RESEARCHES ON ORGANIC CHEMISTRY IN INDIA (1896-1923).
By P. C. MirtER, Ph.D., Palit Professor of Chemistry, Calcutta University.
(Read at Symposium, September 26-27, 1938.)

Researches on organic chemistry began in India as an offshoot of researches
in inorganic chemistry when in 1896 Sir P. C. Ray, who is rightly regarded as
the pioneer of chemical research in this country, investigated the action of mer-
curous nitrite on alkyl halides .

There is a gap of ten years between this paper and the next published in
1906, in which Ray and Neogy studied the interaction of alkyl sulphates with
the nitrites of the alkali metals 2.

The first chemist to investigate natural products in India was E. G. Hill
of Allahabad who with A. P. Sircar published a paper on the colouring matter
of Nyctanthes arbortristis 3.

Ray and his pupils continued their work on the border-line of inorganic
and organic chemistry and in 1910 communicated a paper on the double
nitrites of mercury and the bases of the tetra-alkyl-ammonium series 4 and this
was followed by numerous similar papers during the succeeding years.

The credit of initiating researches on dyestuffs belongs to E. R. Watson
of Daceca College. Watson and Dutt 5 studied the relation between chemical
constitution and fastness to light and other agencies of polyhydroxybenzo-
phenones and xanthones, some of which were newly synthesised in this con-
nection. This was followed in 1912 by a similar investigation on some hydroxy-
ketonic dyes ©.

In the same year (1912) Simonsen who had joined the Presidency College,
Madras, published, jointly with Cain, a paper on Santalin 7 and in the following
year papers on synthesis of unsymmetrical derivatives of desoxybenzoin 8
and derivatives of o-xylene ¢ were published by the same author. »

The year 1913 was a busy year for Dacca and it saw the publication of
papers by Ghosh and Watson on hydroxyquinolphthalein anhydride and
hydroxyquinol benzein 10, by Sengupta and Watson on some derivatives of
2:3:4:2 tetraoxybenzophenone 11, by Sen and Watson on dyes derived from
quercetin 12 and by Sircar and Watson on azo-dyes derived from 2-hydroxy-
3-naphthoic acid 13. Watson alone published a paper on 6’-amino quercetin 14
and another on the relation between chemical constitution and the depth of
colour of dyes 15. '

. The laboratory methods of organic chemistry received the attention of
Indian chemists and R. 1. Datta and his co-workers published a large number
of papers on halogenation 18,
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The Great War brought in a period of comparative inactivity but in 1915
Medhi and Watson published a paper on the effect of additional auxochrome
on the colour of dyes 7.

Simonsen continued his work on syntheses with the aid of monochloro-
methyl ether, Part IIT of which was published in 1915 18, while with Mudlagiri
Naik he published a paper on the condensation of ethyl cyano-acetate and acetyl
acetone 12, and another on nitration of 3-acetyl-amino-2-methoxy-toluene 20,

From the Bangalore laboratories which Sudborough had joined in the
meantime, he published a paper on additive compounds with trinitrobenzene 2!
in 1916 and a second paper on the same subject jointly with Cadre 22.

In Dacca, Watson and his school continued their researches on dyes.
Dhar, a pupil of Watson, published some researches on xanthone colouring
matters 23 and Sircar published a paper on the relation between chemical
constitution and colour of azo-dyes2¢. P. C. Ghosh investigated the action
of acetaldehyde-ammonia on quinones with a view to prepare organic com-
pounds with two quinonoid arrangements in the molecule 25, while Ghosh and
Watson also studied the action of additional auxochromes on the colour of
triphenylmethane and azo-dyes 28,

" From Bangalore, Sudborough and Lakhumalani published a paper on the
displacement of sulphonic acid groups in amino-sulphonic acids by halogen
atoms 27,

From the laboratories of the University College of Science, Calcutta,
Mitter and Sen contributed a paper on some derivatives of hydrazo- and azo-
phthalide 28,

The year 1917 also saw the beginning of the fruitful partnership between
Simonsen and Madyar Gopal Rau whose first paper (jointly with Gibson)
on the nitration of 2-acetylamino-3: 4 dimethoxy benzoic acid was published
in this year29. This was followed by a paper on the nitration of isomeric
acetyl-amino-methoxy benzoic acids 30, In the following year two other papers
on the nitration of 5- and 6-acetylamino-3: 4 dimethoxy benzoic acids and
4-acetylamino veratrole 3! and the bromination of some derivatives of veratrole
appeared. Simonsen alone contributed a paper on Morindone 3% and another
on the nitration of 2-6-dimethoxy-m-tolualdehyde and m-toluic acids 3¢,

In the same year, 1918, B. N. Ghosh, who had in the meantime joined the
Gauhati College in Assam, published a paper on the synthesis of pyranol deri-
vatives jointly with Chatterji 35. From Bangalore, Sudborough, Bhagwat
and Bhagwat published a paper on alcoholysis 36.

From the Dacca laboratories, Ghosh published a paper on Curcumin 37
in 1919 and also another on dyes derived from quinolinic acid 38,

A second paper on some derivatives of hydrazo- and azo-phthalide 3% was
published from the University College of Science, Calcutta, while from the
laboratories of the Presidency College which B. B. Dey had joined appeared
a paper on y-1: 8 isonaphthoxazone 40,
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The Gauhati College laboratories were responsible for papers on diketo-
hydrindene 111 41, condensation of desoxybenzoin with aromatic aldehydes 42,
condensation of 1-phenyl 3-methyl 5-pyrazolone with aldehydes and ketones 43
and on condensation of benzoin with diamines 44,

Sudborough and Bhagwat published a paper on the enolisation of car-
bonyl eompounds under the action of the Grignard reagents 45 while Sud-
borough and Karvé contributed a further paper on alcoholysis 46,

From the College of Science, Caloutta, J. N. Ray published a paper in
1920 on modification and extension of Friedel-Crafts’ reaction 47 and another
on thianthren in the following year 48.

A new centre of research was started at Ahmedabad from where Meldrum
and Alimchandani communicated a paper on the derivatives of gallic acid in
1920 49 while a second paper appeared in the following year 59,

Simonsen, who had in the meantime joined the Forest Research Institute
at Dehra Dun, published a note on the constituents of Morinda citrifolia 51 as
well as a paper on syntheses with the aid of monochloro-methyl ether, Part
1V 52, These were followed by a paper on the constituents of Indian turpen-
tine from Pinus longifolia Roxb., Part 153 which led to isolation of A3 carene.
The following year (1921), Simonsen published a paper on the essential oil from
Andropogon Jwarangusa Jones and constitution of piperitone 54 and another on
the essential oil from the leaves of Skimmia laureoly 55, besides a paper (with
M. G. 8. Rau) on the synthesis of 1: 6 dihydroxy 2-methyl anthraquinone 56,

From Dacca, Watson and Dutt communicated a paper on dyes derived
from phenanthrenequinone 57 while from Gauhati, Das and Ghosh published a
paper on azo-compounds of diketohydrindene 58,

From Bangalore, Sudborough, Picton and Karvé contributed a paper on
additive compounds of arylamines with nitro-derivatives of naphthalenes 39
and Sudborough and Karvé on the action of methyl and ethyl alcohols on esters
of 2:6 dinitro- and 2:4:6 trinitrobenzoic acids 60 while Sudborough and
Dasannacharya communicated a paper on alcoholysis IV 61,

Guha published two papers in 1922, from the College of Science, Calcutta,
on the constitution of the so-called dithiourazol of Martin Freund 62 63, while
from the Dacca laboratories, Mukherji published a paper on the colouring
matter from 1:2: 4: 5 tetra-oxy-benzene and related substances %4, Sircar and
Dutt on dyes derived from camphoric anhydride 5 and Dutt on dyes derived
from phenanthrenequinone 6, Further, Watson and Dutt contributed two
papers on attempts to prepare red sulphide dyes 67, 68,

Indian natural products began to receive the increasing attention of
chemists. Simonsen published a paper on the constitution of the terpenes
present in the'essential oil from Andropogon Jwaranguse Jones 69 in which A+
carene was found to be present, another on the essential oil from the leaves
of Abies Pindrow Spach 70 and a third (with M. G. 8. Rau) on the essential
oil from Blumes Malcolmi 7, while with Rau he published a paper on the
constitution of & number of Indian essential oils 72.
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The following year (1923), Simonsen published a paper on the essential
oil from the gum-oleoresin of Boswellia serrats Roxb.73, on the leaf oil from
Pinus excelsa and the essential oil from the oleoresin of Pinus Gerardiana
Wall 74, on the essential oil from the leaves of Cupressus torulosa Don 7 and
on the constituents of Indian Turpentine from Pénus longifolia, Part II 76 and
Part II1 77,

Watson, Chatterji and Mukherji worked on the odorous and bitter consti-
tuents of Neem oil 78,

Rao and Sudborough worked on West Australian sandalwood oil 79 while
Desai, Sudborough and Watson investigated Hongay oil from the seeds of
Pongamia Glabra Vent 80, Patel, Sudborough and Watson published a paper
on cashew kernel oil from the seeds of Anacardium occidentale Linn 81,

Further, Advani and Sudborough communicated a paper on the esteri-
fication of the cycloparaffin monocarboxylic acids 82, Ayyar and Sudborough
worked on the action of bases on aaf- and ofB-tribromo-g-phenyl propionic
acids and their esters 83 while Sudborough and Williams investigated the addi-

" tion of bromine to a- and S-chloro and bromo-cinnamic acids and their esters 84.

Rao and Tyengar detected the presence of 2-hydroxy-4-methoxy ben-
zaldehyde in the roots of Decalepsis Hamiltondi 85,

From Madras, Dey and Row communicated a paper on bromo-nitro-
coumarines and their reaction with alkalis 8¢ and Dey and Dalal on diazo-
transformations of amino-coumarines and amino-naphthapyrones 87,

From the College of Science, Calcutta, Sir P. C. Ray, Chakravarti and Bose
contributed a paper on the mercaptans of the purine group, Part I 88, Chakra-
varti on the action of sulphur monochloride on mercaptans 89, Mitter and
Bardhan on condensation of amidines with ethoxymethylene derivatives of
B-ketonic esters 9 and Guha on ring closures of hydrazine mono-thio- and
di-thio-carbamides with acetic anhydride 9.

¥rom the Presidency College, Calcutta, Sircar and Sircar published a paper
on phenanthriminazole %2 while Datta published (with Chatterji) his twenty-
second paper on halogenation 93,

From the Ahmedabad laboratories, Meldrum and Shah contributed a
paper on the action of bromine on p-hydroxy and p-methoxy-sulphonic
acids 9¢ and another on the constitution of sulphosalicylic acids and related
substances 95,

Further contributions from the Dacca laboratories during the year 1923
consisted in a paper by Dutt on dyes derived from Diphenic anhydride 96, a
paper on peri-naphthindigotin 97 and a third, jointly with Sen, on the action
of hydrazine hydrate on phenanthrenequinone 98,

This brings us to the close of the year 1923. The establishment of the
Indian Chemical Society with its own organ of publication in the following year,
1924, gave a remarkable fillip to chemical activity in India, so that the Journal
of the Indian Chemical Society, which began as a Quarterly Journal, was
converted to a monthly publication in 1930. '
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The first period in the growth of researches in organic chemistry in India
which I have attempted to trace in this paper is an admirable record of the
progress of a science as the result of whole-hearted co-operation between
English and Indian scholars.
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