Studies on the Dependence of Optical Rotatory Power on
Chemical Constitution. PaptIX. () The Rotatory
Dispersion of the Sterecisomeric Oxymethylene-
camphors, p-Phenylenabisaminomethylanacamphors,
and 1 :4-Naphthylenebisaminomethylenecamphors.
(b) The Structure of Oxymethylenecamphor and
the Kinetics of its Mutarotation.

By Bawa Kartan Siven anp Brurnata BaApUsL.

In the present communication we give an sccount of our experi-
ments on the optical rotatory dispersion of oxymethylenecamphors
and their condensation products with aromatic diamines,

Claisen and his co-workers (Annalen, 1804, 281, 831), who dis-
covered d-oxymethylenecamphor, also found that this subgbance
undergoes condensation with primary and sscondery, amines (loe. cit,,
p. 857). Several of these condensation products were preparsd by one
of us in 1019 at Labore, bub this work was partly deferred as our
studiss on the effect of conjugation and position isomerism in the
case of derivatives of iminocamphor and bisiminocemphor and their
reduction products had nob sufficiently advanced. It is now possible
to study the effech of conjugation on robatory power in another way,
by comparing the two series of compounds. As in Part VIII, our
studies have algo been extended to the I- and dl-isomerides with
the object of verifying the assumption of the physical identity of
enantiomers,

The Effsct of Unsaturated Conjugation on Botatory Power.—On
comparing the structural formuloe and rotatory power in chloroform
of the corresponding derivatives of bisiminocemphor, bisaminome-
thylenecamphor and bisaminocsmphor, striking results emerge:

C=N >—-N==0
I CgH,, <(‘!-0 == 0=C|, CgH 4

il'[l\d:]p = B160°
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Tt is thus clear that if the conjugation of the azethenoid groups,
involving the carbon atoms of the terpene nucleus and the nitrogen
atoms of the side chain is broken (1-—»III), depression in the rota-
tory power is phenomenal. The effect is much less marked if the
conjugation in the side.chain (i.e., outside the terpene nucleus) is
broken (I—>II; IV—-V),

The Influence of the Chemical Conatitution of the Compound and
the Nature of Solvent on the Character of Rotatory Dispersion.—The
simple dispersion formula of Drude, [a]=k/(A2—A3) is valid for a
large number of secondary aleohols (Lowry and Dickson, J. Chem.
Soc., 1913, 103, 1087) and for nicotine (Lowry snd Singh, Compt.
rend., 1025, 184, 909 ; Lowry and Lloyd, J. @hem. Soc., 1929,
p. 1772) containing only one asymmetric carbon atom. It is also
valid up to the extreme limits of our present experimental methods
for the methyloyclohexylideneacetic acid of Pops, Perkin and
Wallach (Richards and Lowry, J. Chem. Soo., 1925, 4137, 238)

& These values are teken from Part VIII of this series,



which contains no asymmetrie carbon atom. Thess and other instan-

ces show that the simple dispersion formula can be applied to com-

pounds of varied structure, An opportunity is now provided of test-

ing the validity of this simple formula in the case of optically active
oxymethylenecamphors and their condensabion products with aro-

matie amino-compounds, in which the elements of simplicity in the

molecular structure are absent. These compounds contain two or

more asymmetrie carbon atoms (¢f. formulee IT and IV) as compo-
nents of & complex ring system. The striking results of this further
teat form the subject of the present communication, in which it is
shown that in every case the dispersion data can be expressed by a
simple equation of the type first put forward by Drude. The remark-
able effects which are produced by plotting 1/[a] against A% are seen
in the very exect straight lines of Figures 1 to 3. A more exach test
of the dispersion formula is given by numerical csalculation. The
tables of rotatory dispersion (VI to XVII) show that the specific rota-
tions, observed and calculated, of oxymethylenecamphor (d- and ),
p-phenylenebisaminomethylenecamphor (d- and I.), and 1 : 4-naphthyle:
nebisaminomethylenecamphor (d- and I-) in different solvents, lie well
within the range of possible experimental error. It may
be mentioned that oxymethylene-d-camphor was first examined
in 10 per cent. benzene solution at 20° by Rupe (Annalen,
1015, 409, 827) for 4  wave-lengths from & continuous
spectrum (A=6563, 5898, 5468, and 4861). But he fail-
ed to discover any simple linear relation between rotatory power and
waveslength. Lowry (J. Chem. Soc., 1919, 115, 800) first showed
that Rupe’s results can be expressed as [a]= F%eggﬂ This for-
muls agrees with that obtained by us for the equilibrium value after

2278 . .
48 hours (Table VIII), namely, [a]= =008 The slight diffe-

rences in the two formulae are due to the different coneentraticfns
end temperatures in the two cases. Our observations are made v_nbh
12 wave-lengths from a discontinuous spectrum and over & wider
range (A=6708 to 4858) in 4 solvents. We have also extended our
observations to the l-enantiomer. In alcohol and benzene, the muta-

rotation of oxymethylenecamphor was slow, and the dispersion for-

i i ich equili-
1 od solution es well as that in whic
o  ined o (Tables VI, VII, and VIII). In

brium had been attained are given !
chloroform and pyridine solutions, the mutarotation ocould not be
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followed owing to its rapidity (Tables IX snd X) being almost ing-
tantaneous in pyridine, which being basic, acted as a catalyst.

The value of A,, the wave-length of the hypothetical absarption
band, usually in the ultra-violet region of the spectrum, varies in the
initially prepared solution of oxymethylenecamphor and one that has
attained equilibrium. Ip sleohol solution, the value of A, decreases
from 2975 to 2788 A.U. on keeping, whereas in benzene solution i
increases from 2691 to 2987 A.U. (Tebles VI, VII, VIII). This in.
creass and decrease in the wave-length of the ulira-violet absorption
band in benzene and alechol respectively may be corralated with the
corresponding increase and decrease in the enol-confent of the tauto-
meric mixture of oxymethylenecamphor in the same two solvents
(see Tables IV and V).

p-Phenylenebisuminomethylenecamphor does not show any muta.
rotation but 1:4-naphthylenebisaminomethylenecamphor shows
slight in chloroform but not in other solvemts (Tables XI to
XVII).

It may be observed that the rational way of determining the effect
of constifution on rotatory power in organic compounds is to study
the rotatory dispersion and not to be content with making observa-
tions for one wave-length only. To take only two instunces from the
present daba: the specific rotatory power of p-phenylenebisamino-
methylenecamphor in chloroform solution is lower than that for 1:4-
nuphthylenebisaminomethylenecamphor for Hg; ¢4 line but it becomes
almost identical for Ligrog (Tables XI and XIII). On the_other
hand, thix value is almost identical in pyridine for {he two ecompounds
for Hg;4,1 ond it is higher for p-phenylenebisaminomothylenecam-
phor for Lig g, (Tubles XII und XVI). These observations serve to
show the inudequacy of deducing the effect of constitution on rotatory
power from observations confined to a single wave-length. It i thus
clear thut only the rotatory dispersion of a compound ean give a true
picture of the effect of constitution on ita rotatory power.

The Structure of Ozymethylenecamphor and the Kinetics of the-
Chemical Ohongs involved in its Mutarotation.—Olaisen (loc. cit.)
suggested the following structural formulae for oxymethylene-
camphor,

C=0H 0H HCHO C-CHO
CoHri | el ol 1 cetn I

(V1) (VII) (VIII)
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min:z:il::: (i' phy.s:kal.. Chem., 1900, 8%, 1), from refractometric deter-
» and Federlin (Annelen, 1907, 358, 251), fr lori |

data decided in favour of the struct : , om colorimetris

ure (VI). Popa

Chem. Soc., 1909, 98, 175) explained ope and Reud (J.
lenecamphor by assuming tha:pitl-n ed the mutarotetion of oxymethy-
18 & mixbure of the two isodynamic

f°"fn5 (VI and VIII). They arrived at this conclusion from the ex-
perimentel results of Brihl and Federlin. This view of Pope a:d
3”‘:@::?“::1;0 ::OT-‘:ﬁ:Z?;e:Yi:hz measurements of the percentage
xymethylenecamphor by Meyer's

method (Annalen, 1911, 380, 212; Ber., 1911, &4, 2718; 1912, 55,
e ey e ier o et
bor, is 32 ; it increases to B1 in five to
six hours (Table IV). This shows that there is a considerable amount
of the keto-form in a freshly prepared soluiion. This result is in
agreement with the observations of previous workers who found ben-
zen-e 130 be an enolising and alcohol to be a ketonising solvent
(Wislicenus, Ber., 1889, 32, 2887; Brihl, Ber., 1899, 33,
2328 ; Meyer, loc. cit.; Ber.,1910, &3, 3044). The value of the
velocity constant of mutarotation of oxymethylenecamphor in
benzene is nearly identical with that obtained from the progressive
deferminations of the relative amounts of the emol- and keto-
modifications present in the tautomeric mixture by Meyer's
method referred to above (Tables I and IV). The elose agreement
in the value of the velocity constant obtained by thess two
independent methods econclusively shows that the chemical change
involved in the mutarotation of oxymethylenecamphor is of the
keto-enol type, and may be represented by the schemes VII—>VI
or VII—>VIII, or by both these changes teking place simultane-
ously. It ie thus clear that the keto-form (VII) is onme of
the constituents of the tautomeric mixture. The ebove-mentioned
changes are of the monomolecular type, as has been found by
experiment. The prototropic changes involved in the mutarotation
process are reversible in character. It mey therefore be essumed
that in benzene solution of oxymethylenecamphor, equilibrium
axisie between all the three forms. The temperature-coefficient of
the velocity eonstant of mutarotation of oxymethylenecamphor in
benzens (K,s°/Kss®) is spproximately 20°3 (Table IID), being
nearly ten times as large as that for an ordinary chemical reaction.
It thus sppears that the keto-modification of oxymethylenecamphor

is very unstable in benzene solution.
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The value of the velocily constant of mutaroiation of oxy.
methylene-l-camphor for Hg end Hg .. lines is identics

(Table II).
The percentage of enol-modification of oxymethyleneeamphor ip .

aleobol at 85° was found to ba 955 in a freshly prepared solution,
which falls to 88 in four hours and then remains eonstant (Table V),
Sen and Mondal (J. Indian Chem. Soo., 1928, B, 6809) working at
lower temperature (27°) found the ehol-percentage in a freshly pro.
pared aleoholic solution of oxymethylenecamphor to be over 88 whigh.
decreased to 81 on the fourth day. It thus appears that a freshly
prepared alcoholic solution of the substance eonsists of 100 per cent.
enol, specially at a lower temperature. The mutarotation of the
substance in alcohol may be represented by one of the followi
schemes ; —VI—>VII; VIII—-VI; VI—>VII—>VIII (or ovigs -
veraa).

It hes not been possible to calculate the velocity constent of the
mutarotation of oxymethylenecamphor in aleohol owing to the very
slight decrease in the angle of rotation in the eourse of 28 hours (see.
Table VB).

The substence has & definite melting point and crystalline form..
It may therefore be assumed that it is homogeneous in the solid stata -
and may be represented by one of the two enolic constitutions (VI or
VIII), and in all probability it is constituted as (VI), on account of
its ecidic character. This structure of oxymethyleneeamphor re--
sembles that of formic acid : ¥

‘C=CHOH
} O0=CH'OH
*CO
Ozymethylene compounds. Formic acid.

8ince formic acid is much stronger than any other aliphatic acids it
may be concluded that the keto-enol form (VI), would be more acidic
than the alternative aldo-enol form, (VIII).

The Physical ldentlty of Enantiomers —The fact that the rota-
tory dispersion of the d- and l-isomerides can be expressed by the
same equation is & strong proof of the identity of enantiomers. so

* For the above-mentioned analogy of formic acid to oxymethylene compounds,
we are indebted to Dr. 3. C. Bardhan {(privale communication).
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far a8 the magnitude of rotatory power is concerned. The differen-
ces in the observed values of rotation for the d- and l-izgomerides are
well within experimental error (Tables VI, VII; X1 to XVII). The
velocity constant of muterotation of the d. and l-oxymethylenecem-
phor in benzeme is practically identical (Tables I and II). This
shows that the identity of enantiomers with respect to their physical
properties (such as rotatory power) extends also to the rate of chemi-
cal change involved in the mutarotation of the enantiomers.

The racemic forms of P-phenylenebisaminomethylenecamphor and
1: 4-naphthylenebisaminomethylenecamphor melt at higher temper-
ature than their optically active isomerides. It follows therefore

that the racemio forms are true dl-compounds, at least in the solid
state.

We wish to reserve the further study of the condensation pro-
ducte of oxymethylenecamphors witk amines with the object of
elucidating (a) the effect of unsaturated conjugation and position
isomerism on optical rotatory power, (b) the character of rotatory
dispersion and (c) the extent of the physical identity of enantiomers.
The results of this work will be given in subsequent communications.

ExXPERIMENTAL,
Oxzymethylenecamphor (d-, 1-, dl-}).

The d-isomsr was prepared by the method of Bishop, Claisen,
and Sinclair (Annalen, 1894, 281, 331).

The l-isomer was prepared from l-camphor in the same wsay and
exhibited properties corresponding with those of its d-isomeride.
This substance has also been prepared by the same method by Pope
and Read (J. Chem, Soc., 1913, 103, 444), who do not g_iva any
snalytical data. (Found: C, 78°13; H, 8'99. Cy;H;40¢ requires C,
78'34; H, 8°89 per cent.).

« Baternally compensated ozymethylenecamphor "' was prepa-red
from dl-camphor in the same way a8 its opticelly active isomerides
and has the same crystalline form and similer solubili_ty but melte st
77°-78°. (Found: C,79'14; H, 887, Cy1H; 402 requires C, 73'34; H,
8'89 per cent.). ] .

Pope and Read (loc. cit.) also prepared this substance l?y mm_ng
equel weights of the two components (d- and !-) and found its melting
point 80°-81°. We have also prepared it in the same way but find

its melting point, 78-T9°,
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The Velocity of Mutarotation of Oxymethylencoamphor (4. ungd 1)
and the Order of the Reaction.—The velocity conetant was deter.
mined in bengzene at 85° and the reaction wes found to be mong.
molecular; the results obtained are recorded below:

Tasce 1.
Ozymethylene-d-camphor.
Solvent=benzene; temp.=235°; length of tube=2 dem,

The value of K, the velocity constent, is celeulated from the

. ["’]: - ["-]
monomolecular formula, K= f"?f_)?’ log T, = [a]:, the time be-

ing expressed in seconds.

15t Sample. Concentration : Time a] K %104,
g/100 e.c. (minates). Hg (gr.)
1°C008 Initial Not observed —
30 174°9° —_
885 1514 1°'969
06°6 1850 1-976
128 1289 1888
159 119°0 1'938
oo 1030 —
9nd Sample (after 48 hrs.) Mean 1'944
09976 0 209-0° —
81 177-4 1-988
68-56 164-9 1-919
99.6 137-8 1-995
184-5 126-3 1-961
169-5 120-3 1-94b
2168-5 113-8 1-8492
a78-5 109-3 1-919
o 104-7 —_—
(after 48 brs ) Mean 1-938
Tapre II.

Ozymethylane-l-camphor.

Solvent=benzene ; temp.=85° ; length of tube =2 dem.

Concentra- Time [a]. K »10*.
tion. (minutes).
g./100 c. 0.
1-0000 Initial. Not observed. —_
26 —183-0" -
b4 —160-5 1-927
Hg 84-6 —143-5 1-954
green 114-6 —132-0 1-911
142-5 —124-5 1-849
172-5 - 1185 1-829

—104-¢

oD —
(after 48 hrs,) Mesn 1-913
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TaBLe II—Continued.

Ooncentretion : Time . 10+
g./100 ¢, e. (minutes). L] frxaon.
1-0c00 Initial. Not obaerved.

25 —-157-0° —
55-5 -137-0 938

" gi;iﬁﬁ - }?gs 1-94b
g . -113-5 1804
Fellow 150 —108-0 1.968
182 —101-0 1-919

- 90-0 —
Mesn 1-8913

Mean value of Ky5° (from Tables I and II)=1927 x 10—%.

- -]
(efter 48 hra.)

The velocity constant for the mutarotation in benzene was deter-
mined also at 45°. The velocity of the chenge was so high that
the equilibrium was attained within 15 minutes of the preparation of
the solution,

TasLe III.
Ozymethylene-d-camphor.

Solvent=Dbenzene ; temp.=45° ; length of tube=2 dem.

Concentration : Time [a]. X x 10%,
g-/100 c. ¢. (seconde).

04 0 127-2° —
lst Sample. 1-0252 o 197-2 s
110 110-2 6-265
Hg 200 103-3 5-801
green 240 101-4 5-168
290 99-42 5-504

oo 93°1 BJ-I;B

- ¢ fter G hra. Menn -

2nd Sample, 1-0000 (alte ”) 13700 8
45 128-0 5-685
86 122-0 5-359
127 1170 5207
177 1180 5-757
233 108-0 §-502
279 105-5 &5-597
Hg 329 103-5 5-367
gréen 395 101-5 §-507

oo 970 -—
(after & hrs). Mean 5-519

Mean value of K ,,°=5"055x 1073 and K,;°/K45° =204

Determinalion of the Relative Amounts of Enol- and Keto-modi-
fications Preaent in the Tautomeric Mizture of Ozymathylene-d-
camphor in Bensene and Alcohol at 35°.—The experiment was carried
out by adding rapidly an aleoholic solution of bromine (the strength

2
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of which was not determined) to the solution of the substaggs
(10 c. c.) cooled to —7°, until the colour was no longer dischargeq,
The excess of bromine was removed by the addition of an aleoholie
solution of 8-naphthol, excess of potassium icdide was then added,
and after warming gently at 50-55°, the free iodine was determinsg
by standard thiosulphate solution,

Taere IV,
Ozymethylene-d-camphor.

Solvent=Dbenzene ; sodium thiosulphate=1-0156N/10.

The value of K is calculated from the monomolecular formula
given in Table I and substituting » for a.

Concentra-  Time Thiosulphate. Enol. K x104,
tion : {minutes).
g./100 ¢. ¢.
1st Sample. 0-9999 (1] 345 ¢, . 31-49% -
33 5-30 48-42 2118
68 6-56 59-82 2-085
123 T 70-34 2-100
177 8-25 75-87 2-007
a0 8-85 80-83 _
(after 6 hrs.) Mean 2-072
2rd Sample, 0-9975 0 3-65 32-51 —
36 5-56 650'83 2-168
96 7-40 a7-78 2-230
156 8-51 74-64 1-€85
® 8-90 81-51 —
(after 6 hrs.) Meen 2:123
Meeanm value of K35°=2-10 x 10~4,
TaBLE V,

Ozymethylene-d-camphor.
Solvemt=ethyl alcohol ; sodium thiosulphate=1-015N J10.

A, Concentration : Timey Thiosulphate, Enol.
g-/100 c. c.
10004 0 min. 10-45 ¢. ca 95-45%
” 9-85 89-97
180 ,, 970 8:.61
" 9-66 88-14
3 9-65

&
?
&
8
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TaBLE V—Continued.

Length of Concentration : Time. affs / a]3se
the tube, g-/100 c. c. Hg (gr.) Hg (gr.)

2 dem. 1-0004 0 mins. 471 ﬁs'
134 . s 2394
" 4-61 230-0
28 hrs. 4-54 2268-4
YT T . " 5: 3¢ 38 42 -64%
I o)
2% yllm ig f Lacto form %_z
18 g
[ g
[ E 46
S & 4
¥ & 138
ﬂE—Z‘ -
14} 2 !B -1 10
8
mT é 112
Brlg’ 314
6 -
6+ (1}
54 1thl,Alcohd {lmlwl) L
4
3 Benzrmz (Imhul)
R ?// Dot fim$ % o )
THdIne.
\ Al 1 1 6 Py -

‘18 42 ‘26 0 3‘!- 33 42

Fig. 1.

Rotatory Dispersion of Ozymethylsnscamphor (d and 1)
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p-Phenylambisaminomathylone-d-camphur (1I).—Oxymethylene.
d-camphor (0°9 g.) dissolved in aleobol (4—5 e. ¢.) and p-phenyi.
epediemine (0'8 g.) dissolved in B0% acetic acid (4~5 c. ¢.) werg
mixed together when & pale yellow precipitate came down immse.
diately. The precipitate was crystallised out of abeolute aleohg)
(after boiling with a litle charcoal) as light yellow needles, m, p,
280°-71° (yield, 065 g.). Itis fairly easily soluble in pyridige ;
less so in chloroform ; difficultly soluble in benzcne, acetone ; gtill
less soluble in ethyl slcohol and methyl alcohol. (Found: C, 7777 ;
H, 8'84. CggH3s0sNp requires C, 77°78 ; H, 8'33 per cent.).

The chloroform solution (initially of pale yellow colour) turns to
deep scarlet red in 30 minutes.

Rotatory power could be determined in two solvents only, namely,
pyridine and chloroform, as it wae too insoluble in others to observe
the rotation accurately ; rotation in pyridine being greater than that
in ohlort;form (Tables XI and XII). p-Phenylenebisamimoncihylene-1-
camphor was prepared in the same way as the corresponding
d-isomer and has the same melting point, solubility, ete; and also the
same rotation within experimental error (Tables XI and XIO).
(Found : N, 6:85. CggHj3405Ny requires N, 6°48 per cent.).

p-Phenylenebisaminomethylene-dl-camphor was prepared in the
game wey &s its optically active isomers and has the same crystalline
form and similar solubility but melts at 273°-75°. (Found: N, 6-65.
CgsH3g0e N requires N, 6'48 per cent.).

1:4.Naphthylenebisaminomethylene-d-camphor (V).—Oxymethy-
lene-d-camphor (0'9 g.) dissolved in alechol (4—5 e¢. c.) and 1:4-
naphthylenediamine hydrochloride dissolved in 80% mcetic acid
(4—5 c.e,) in presence of a little fused sodium acetate, were
mixed together when a yellowish-green precipitate came down at
once. The precipitate was crystallised out of absolute saleochel
(charcosl) as yellowish-green prisms, m.p. 208°-4°. It is easily
goluble in chloroform, pyridine and benzene ; less so in acetone ;
difficultly ecluble (in the cold) in ethyl! alcohol and methyl
aleohol.

The solution of the substance in ordinary organic media is strong-
ly fluorescent (green in the reflected light ; yellow in the transmitted
light), the flucrescence is however not so merked in ethyl aloohol
and methyl alcobol. (Found:N, 6'12. C33H,30sN, requires N,
5°81 per cent.).
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‘The order of rotatory power in different solvenis (Tables XIII to
X VII) is as chloroform > seetone, ethyl alvobol > pyridine >bunzene.

Rotation in methyl aleohol could not be determined as the sub-
stance was very difficultly soluble in the solvent at 35°.

.24. . . . D . .
Y 2r& AEI& ;? 4%0 4r+ 4;8:10

8 422
3. Pyridine.

- 1.0} )/0]‘0)@2‘7)1, ~-14
24 Tﬁ
<R 18

g 3}
20\ R0

& §
18 " T +4-22
16|- 24
s 1. Pyridine. 126

A(Wloroform. ¥,
1R+ -8
N
—1 L A
Fig 2,
Rotatory dispersion of p-phanylancbimmina-mdhyrmn-d-camphor.
4,1, 2
1,3, 4

1:4- Naphthylanobisaminomcthylene-l-cumphor was prepared in the
same way a8 the corresponding d-compound ond has the same m.p..
crystalline form and solubility. (Found: N, 6°05. CyzHge0aNy
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requires N, 581 per cent ). The rotatory power is identical witp
that of the d-isomeride within experimental error (Tables XIpy
to XVII).

4-0 i S

n% T w» 12
GCH mfrrm
sor > form » 11
2 %’mzm : i
™
#r |13
ay \\ By
2 W =
%3 ‘:’)’3‘ LA
- X
“ / {24
B ) -2
o /) iimtm \\; 1
g/ 2 Acelore.
. SEtfqukdld. -
o/ 4 Dytidine. (o 1
N o Bénzene.
" e
Fra. 8.

Rotatory Dispersion of 1 :4-Naphihylenebssaminomethylenscamphor (d- and I-).
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1.4-Naphthylenebisaminomethylone-dl-camphor was prepared In
the same way as it optiocally active 18omers and has the same crystal-
hne form and eimiler solubihity but melts at 220°.222°. (Found N,
6°07. C30H ;4NgO0, requires N, 5 81 per cent ).

The rotatory power delerminations were made 1n & 2 dem
jacketed tube at 35°. The value of Ag, caleulated from the disper-
sion formula 18 given in the tables, and 1s expressed as g, or 10™%
cm

TasiE VI
Oxymethylenecamphor.

Solvent =ethy! alcohol (1niiually).

51°18

(el=+ F0 0655 A, =0 2975.

~ De:r:‘tro - Lune (eJoae r] - La‘eno Con‘
3‘2’?;.‘3 o—c o 295 e L o-c. g.ﬁ&i
0 4580 —-10° +6040° Hgum +505-0° —6058° +023° 0-5008
0-4992 —04 3005 Cdsieg 300-9 —3010  +01 0 5000

" +0-4 280-4  Agssns 2800 —279-0 —1-0 "
0-4980 -1-0 2431 Hgum 944-1 —2436 —0-6 0 5008

" +04 208-8 EHgem ou84 —207T —07 "
0 5000 +08 1085 Nogm 1977 —198-2  +05 0 5020
0-5004 —-0-2 1799 Ligy 180-1 —1794 —0O7 0 4984
0-4992 +0-2 1572 Cdeaa 1570 —1570  +0 0-5000
0 5004 -7 140-9  Ligis 1416 -1424 408 0 4984

As the substance undergoes mutarotation, a fresh solution was pre-
pared for each wave-length and rotatory power measurements were
made withm ten minutes of making up the solution
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TasrLe VII.
Ozymethylonecamphor
Solvent=ethyl alcohol (after 24 houre)

50 67
=4 55—, A,=0 27688
)=+ w=oom7 *
Deztro Laevo
o - Lane ~ e
Conc [aobs (am ["L E‘le [e] aba. Concn
2./100  0-C =0 AT) =0 0'-0 g/l10
ce ce
0 4980 +12°  +4528° Hggm  +46186° —4618° —G3*  0aope
0 5004 -11 378 Cdygne 3589 9583 —086 "
" —-11 8308  Cdum 331 9 3328  +04 "
. —-01 2709 Cdgpg 280 0 2802 +0% "
" +12 2629  Agsme 2817 2622 405 "
0 4880 +01 2209 Hggg 2298 2292 —08 .
0 5004 -11 2979  Agum 2290 - - "
0 4980 +08 1978 Hgsmo 197 2 1972 +0 "
0 6000 +01 1880  Nagg, 1879 1872 —07 "
0 5004 +01 1719 Lngpgy 1718 1721 +03 "
" —08 1499 Cdgep 150 5 1511 406 "
, +08 1969  Lige 1801 1361  +u "
TasLr VIII
Ozymethylene d camphor 1n Bengene
Inatually, After 48 hours,
48 39 22 78
= g = A.=0 2691 - A =208
=50 * lel=3e"ggaon? 2-=2%7
Cone O—C [alcale. [aloba Line {a]obs [elcale O —C’ Cone
g 100 =C = =0 =C’ g/100
cC. co
04892 +10° +4118° +4127° Hgpm +2274° 42282° +12° 04992
04096 =05 289 7 2592 Cdgge 134 2 1344 —02 »

. -01 243 3 2482 Aggp 125 2 1251 +01 »
049802 10 2143 2143 Hguam 1091 1090 401 "

" +04 1849 1854 Hpgry 93 | 980 +000
05000 0 17¢ 0 176 0  Negss 881l 82 —-014 »
05004 —~13 161 2 1699 Ligios 801 803 -—-024 »

v +014 415 141 ¢ Cdgym €1 700 +009 ’

. —02 1281 1279 L g 63 1 31 -002
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TaBLE IX,

Ozymethylene-d-camphor in Chloroform (after 24 hours).

[o]= A,—Eff’w; Ao=08078.

co;:l,i%g?.:n' Line. [a] obe,=O. {a] cale.=C, 0-C.
0-4980 Hgusa +198-8° +197.5° —0-7"
- Ciirs 151-8 151-8 +0
. Cdegon 189-5 138-8 +0-p
. Cdggas 114-5 114-7 —0-2
. Agsagg 107-4 106-4 +1-00
" Hgsa 9237 92-34 +0-08
" Hysoo 78-80 B:54 —0-22
- Nogas 7420 74-49 —020
" Ligi 67-36 67-85 —040
" Cdaus 59-23 879 +0°44
" Ligres 58-21 52'91 +0'80

The mutarotation in chloroform is too rapid to observe readings accu-
rately in the initial stages; so much so thet the initial rotation

[2] He) — 172'7° falls to 108'4° in course of 20 minutes, the equili-

brium value 92'37° being attained in next helf an hour or so.

TasLE X.

Ozymethylene-d-camphor In Pyridine.

5285 ]
= : A.=02848,
lel=53—00e11’ *

Concentration : Line. [a]obs.=0. [a]cale-=C, 0—0.
§./100 c.e.

06008 Hgnsn + ‘81'2. + 4863 —1'0"
" Cdyno 3534 8599 —06
- Csoss 207°5 297'8 —0'8
“ Aussn 278°C 2178 +08
. Hesn 2406 2434 —0'8
" Hggmeo 209°8 208°8 -02
- Nazgay 1087 1886 +01
o Liato4 181°7 1813 +04
. Cdgsa 158°7 1583 +04
" Ligzon 427 1433 -8

Tnitial and final roadings were the same.

o
2
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TasLe XI.
p-Phenylenebisaminomethylenecamphor in Chloroform,
11t '8 .
= 1 Ao=0'8542,
le]l=*ysgrasa’ ™
Deztro Liauo
Conen. [ﬂ];ba. Line. [“lc alc' [ecbs. , Co;en.
g./l00 O-C =0. . =0 0'=C. g./100
o.C. c.c,
0-0820 -1-5° +689-2° Hgse +690-7° —690-2° —-0-5° 0-0804
v +14 5733 Hga 571-8 6722  +0.4 .
. -1-2 536-7 Naggp 537-9 b37-b6 —~0-4 0-0800
0-0800  —14 4813 Ligy 482.7 4808 —24 00819
. —o03 412-5  Cdgas 4128 4185 +0.7 "
+1-0 868:7  Ligya 867-7 869-6 +1-8 »

The selution initially of pale yellow colour changes to scarlet red
with time. Readings were taken with fresh solutions almost with

every line.

TasLe XII.

p-Phenylenebisaminomethylenecamphor in Pyridine,

le]= e
Deztro
Go;:cn. [u];bs.
g./100 0-0C. =0.
o.c.
0-0800 —81° 4 012:5°
. —0-6 887-5
" +2°6 712:5
e ~1-8 §87-5
. +1-4 556-8
" +1:4 500-0
" —15 4250

124 8

; Aa=0"8500.
AZ-01225° °
Laeoo
Live. [2egle: pofohs  0'-G  Gonen.
. =0 g./100
0.C.
Cdppes +015-6° —917-5° +1-9°  0-0812
Agam 8381 8378  —0-8 "
Hegwe 709-9 7109 +1'0 0-0816
Hgﬂw 589-8 588-3 -1-0 "
Nagga 5549 564-2  —0-7 0-0812
Ligi 495-6 498:7 401 "
Cdgin 4268 4248 =920 "

There was no mutarotation or change in colour with lapse of time

(eompare the same in chloroform).
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TaBLe XTII.

1:4-Naphthylenebisaminomethylenecamphor in Chioroform,

1 L]
[]=% N—,_O—g.fsg i Ao=0°8947.

Dezt Lae
f'——'e 'm' = _]“ [a)eale ~ = >
Conen. [a]obs. Line. * [2]obs. O'~C
_ e =C. . . Concn,
g./100 0-C. 0. =0 g./100

©.0.
00808  +22° +767-4° Hggym  +7659° —7649° —0-3°  0.0804
" +16 6126 Hgpy 611-1 6004  —17 "
00800 =048 568-4 Nagp 569-7 5699 +02 00816
0-0808 =19 501-8  Ligy 5025 5000 —9'5 0.0800

" +1:0 374 Ligga 870-4 088 -1

The chloroform solution undergoes slight mutarotation, the ini-
tia] value [a] Hg(5461)=767-4° changing to  730'4°n course of two

and a half hours. After 24 hours the colour was too dark to be read.

TanrLe XIV.

1:4-Naphthylenebisaminomethylenecamphor in Acetone.

fe]=% 3%95—06; Ao =0'3881.
Deztro Lajvo
o * 3 . aJcale. "

g‘z‘f?%- 0—C. [ clo(l;.u. Line. [ =] oy [f:__:_l 002" o—c. gc..z.iz}%.
00800  —04° +787'5° Hgge  +7970° —T3T5°  ~04°  0-0800
" +08 593-8 Hgpm 508-3 508-8 +0:5 e
0-0804 -0-7 5585 Nags b64-2 554-2 +0 0-0812
0-0808 —-16 488'9 Ligy 490-5 491-5 +1°0 0-0824
» +1-7 366'¢ Ligm 3687 el 404 "

"There was no mutarotation observed on keeping the solution for
24 hours, though the solution had acquired red colour.
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TasLe XV.
1:4-Naphthylenebisaminomethylenscamphor in Ethyl Alookol.

108°5 .
= —_——— =0 3964,
[el=% 33 g b Mo

Deatro LG:I_MJ_
Conon. [-]o?)s. Line. [u]__c(.}lo. [a]obs. , Conen,
g-/100 o-C. =0. ) =C'. 0’'—-C. g./100
©.0. c.c.

0-0804 +0-3° +798-8° [Hggg  £7935° —704-4° +0-8° 0-0800

" -01 5845 Hgysm  684-6 5844 =092 .
00800  —0-8 549-8  Nag 544.6 5438  —0-8 "
00804  ~16 4788  Ligg 480-3 4816  +1-3  0-08%4

. +11 8546  Ligya 358-4 853-7  +0:3

There was no change in rotation even after 3 hours.

TasLe XVI.

1:4-Naphihylenebisaminomethylenecamphor in Pyridina.

97°40

[2]=+ s5—gqa0g ; 2o=0"4008.
Degiro Lasvo
Co;:cn. [alobs. Lire, ["]::}lc' [ai:bs. Conen.
g-/100 0-—C. =0. - =0’. 0O-C. g.J100
e.c. a.c.

0°0804 +1°0° +708'9° Hgyq +707°9° —708°1° +02° 00812

" -17 5597  Hggy 561°4 5600  —19 "
" 10 5984  Nagg 5224 593'4  +10 "
" +07 4603 Ligy 4696 4574 —31 070820
o +0'8 385 Ligne 8866 8956 —1'1 "

The solution did not undergo any mutarctation.
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TapLe XVII.
1 :4-Naphthylsncbimminomethylenscamphof in Benzene.
- 02-47
al=4.__"<= . —_n-
[] * 3= _pigay ¢ Mo=0'8080.
Deztro Laevo

- - ——
Conon. [alobs. Lins, [alesle. .4 Ny
o o-c. o =0, &]obs. Conen.
l8./100 c o. -0, o-cC. 27100
00818 +0'8° +661'8° Hgyy +661°5* —662'6° +1°0° Q°US00

" +0'6 5270  Hggg 5264 5250 14 "

- +0'3 490'3  Nagegy 4500 491" +19 00804

" —-18 4209 Ligg 317 4318 —~0'4  00S00

., +1°4 38186 Ligzgn 172 3188 +1°6 »

There was no change in rotation even atter 24 Rours.
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