 requires N, 12.470). 
The acetyl derivative separates from EtOH in thin platelets, m. p. 184-185" 
(Found: N, 5.4. C18H,,0N requires N, 5.3%); and the m-nitrobenzene- 
sulphonyl derivative crystallises from glac. HOAc or aq. acetone in stout, 
cream-coloured prisms or tablets, m. p. 168-169" (Found: N, 6.9. 
C,,H,,O,N,S requires N, 6*9%), sparingly sol. in EtOH, more readily in 
acetone, and sol. in dil. NaOH aq. 

a-Phenyl-/3-(p-tetrahydronaphthyZphenyl)thiourea was prepared by warming 
the amine in C6H6-light petroleum (b. p. 60-80") with a slight excess of 
PhNCS. The oil which separated solidified on keeping, and was purified by 
extraction with small amounts of C,H, and EtOH, followed by crystn. from 
acetone; nodules of small needles, m. p. 154-155" (Found : N, 7.9. 
C,,H,,N,S requires N, 7.8%). 

2 p-Hydroxyphenyl-1 : 2 : 3 : 4-tetrahydronaphthalene.-A warm solution of 
the amine in a large excess of dil. H,SO, was chilled rapidly and diazotised 
by addition of slight excess of NaNO, aq. Excess of HNO, was removed by 
addition of urea, and the solution poured into moderately conc. H,SOI and 
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then heated under reflux on a steam-bath for 2 hrs. Steam distillation 
removed the phenol as a crystalline solid, which was collected, and purified by 
solution in dil. NaOH aq. and repptn. by acid. It separates from light 
petroleum or aq. EtOH in slender needles, m. p. 130-131" (softening a t  
129") (Koenigs, Ber., 1891, 24, 179, gives m. p. 129-130"). 

Preparation and Oxidation of 2-p-Bromophenyl- 1 : 2 : 3 : 4-tetrahydrimaphth- 
aZene.-The finely divided hydrobromide of p-aminophenyltetrahydro- 
naphthalene, suspended in excess of HBr aq., was diazotised, and esvess 
HNO, removed, as above. The solution was then poured into CuBr in HI3r 
and steam distilled. The very pale yellow dense oil which passed over was 
washed in ethereal solution by dil. XaOH aq., the solvent evaporated, and 
the residual oil oxjdised without further purification. 

After several preliminary experiments the following process was adopted. 
A sollition of the bromo-compound in HOAc was warmed with excess of 
CrO, in 50% HOAc. When the slow oxidation had ceased, the solution was 
cooled and conc. H,SO, added. After the vigorous reaction had moderated, 
oxidation was completed by heating on a steam-bath for 2 hrs. After cooling, 
the resulting cryst. solid was collected, dissolved in Na,CO, aq., filtered, and 
repptd. by dil. HCl. The organic acid thus pptd. had m. p. 243--244" after 
crystn. from aq. ELOH, and was proved (mixed In. 13.) (Found : eqiiiv., 200. 
Calc. : 201) to  be p-bromobonzoic mid. 

The author thanks Mr. E. G. Cox for the crystallographic measurements. 
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