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THE object of the paper was to study the effect of substitution of the
hydrogen atom by chlorine on the rotatory dispersion of anilinomethylene-
camphor. We have, therefore, condensed chloranilines (o, m, $), 2 : 4-dichlo-
ranilines and 2 : 4 : 6-trichloranilines with oxymethylenecamphor (4, , di).

Effect of Cheinical Constitution on the Rotatory Power.—The replacement
of a hydrogen atom in benzene nucleus by a negative group such as chlorine
tends to decrease the electrostatic moment.! If it is supposed that there
is any relation between electrostatic moment of a compound and 1its rotatory
power, we shall expect that these properties will be affected alike ; a decrease
in the electrostatic moment of the compound should result in the decrease
of its rotatory power. The experimental results now recorded bear this out.
The rotatory power of monochloro-derivatives of anilinomethylenecamphors
are lower than those of the parent compound in all the six solvents examined
and for all wave-lengths, from X = 4800 A.U. to 6708 A.U.

This is further confirmed by the observations with 2 : 4-dichloro and
2 >4 : 6-trichloro derivatives of anilinomethylenecamphors which show
progressive diminution in the rotatory power (see Table A).

The chlorophenyl derivatives of aminomethylenecamphors have lower
rotatory power than the toluidinomethylenecamphors and the latter have
lower rotatory power than that of anilinomethylenecamphors.?2 The sequence
of the different substituent groups in the series is, therefore, H > CH, > Cl
which agrees with the polar series deduced from electronic theory.

Influence of Substituents on Rotatory Power of the Position Isomerides. —
:l‘he sequence of the rotatory power of the position isomerides (Table Aj
isun > p > 0 > m in methyl alcohol, ethyl alcohol and pyridine ;

1 'I:homson, Phil. Mag., 46, 497.
% Singh, Bhaduri and Barat, J. Ind. Chem. Soc., 1931, 8, 345.
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TABLE A,
359
. [a]?
tructural formulze il
... | Chloro-
MeOH | EtOH |Acetone Pyridine fog;? Benzene
_O=CH -NH<“\
*Cgll 1 4 | - 480.0° °
o £0° | 451-3° | 448.9° | 433.2° | 424.6° | 367 -1°
LO=0H -NH—
*C X, | N 454.4 | 439.9 | 442 5
o CH, ‘ - 12.3 | 105-8 | 384-8 | 362-6
C=CH.-NH-—< S—CH
O L ] ) e 465-0 | 440 2
do . 8 | 425-8 | 401-6 | 4016 | 355-4
O=CH -NH—
01, S 100-2 | 405-8
do Gl .8 | 380-0 |391-3 | 386-0 | 364-7
O=CcH.NE_ O
L < N 3885 |384.7 | 388 7
\C a1 T -0 31-1.'-1 381-4 363 -6
o=cu NH_ >l
(XL, , (Lo — 417-7 | 406-3 | 401-8 | 3044 | 374-6 | 3594
Cl
- C=CH -NH_ >—ol
0. H, . | — 362-5 | 369.3 | 362-3 |367-9 | 366-6 |337-9
C1
N
. /C==CH-NH—/\ o—a
0,8 4 0!0 o 259.8 | 265-2 | 258-7 | 250.8 | 255-0 | 219-1
|

* Singh, Bhaduri and Barat, loc. cit.
un > 0 > m > in chloroform and benzene and un > p > m > o in acetone.
[“his is neither in agreement with Frankland’s lever arm hvpothesis® nor with
the electrostatic modification as suggested by Rule,* as the unsubstituted com-
pound has always the highest rotatory power in all these cases. This point
has already been emphasised in previous communications.?

3 7. Chem. Soc., 1896, 69, 1583,
& J. Chem. Soc., 1924, 125, 1122,
5 Singh, Mallik and Bhaduri, J.Ind. Chem. Soc., 1931,8,95;

loc. cit,

Singh, Bhaduri and Barat,
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N

Nature of Solvents and the Rotatory Power.—The compounds studied in
the present paper have, in general, highest rotations in alcohel (ethyl and
methyl) and lowest as a rule, in benzene. For other solvents mno fixed
sequence is observed. This is in agreement with the sequence of the
dielectric constants of the solvents; the positions of chloroform, acetone
and pyridine are however frequently interchanged (vide Tables I-XXX).

The Nature of Rotatory Dispersion.—The rotatory dispersion is found,
as with the other compounds of the series,® to obey the simple dispersion

k In the numerical test given in the tables of rotatory

]aw, [a] = m‘

dispersion (I-XXX), this point is clearly brought out as the differences in
the observed and calculated values of rotatory power lie well within the
range of experimental error.

Plysical Identity of Isomers.—The values of rotatory power of & and
! forms in different solvents (Tables I-XXX) are identical within limits of
experimental errors. Out of 258 observations now recorded, in as many as
231 cases the difference in the numerical value of specific rotatory power of
the opposite isomers corresponds to a difference of less than 0:01° in the
observed angle of rotation and in 23 other cases the corresponding angle
lies between 0-01°-0-02° which is the limit of experimental error allowable
in such measurements. Only in the remaining 4 cases, viz., m-chloranilino-
methylenecamphor in acetone for Agyq (Table IX) and in pyridine for
Cdsess (Table X); 2:4-dichloranilinomethy lenecamphor in ethyl alcohol
for Cdsg (Table XXITI); and 2:4: 6-trichloranilinomethylenecamphor in
methyl alcohol (Table XXX} the difference corresponds to between 0-02°
and 0-03° in the observed angle of rotation. All these are, however, of the
nature of casual experimental errors. This therefore further supports
Pasteur’s principle of molecular dissymmetry, according to which the two
forms, dsxtro and levo, must possess equal and opposite rotatory power.

The melting point of the racemic form of 2 - 4- dichloranilinomethylene-
camphor is higher than those of the optically active forms. This form is
a true dl compound, at least in the solid state.

Experimental.

General Method of Preparation—The solution of the free base (1 mol.
proportion) in glacial acetic acid is added to a solution of oxymethylene-
d-camphor (1 mol. proportion) in methyl alcohol, when a precipitate usually

¢ Singh and Bh: i .
Barat,;[ocg, o aduri, J. Ind. Chem. Soc-, _1930, 7‘, 771; 1931, 8, 181; Singh, Bhaduri and
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separates at once; if not, it is left overnight to crystallise slowly (without
any addition of water). It is then repeatedly crystallised out of suitable
solvents, usually methyl alcohol.

The levo and the racemic compounds described in the present paper
were prepared in the same way as the corresponding dexfro isomers and
have the same crystalline form and similar solubility.

o-Chlovanilinomethylene-d-camphor, faintly vyellowish, almost white
prismatic needles, m.p. 103°-04°. (Found: C, 70-28; H, 6-98; C,,H,,CION
requires C, 70-45; H, 6-92 and N, 4-83 par cent.) It is very soluble
in pyridine, chloroform, acetone and benzene; less so in ethyl alcohol and
methyl alcohol.  The /<form, m.p. 103°-04°. (Found : N, 4-86). The
di-form m.p. 92°-93° (Found: N, 4-.86).

m-Chloranilinomethylene-d-camphor, long  rectangular white plates,
m.p. 118°-19°. (Found: C, 70:32; H, 6. 99 ; C;H,,CION requires C, 70-45 ;
H, 6.92; and N, 4.83 per cent.) It is very easily soluble in chloroform,
pvridine, acetone and benzene; difficultly in ethyl alcohol and methyl
alcohol. The I-form, m.p. 118°-19°. (Found: N, 4-96). The dl-form
m.p. 114°-15°. (Found : N, 4-87).

p-Chloranilinomethylene-d-camphor, shining long rectangular white plates,
m.p. 186°~87°. (Found: C, 70-32; H, 7-26 ; C;;H,,CION requires C, 70-45 ;
H, 6.92 and N, 4-83 per cent.) It is very easily soluble in chloroform,
acetone and pyridine ; less so in ethyl alcohol and methyl alcohol; and
difficultly soluble in benzene and ether. The I[-form, m.p. 186°-87°.
(Found : N, 4-84). The dl-form, m.p. 185°-87°. (Found: N, 4-96).

2 : 4. Dichloranilinomethvlene-d-camphor, long white silky needles,
m.p. 122°-23°. (Found: C, 62-90; H, 6:01; C;;H,,CILNO requires
C, 62-98; H, 5-86 and N, 4.32 per cent.} It is very easily soluble in
chloroform, acetone, pyridine, benzene, and ethyl alcohol ; less so in methyl
alcohol. The I-form m.p., 122°-23°. (Found: N, 4-36). The di-form m.p.,
126°-27°. (Found: N, 4-36).

2:4:6. Trichloranilinomethylene-d-camphor, shining white prismatic
needles, m.p. 108°-09°. (Found: C, 56-78; H, 5-05; C,;H,3CI;NO requires
C, 56.90; H, 5-02 and N, 8-90 per cent.) It is wvery soluble in pyridine,
chloroform, benzene and acetone ; less so in ethyl alcohol and methyl alcchol.
The I-form, m.p. 108°-09°. (Found : N, 4-10). The dl-form, m.p. 107°-05°.
(Found : N, 3-96).

The rotatorv power determinations were made in a 2-dem. jacketed tube
at 35°. The value of ), calculated from the dispersion formula, is given in
the tables and is expressed as u or 107 cm.
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TABLE 1. o-Chloranilinomethylenecamphor in chloroform.
[a] = + gﬂ%@; Ao=0-3717.
Dextro Lezvo
Congﬁ)lgom- Obs. [a] o Line Cajlcéf fa] e Obs.f [a] Coti(izggtra,-
g./100 c.c. ¢ © g./109 c.c.
0-4004 |4669-4° —0.8°| Odyggo |=£670-2°] —0-3°|—669-9° 04024
.\ 513-2 | --0-4 | Cdyee | 512-8 | +0-5 | 513-3 . ~
-, 4646 | 4-0-5 | Agge | 4641 —0-6 | 463-5 o
. 386.0 | —0-2 | Heg | 3862 | +0.4 | 386-6 .
N 314-8 | —0.7 | Hegpgo | 315-5 | +0.1 | 315-6 by
" 204-7 | —0-8 | Naggs | 295-5| —0-9 | 294.6 .
) 264-7 | 41-1 | Lige | 263-6| —0.1 | 263-5 i,
” 293-6 | —0-1 | Odgys | 223-T| +0-1 | 223.8 .
N 198-5 | 4+0-3 | Tigres | 198-2 | +0-6 | 198.8 y

The solution did not exhibit mutarotation.
TaBLE II.  o-Chloranilinomethvlenecamphor in pyridine.
63-72

[a] = & 3= pg537 Mo = 0-3601.
Dextro % Leevo
Coné:i(zrlxltra- Obs. [a] e | Line Oalcé [al e Obg.} [a] Cox;gslrlltra-
2./100 c.e.| 7 - ¢ 2./100 c.c.
0-4000 |4-515-0° —0-9°| Cd;ue |£515-9° +0-2°|-516-1° 0-4040

., 468-8 | +0-6 | Agi,e | 468-2 | —0.5 | 467-7 .

., 391-3 | --0-4 | Heyy | 3909 | +0.2 | 301.1 N

, 320-0 | —0-4 | Hgzpo | 320-4 | 40-2 | 320.6 .

" 301-3 | +0-9 | Nagg : 300-4 | —0.9 | 299.5 s

. 268-8 | +0-3 | Lig g . 2685 +0-1 | 268-6 .

. 227-5 | —0-6 | Cdggs | 228-1| —0.3 | 297 '’

, 202-5 | +0-1 | Lig,q 202-4 | —0.6 | 201.8 " |

The solution did not exhibit mutarotation,
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Lasre 1L o-Chloranilinomethylenecamphor in benzene.

. 57.76
B [e] = + =571 2o=0-3824.
. Deaxtro Laevo
011LCe (T 3 1
ORI | [a] Line |Cale. [a] - ! Concentra-
tion : 0—¢ ¢ e Obs. [a] »
¢./ 100 c.c. 0 ' o' Lon
| £./100 c.c
| { |
() . ‘1004: —1‘487-1 —--0.20 Cdsoss ! I487'3C __‘_()'10 ___48-‘-‘40!‘ 0'4032
” $42:0 1 1.4 | Aggag Po440-6 1 —0-2 , 4104 |
» 364-7 | —0-0 | Hgye | 365-6 | +0-2  365-8
r
N 207-2 | —0-7 | Hgggo | 207-9| —0-3 = 297.6
N 279-7 | +0-8 | Nagg, | 278.9| 40-1 = 2790
y 2485 | +£0 | Ligg | 2485 | 40-8 & 249.3
y 911-0 | +0-5 | Cdggy | 2105 | —0-9 | 209.6
y 186-1 | —0-3 | Ligrgy | 186-4| 10-4 = 186.0
i {
The solution did not exhibit mutarotation.
TABLE IV. o-Chloranilinomethylenecamphor in acefone.
o] = = o om 22 ) =0-3690
AP—0.1368 " o
Dextro Levo
Concentra- ‘ Line [Calc. [a] o T "Concentra-
tion Obb(') [a] o—c ¢ o'~ Ob';)', Lal ‘tion
./100 c.c. . £.:100 c.c.
0.4000 |4+655.0°9 —1.1°| Cdggy |:656-1° 0-4020
" 503-8 | —0-1 | (s | 503-9 | +0-47 5—504'3c%
. 4375 | 4-0-9 | Agspe | 136:6 —0-8 1558
y 380-0 | —0-6 | Hgye | 3806 +0:3 ‘ 380'9i -t
y 3100 | —1-3 | Hggpg | 3113 —0-1 1 3112
’ 999.5 | +0-7 | Nagse | 201-8| =0-8  282:6 :
” 260-0 | —0-4 | Ligo 260-4 | —0-1 260-3
g 991-3 | +0-1 | Cdggs 221-2 | +0-4 =21-6
y 197-5 | +1-4 | Ligge | 196-1| —0-6 | 195:5
: , |
| i

The solution did not exhibit mutarotation.
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TapLE V. o-Chloranilinomethylenecamphor in methyl alcohol.
[a] = & ,Te’.‘g%%’ﬁ—l; Ao== 0-3689.
Dextro Lwvo
Con;:ﬁ;tra- Obs. (al] ., Line Oalcé [a)] . cmﬂ(-)bsb', [;Em()—orgggff;
g/100ce | ° 2./100 c.c.
0.4024 | 1687-99 +0-3°| Odyggey |+686:-9° +0-6°|—687-5° 0-4000
526-9 | —1.4 | Odgoe | B528-3| —0-8 | 527.5 .,
. 47907 | 40-T | Agsge | 479-0| 1.0 | 480-0 y
., 400-2 | +0-6 | Hegye | 399-6 | --1.6 | 401-2 .
326.¢ | —0-2 | Heoogo | 327-1| —0-8 | 326-3 ’
, 308-2 | 40.3 | Nasgs | 306-7| +0-8 | 307-5 .
, 273.3 | —0-6 | Ligo 273.9 | —0-1 | 273.8 "
., 933.6 | —0.9 | Cdg.s | 232.7| —0.2 | 282.5 .,
206-3 | —0-1 | Ligrps | 206-4 | +1-1 | 207-5 .

The solution did not exhibit mutarotation.

TaBLE VI. o-Chloranilinomethylenecamphor in ethyl alcohol.
72.23

[e] = % 5535055 Ao= 0-3468.
Deustro Leevo
Oongieonrlc-ra- Obs. [a] e Line Oalc; [q] o Obs., (@] Oor;(i:grr:tm-
£./100 c.c. 0 © g./100 c.c.
0-4016 |+654-9°] —1.1°| Cdyqe, |+656-0° —1.0°|—655-0° 0-4000

1 522:9 { +1-0 Cdaoas 521-9; 40-6 522-b '

. 478-1| —0-2 | Aguee | 478-3 | —0-8 | 477.5 '

' 405-8 | —0-3 | Hg,e | 406-1| 40.2 | 406-3 '’

’ 338-1| 40-3 | Hgsyeo | 337-8, —0-3 | 337-5 "

. 318-7 | 40-5 | Nages | 318-2 | +0.6 | 318.8 .

. 286-3 | 20 286-3 | +1.2 | 2875 ”

. 245-2 | —0-3 | Cdgge | 245-5| —0-5 | 245.0 )

” 219-1 | +0 Ligres | 219-1| —0-3 | 218-8 1’

The solution did not exhibit mutarotation.
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2.

Copsfiznnon=\07
‘TaBLE VIY. m-Chloranilinomethylenscainpi:v i 22l
.09
R la] = = ;z—?_l—ofi—g?.-_); o= 0-5701,
Dextro T
. o .
(“““;;{ﬁfm' Obs. [o]| Line (Cale.fal — o
2. /100 c.c. 0 i ‘ v :
0-4024 |+637-4° 40-3°| Cdyep %‘:656-9: e e
73 503-4 | —0-53 | Cdyge 303.¢  -.1.3 TS
17 456-1 ) —0-5 | Agsage | 156-6 =0 e
E 381-4 | +1-1 | Heggyy | 380:3° —u-i o500
s 311-8 | 40.8 | Hesog 3110 - =i
. 2‘31-0l —0-4 | Nase 2614 0.3 el
. 2598 | ~0-3 | Ligsu | 0g0-1  ~1.5  ais e
- 291-2 , +0-4 | Cdgys ' 099.8 0.3 221l
. 195-2 | —0-6 | Lisros 1958 0. 1w
. The solution dici not exhibit mutarotaztion but turzed Ag_t;” o wve
Tapre VIIL m-Chloranilinomethylenccampior i <12
0] = % gz s A = 0:3650. -
Deatro ¥ I
Congﬁﬁ’lﬁm- Obsf @] ‘1 Line :Cah( o . e e T
g./100 e.c. ’ 5 - S
O-4028 |+658-1° +0.4°\§ Cdyggy =037-7° —V A U T
3 “05.4 | 1.2 | Clyge S065 —11 5
’ 459.3 \‘i —0-4 ];%Agmg 450 —(.3 v
- 384:-751 410 | Hgg 38807 01 7
" 315-2 i‘ +0-8 i Hggso 3144 Y v o
T 294-3 111 —0-5  Nagem 2ge-3 1.6 =TT
” 263-2 | —0-2 %Lism 2634~ T
1 1 224-8 ‘} +1-0 Cdesss 223.8  —19 "—
9 | 198-6 i =0 % Ligzos 198:6 U= Bl

R

The solution did not exhidit mutaroaloth
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TasrLe IX. m-Chloranilinomethylenecawiplor in acetone.

o] = + 53 9362 5 ho = 0-3662.
Dextro Leewo
Confie;rilrra‘- ' Obs. |, Line Ca].c(} [a] e Obi', (] Cor;gsrritra-
.1100 c.c. o g./100 c.c.
0-1008 Ev;~66()-0‘ —1.0°| Cdygop |=661-0° 0-4040
. | 511-4 | 4+0-7 | Cdypee | .510-7 | —0-8°1—-509.9° ”
. 162.7 | —1-2 %:Ag&og 463.9 | +1-3 | 465.2 .
. 388.0 | 01 | Hgye | 387-9 | —0-2 | 387.7 y
. 318.1 | —0.2 ' He,.o | 318-3 | +0-9¢ | 319.2 .
- | 2982 | —0:3 l Na,e, | 298-5 | —0-2 | 298-3 ”
w1 26-91 20 | Liga | 266-9 | +0-4 | 267-3 N
. 22740 =0 Clgge | 2270 —0-5 | 2265 y
. l 202.0 } ~0-5 ' Lije = 201.5| +0-2 | 201.7 .,
'. Thé solution di‘d not exhii)it mutarotation.
TaBLe X. m-Chioranilinomethylenecamphor in pyridine.
[a] = = ié__ﬁf)(;—?l(‘)z?'g : Ay = 0-357T1.
Derxtro : Leevo
Concentra- | i ale !

i ];g% nci. i Obs. M. o, | Lime (Calefal 0bS. [a] :"/E%E:r:
0-4020 5618-44; —0-6"E Cdygep |£619-0°0 —1-1°]|—620-1° 0-4040
N 486-5% +1-0  Clgogs | 485-3 | —1.5 | 484.0 .

* : 4427 , —0-2 EAgszos 442-9 | —1-0 441-9 .y
b 374 412 Hgue | 3132 | 405 | 873.7
., B08:5 £0-2 Hgye | 808:3 | —0.1 | 308-2 y
y 289-8 1 =0 Nagges 289.8 +1.1 290.-0 .

- 258.8 | —1-0 | Tige | 259-8| —1.1 | 258.7 '
w1 2227 0.8 | Cdews | 221-9 | +40.9 | 222.8 o
. 196-6 © —0-9 | Ligys  197-5 | —0.7 | 196-8 y

The solution did not exhibit mrutarotation.
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Tasre XI. m-Chloramilinomethylenecamphor in methyl alcohol.

[a] = Xg—i%l; A, = 0-3689,

Dextro T.evo
Congieoriora- Obs. [a] o Line Ca,leé [a] | s Obs. [a] Cogggitra-
g./100¢cc. | ° 9| 100 c.c.

0-4040 |+4670-9° +1.3°| Cd,qp, |+669.6° 0-4000
" 516-1 | -+1-1 | Cdgoqe | 515-0 | +1.2°|—516.2°
. 1666 | —0-4 | Agyye | 467-0 | —0.7 | 466.3 "
” 3885 | —1-0 | Hgypy | 3895 | +0.3 | 390.0 "
" 319-3 | +0.4 | Hg,q | 318-9| —0.1 | 318-8 .
. 208-2 | —0-8 | Naggy | 299:0 | —0-2 | 298.8 y
. 267-2 | +0-2 | Lige | 267-0| 0.5 | 2675 y
" 2264 | —0-4 | Cdyye | 226-8| —0-5 | 226-3 N
" 200-6 | —0-6 | Liggee | 201-2| -0-1 | 201-3 "

The solution did not exhibit mutarotation.
TaBLE XII. m-Chloranilinomethylenecamphor in benzene.
[a] = & T-GTO’(Y%E’ Xo= 0-3621. o

Dextro Leevo
Oon&agllfra- Obs. [a] B Line Caché (o] s Ob 5 ] Coggglllltra-
g./100¢ce.| ¢ ®  |g./100 c.c.

03988 '-l--1;t76-4° +1-5°| Cdggge |£474-9° +1.4°/—476-3° 0-4000
, 432-5 | —~0.7 | Agpe | 4332 —0.7 | 4325
" 363-6 | +0-2 | Hgye | 363-4| +0-4 | 363-8 "

y 299.6 | +0-4 | Hgggy | 299-2 | —0-4 | 2088 |
) 980-8 | —0-1 | Nages | 280-9| +0-4 | 281.3 N
b 250.6 | —-0-9 | Lig, | 251-5| —0.2 | 251.3 s
'’ 214-3 | +0 | Cdgy, | 214-3 | +0.7 | 215.0 N
'’ 190-5 | +0 | Ligres | 190-5 | —0-5 | 190-0 "

The solution did not exhibit mutarotation.
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330
Tapre XIII. p-Chloranilinomethylenecamphor in chlovoform.
67-56 )
[a] = * g —g.1176 7 to= 03429
Dextro Leevo
Concentra- . Line [|Cale. [«] ) Obs. [a] Concentra-
. Obs. {a] c o'—€ , tion.
tion 0 o=e ° /100 c.c
£./100 c.c. - e
0-4004 |4598-1° —0-9°| Cdsgeo |{£D99-0° 0-4000
. 479-5 | +0-6 | Cd;gge 478-9 | +1-1°|—480-0° ’y
’s 439.5 1 —0-3 | AZs09 439-8 +1-1 440-0 ’
s 374-6 | +0-5 | Hgsye 374-1 ] —0-3 373-8 ’
'y 312-2 | 4+0-2 | Hgsqs0 312-0 | --0-5 312-5 ’s
Y 293'6 ‘_‘0'5 Nalssga 294:'1 ’—'0'3 293'8 9
4e 227-3 1 —0-3 | Cdggs 227-6 | +1-2 228-8 vy
v 202-3 | —0-9 | Tig;qq 203-2 | —0-7 202-5 ’e
The solution exhibited slight mutarotation ; the initial values [a]I—I«a = 374-6° and
[a]Hg = 312-2° changing to 363-4° and 303-5° respectively in course of 18 hours, the
solutxon turning light yellow on keeping.
TasLe XIV. p-Chloranilinomethylenecamphor in benzene.
\ 57-80 . _
fa] = = X —0.1378 Ay=0-3708.
Dextro Leevo
Concentra- | Line |Cale. [a] ﬁ Concentra-
tion Obs(; [t ., e o'—c Obs. [a] tion
«./100 c.c. ° g./100 c.c.
0-4008 |-+476-6° —0-3°| Cd;eg |=476-9° +1.8°|—478.7° 0-4000
v 432-1 | +0-2 | Agsgse 431.-9 | —0.-4 431 -5 vy
. 359-4 —0-3 Hg 5161 359-7 +1‘6 361-3 )
. 294-4 | +0-4 | Hgpe | 2940 | —1-5 | 292.5 .
13 275-7T 1 +0-3 | Nagg, 2795-4 { —0-4 275-0 ’y
Y 245'8 = 0 Li5104 245'8 "“‘0'8 24:5'0 sy
2 208-4 | —0-2 | Cdgu, 208-6 | —1-1 207-5 ’
o 184-T —0-3 | Ligzee | 185-0 | 0 185-0 b

The solution exhibited slight mutarotation :
{al Hg, = 294-4° changing to 349-4° and 284-4°

; the initial value [aJHggr = 359-4° and
respectively in course of 24 hours.

_———-
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TaBrLe XV.

p-Chlorawnilinomethylenecamphor in acetone.
70-58

la] = = 57— 5557 do = 0-3504.
Deuxtro Lrevo
Congizlgzra- Ob s(; @) Line Caulc;3 [a] e Obsv., o] | Cor;;:ggtra-
2./100 c.c. ¢ 2./100 e.c.
0-4020 [+518-7°| —0-7°| Cdgpge | £519-4° -10-6°|—520-0° 0-4000

., 476-4 | +1-2 | Agsge | 475-2 | +1.1 | 476.3 "

N 401-8 | —0-6 | Hgye | 402-4 | —1.1 | 4013 N

N 334.7 | 0.7 | Hyge | 3340 | -+1-0 | 335.0 "

. 313-4 | —1.0 | Nagg | 314.4 | —0.6 | 313.8 N

’s 282-3 | —0.3 | Ligoa 282-6 | —0.1 282.5 '

., 242.5 | +0-5 | Odgss | 242:0 | 4+0.5 | 242.5 .

N 216-4 | 4+0.7 | Ligpes | 215-7| —0.7 | 215.0 .

TAaBLE XVI.

The solution did not exhibit mutarotation.

p-Chloranilinomethylenccamphor in ethyl alcohol.

73-20 ) . s
fa] = =+ OIS0 Ay = 0-3435.
Dextro Leewvo
Concentra- Line [Cale. [a] Concentra-
tion Obs. [a] 0—C ¢ o'—¢ 1 0Obs. [a] tion
2./100 c.c. 0 o’ 2./100 e.c.
0-4000 |-+650-0° —-1-2°| Cdygge |x£651-2° —0-7°|—650-5° 0-4028
LX) 518'8 "‘“:1,'4 O(]SOSG 520 2 "_'0’1 520'1 39
29 478'8 +1 ' 3 Lxg5)()q 477 ‘5 —!“1'0 4:78‘5 N
’ 406-3 +0-1 Hggse: 406.2 | —0-2 406-0 ’
’ 338-8 +0-1 | Heggsqgo 338-7 ~+-0-.2 338-7 sy
" 318-8 | —0-4 | Nagge, 319.-2 { —0-4 318-8 '
’ 287.5 40 Ligyoe 287.5 --0-5 288.0 '
29 24‘6'3 """0'6 C‘dﬁ&ss 24:6'9 "“1'1 2‘:1:5‘8 7y
’ 221-3 +0-8 | Ligqes 220-5 +0-5 221-0 .

The solution did not exhibit mutarotation,
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TapLE XVII. p-Chloranilinomethylenecamphor in pyridine.
68-19 _
B G Ry ey v R
Dextro Lo
‘Concentra- Line |[Calc. [a] Concentra-
tion Obs. [a]| o-¢ ¢ o'~¢ | Obs. [o] tion
g./100 c.c. 0 0 £./100 e.c.
0.4028 |--645-8° —1-8°| Cdygy |+647-6 0 - 4004
v 510-5 | +0-1 | Cd;gge 510-4 | —0-8°|—509-.6° ’
1> 465'7 '—'0'7 .’.’ngzog 466'4 '_‘0'6 465‘8 38
.y 304.4 | +0-5 | gy, | 393-¢| +0-8 | 394.7 "
. 326.7 | 4+0-5 | Hggpeo | 326-2 | —0-2 | 326-0 '
. 306-6 | —0-3 | Na,, | 306:-9| +0.3 | 307.2 .
975-8 | +0-3 | Lige, 275-5 | —0-8 | 274.7 ”
. 934.7 | —0-9 | Cdge | 235-6 | 4+0.4 | 236-0 .
. 209-8 | =0 Tigres | 209-8 | +0 2098 g
The solution did not exhibit mutarotation.
TaBLE XVIII. p-Chloranilinomethylenecamphor in methyl alcohol.
. T334
(G.] = o= m, AO = 0-3432.
Dextro Leevo
Concentra- | Line |Cale. [a] Concentra-
tion Obs. [a] o—c¢ ¢ o'—¢ | Obs. [a] tion
g./100 c.e. 0 0’ g./100 c.c.
0-4012 |[+668-0°] —1-1°{ Cd g, |+669-1° 0- 4040
” 534-6 | —0-1 | Cdgee | 534.7 | +1-2°|—535-9° ”
» 492-3 | +1.85 | Agsoe 490.8 | —0-7 490-1 ’
”» 417-7 ) =0 Hgse | 417-7 | +0.3 | 418-0 »
12 34'7 7 _‘0'5 Hg5780 348'2 —“0'1 348‘1 Y]
" 327-9| —0:4 | Naye | 328.3| 40.9 | 329.2 s
. 296-6 | +1-0 | Lig,, 295.6 |- 4-1-4 | 297.0 5
v 254-2 | 40-2 | Cdgws | 254-0| 1.0 | 255-0 .,
" 226-8 | 20 Lig;es | 226-8 | —0-3 | 2265 .

The solution did not exhibit mutarotation.

———
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TamLe XIX.  2:4-Dichloranilincmethylenecamphor in acetone.
HQ-84
o e A =2 ()
[a] = * ~7—G3385 7 Ao = 0-8678,
Dexiro Leevo
Concentra- Line |Calec. [a] Concentra-
tion Obs. [a]] o-c e o'-¢ | Obs. [a] tion
g./100 cc. v 0o’ g./100 c.c.
0-4016 |-+617-4° —1-3°| Cdyqe, |+618-7° 0- 4040

, 4769 | 20 | Cdgeqy | 476-9 | -10.9°|—477.8°

y 432.0 | —0-7 | Agsge | 432-7 | —2.0 | 430.7 .

T 362'3 —I—l‘l HgS‘lGl 361‘2 "}“O‘?l 3614 I

y 296.4 | 40-3 | Hgoeo | 2961 | <L0-9 | 297.0 »

N 277-7 | +0 Nogge | 277-7 | —0-2 | 277.5 N

s 248.9 | +0-9 | Lig 248-0 | 40-8 | 248.8 b

" 2105 | —0-2 | Cdggge | 210-7 | —1-5 | 209.2 b,

; 188-0 | +0-9 | Ligoe | 187-1 | —0.9 1869 N

TarLr XX,

The solution did not exhibit mutarotation.
2 4-Duchloranilinomethylenecamphor in chloroform.

58 -84 )
[a] = & ¥ —0.1380° /\0 = 0.3715.
Dextro Levo
Concentra- Line Cale. {a] Concentra-
tion Obs. [a]] o-¢ ¢ o'~¢ | Obs. [a] tion
2./100 ¢.c. 0 o' 2./100 c.c.
0-4024 |4-489-6° +2.1°| Cdypg |= 487-5° +1-3°|—488.8°| 0-4000
1 44’1 ‘2 “—0'3 Agﬁgos “1“11'5 “}“‘1‘0 4‘1‘2‘ 7]
, 3666 | —0-8 | Hgy,, | 367-4| —1.1 | 366- N
1 300'8 +O‘7 Hg5780 300'1 ’—0'1 300'0 193
y 282-1 | 40-9 | Nages | 281-2 | —0-2 | 280.0 "
. 249-8 | —1.0 | Lig, | 250-8 | 0.5 | 251-3 N
; 2125 | —0-3 | Odgys | 212:8 | —0.3 | 212.5 .y
y 188-¢ | 4+0-3 | Ligyos | 188-6 | 4-0-2 | 188.8 "

The solution did not exhibit mutarotation,
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Tapre XXI. 2: 4 Dichlovanilinomethylenecamphor in pyridine.

b8 .84
= + ——————— = 0.3715.
la] = & 5. 1380 "0
Dextro Levo
Concentra- Line |Cale. [a] Concentra-
tion Obs. [a] 0—C ¢ o'—¢ Obs., [a] tion
g./100 ce. | 0 0 g./100 c.c.
|
0.-4024 |+635-1° —1.7°| Cdygq, |+636-8° +0.7°|—637-5° 0-4000
TS 488‘4: +0‘9 Cdsogs 487'5 :I 487'5 19
gs ‘14:1'2 '—0'3 Ag5209 ‘1‘11'5 —1 5 440'0 X)
3y 367'9 +0’5 Hg5461 367‘4: _‘1'1 366‘3 3]
” 300-7 | +0-6 | Hgsrg0 300-1 ] -+1-1 301-2 ’
" 280-9 | —0-3 | Najgy 281-2 | =+ 281-2 ’s
. 251-1 | 40-3 | Tige 250-8 | -+-0-4 251-2 '
1 212'5 ""0'3 Cdms 212‘8 —1'5 211'3 93
. 188-9 1 40-3 | Lig,os 1886 | —+0-2 188-8 ’

The dispersion formula is the same as that of the chloroform solution. The solution
did not exhibit mutarotation,
TasLe XXII. 2. 4-Dichloranilinomethylenecamphor in benzene.

53-14
fa] = £ ¥ 0.1407 Ay = 0-3751.

Dextro ‘ Levo
Concentra- + Line |Cale. [a] Concentra-
tion Obs. [a]] o-¢ e o'=¢ | Obs. [a] tion
g./100 c.c. 0 o’ g./100 c.c.
0-4040 |4+449-5° —0-8°| Cdyoee |+£450-3° +0-4°|—450.7° 04016 B
. 408-4 | +1-3 | Agyg | 407-1| +0.1 | 407.2 .
N 337-9 | +0-5 | Hegy, | 337-4] =0 337.4 .
y 273-6 | —1-1 | Hgpeo | 274-7| —2.0 | 272.7 .
. 257-4 | +0-1 | Nagg | 257-3| —0-8 | 256.5 ”
. 228-9 | —0-2 | Lig, | 229-1| 0 229.1 .
. 194-3 | 40-2 | Cdggs | 194-1] 40-1 | 194.2 ,,
" 172-0 | 40-2 | Lig,ee | 171-8| 40 171-8 |, .

The solution did not exhibit mutarotation, T
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Faprayl XNIIIL 2 A-Dichloranilinomethylenecamphor in ethyl alchol.,

la]

Dertro

Concentra- |

o060 e,

(

tion

OIS

A

L1

Obs. Ja)

‘ t)

1915
145
360
302-6

2811

2h3-

213

1895

IS YRR

(hemg?

[0.0
SH

C 0.

-1

1.0

H9 -85
A 018787

Line

Cdgngo
Cid5g4
VLN
Hegia
Hergqs0
Nigyg
L iu 104

Celgygn

Ligq04

Xo = 0-3705.

Cale. |a]
(l

L639-6°

190+ 6

-5

190-5

Leevo
Joncentra-

0'=¢ | Obs. [a] tion

o' 2./100 c.c.
+-0-5° |- 610-1°  0.4024
—0.9 489.7 5
417 4462 2
~1.0 369-2 ”
(). 6 302.0 ”
0.8 2845 ”
04 25635 ”»
1.0 213-8 ”
) id 190-1 3]

The solution did not exhibit mutarotationn.

Tapne XXTV.

Coneentra-

2100 e,

(-

fion

1000

LX)

LY

“h
"

‘Y

2 A-Dichloranilinomethylenecamphor in methyl alehol.

[a] -
1)(':1:})'({ -
Obs. fa] O~
FAsh. 0" 0.5"
(387 [ 0.8
362.5 | -.0-0
2025 1.5
2738 1.1
015.0 | 105
207-5 | -1 0.7
182.5 1 ~0.3

Line

Cilgong
AlZga9
Hegn
Hes 7w
Nt 49y
[Jiux(m

il gqas

Ligqgy

5600
AR - 014827

Ao it ()'378"1.

Luewo
Cale. fa] | Concentra-
« o'—=¢ | Obs. |a] tion
o’ 2./100 c.c.
1A 00 0.3 1 480-2° 0-4040
A37-9 | 0.2 | 4381 .,
3619 | 0.8 | 3627 "
903.8 | 0.4 | 203-4 N
9749 | 0.1 | 274-8 "
2Ad.5 | 4-0-6 | 245-1 .
206-8 | --0-2 | 206-6 N
182.-8 | -+0-4 183-2 ”

The solution did not exhibit mutarotation.
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Tasre XXV.

2 : 4 : 6-Trichloranilinomethylenecamphor 1n acetone.

(] = & 5\‘2”‘5‘3”6%'9@'7‘9 X, = 0-3601.
Dextro Levo
Concentra- Line |Cale. [a] Concentra-
tion Obs. [a]] o-c ¢ o'-¢c | Obs. [a]| tion
g-/100 c.c. 0 o' |g./100 c.c,
0-4020 |+430-3° —0-6°| Cdygep |£430-9°9 —0-9°1—430-0° 0-4000
y 337-9 | 20.8 | Cdypes | 336-4| —0-1 | 336-3 .
s 306-0 | —0-4 | Agsge | 306-4 | 1.1 | 307-5 '
y 2587 | +1-2 | Hggen | 2575 | =0 257-5 "
N 2115 | —0-8 | Hg,rg0 | 212:3 | —1-0 | 211-3 ”
N 200-3 | 40-9 | Nagg | 1994 | +1.8 | 201.2 .
y 179-1 | 4+0-4 | Ligq | 1787 | +0-1 | 178-8 .
y 151-8 | —0.5 | Cdgqs | 152-3 | —1-0 | 151.3 .
y 135-6 | 0.1 | Lizpes | 135-3 | +0-8 | 136-3 o

Table XXVT.

The solution did not exhibit mutarotation.
2 : 4 : 6-Trichloranilinomethylenecamphor tn chlorofrom.

42-66
[a] = & X - 0.1304° Ay = 0-3611.
Dextro Leevo
Concentra- Line |Calc. [a] Concentra-
tion Obs. [a]| o-c ¢ o'—-¢ | Obs. [a] tion
2./100 c.c. 0 o g./100 c.c.
0-4000 |4+425-0° —1-6°| Odygoo |£426-6°] —2.1°]|—425-4° 0-4032

9 332'5 i“_O Cdsogs 332'5 +1'1 333‘6 12

I3 302'5 “_0'2 Ag5209 302'7 _1‘2 301'5 12}

12 255‘0 +0‘8 Hg5461 251"2 +1‘3 255'5 13

" 208-8 | —0-6 | Hgypqeo | 209-4 | +0-3 | 209.7 ,

[} 197'5 +0'8 Ea5893 196‘7 +0‘6 197'3 b3

1 176'3 "‘}”0‘2 L15104 176'1 +'1’2 177'3 [3]

12} 150'0 "‘0'1 Cdms 150‘1 _0‘1 150'0 3

" 132-8 | —0.7 | Li,.,, | 133-5| —0-8 | 132.7 ”

The solution did not exhibit mutarotation.
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V

TaprLy XXVII

2 : 4 6-Trichloranilinometlylenecamphor in benzene.

32-72 _
[a] = + w5773 ho =0-3851.
Dextro Leevo
i o B el e P
g./100 c.ec. 0 o' g./100 c.c.
04012 |4295-4°) —1-0°) Odjegs | £296-4° —1-8°|—294.6° 0.4040

’s 265-5 1 —0-5 | ACs09 266.-0 | +0.2 266-2 ’

’ 219-1 | +0-8 | Hgse 218.3 | +0.7 219.0 .

’ 175-8 | —0-3 | Hgg.qo | 176-1 | —0-3 175-8 "

’ 164-5 | +0-1 | Naggo, 164-4 | +1-3 165-7 ”

. 145-8 | —0-1 | Tigey 1459 | +0.2 | 146-1 .

. 1234 | 405 | Cdggy | 12291 —0-3 | 122:6|

o 108-5 | 40 Lig.es | 1085 | +0-3 | 108-8 .

Tasreg XXVIII.

The solution did not exhibit mutarotation.

2 : 4 6-Trichloranilinomethylenecamphor in pyridine.

41-70
= e ——— =l . 2
[a] + = 0.1313 Ao = 0-3626.
Dextro Leervo
Concentra- Obs. (] Line (Calec. [a] Concentra-
tion ‘(; : o0—C ¢ o'-c 1 0Dbs. [a] tion
./100 c.c. o" | g./100 c.c.
0-4008 |+326-8° —1-0°| Cdypge 12:327-8% +40.3°|—328-1° 0-4024
’ 299-4 1 416 | Agsye 208.2 | —0-4 297.8 '
. 250-8 | +0-T | Hegy 250-1{ +0-9 251-0 ’
s 205-6 { —0-1 | Hegsago 205-7T 1 —0-6 205-1 .
., 192-2 | —1-0 | Nage | 193-2| +0-6 | 193.8 .\
|
.y 173-4 | 405 | Liyg 172.9{ —0-1 172.8 "
. 1471 —0-2 | Cdgmg | 147-3| —0.6 | 146-7 .
. 131.0 | =£0 Lig-gs | 131:0| —0-5 t 130-5 .,

Adg

The solution did not exhihit mutarotation.
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9+ 4« 6-Trichloranilinomethylenecamphor in ethyl alcohol.

41-46 -
[a]: im; )\0 :03(71.
Deztro Levo
Concentra- | oy Line (Cale. [a] ' Concentra-
tion s foll oy ¢ o'—-¢c | Obs. [a] tion
g./100 c.c. 0 o’ 2./100 c.c.
0-4016 |4351-9° —1.0°| Cdypes |2355-9°| —2-1°(—353-8° 0-4000
9 321'2 +1'1 Ag5209 320'1 "l"’l'g 321'3 %9
. 265.2 | —0-6 | Hege | 265-8 | —0-8 | 265-0 N
3} 201'8 —0'3 N345393 202'1 —’“0'8 201'3 19
0 179’3 _0‘6 LiGlO-l 179‘9 _]'1 178'8 99
T 153'0 +0'7 Cd6438 152‘3 —‘!"0'2 152 5 99
’s 134-5 | —0-2 | Ligr0g 134-7 | 4+0-3 135-0 v
|
The solution did not exhibit mutarotation.
TABLE XXX. 2:4:6-Trichloranilinomethylenecamphor wn methyl alcohol.
41.76 o
[a] = + ¥ - 0.1379° A, = 0-3704.
Dextro l Levo
Concentra- | Line {Calec. [a] ] (‘oncentra-
“tion Obso‘ [l e | ¢ 0'~¢ Ob’:)‘, [l tion
2./100 c.c. ] ; 2./100 c.c.
| |
0-4004 [+343-5° —0.2°| Cdyeg |=343.7° 12-4°|—346-1° 0-4032
’ 312-2 , L0 Afonge | 312.2 | 4+0-3 | 312.5 '
s 259-8 +0-1 | Heggy, 259-4 | —0-3 | 259.1 '
” 212.3 1 40-2 | Hgprgp | 212:1 ] —0-1 | 212.0 s
”" 197-4 | —1.5 | Nagu, 198-9 | +0-7 199-6 "
’ 1786 | +1-2 | Lig g, 1774 0 177-4 '
ET) 149‘9 _“‘0'9 Cd&;as 150‘8 ““‘0'7 150’1 )
.9 133'6 +0'1 Li6708 133'5 ’}"0'4 133’9 99

The solution did not exhihit mutarotation.

1924-37 Printed at The Bangalore Press. Bangalore City. bv G. Srinivasa Rao, Superintendent,

and Published by The Indian Academy of Sciences, Bangalore

-



