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"A bright light has been switched offfrom your life for ever" 
- Professor G Melzta 

D ARSHAN RANGANATHAN was born on June 4,1941 and passed away from 
metastasis of cancer on June 4,2001, exactly at the age of sixty. 

Darshan! I Often said, "You are a star"! 

She was more than a star. She was a comet in the chemical horizon, shedding 
brilliance at prodigious costs of energy and vanishing at the apex of her career! 

Darshan was born as the third child of Vidyavati and Shantiswarup Markan of 
Karol Bagh New Delhi. After completing her early education, in Aryasamaj Girl's 
Primary School, Delhi (1946-51) and Indraprastha Higher Secondary School (1951- 
1958), Delhi, where Miss. SVL Ratan greatly influenced her to pursue chemistry, 
which, fortunately she did in Delhi University. Even at a young age she was full of 
life, and was fond of music, dancing and drawing, excesses of which many times, 
won her rebukes from teachers! She was a brilliant scholar, always standing first and 
completed her Ph.D. under the guidance of the legendary, Professor TR Seshadri, 
even while teaching Chemistry at Miranda College. As a coveted awardee of The 
Senior Research Scholarship of the Royal Commission for the Exhibition of 1851, she 
carried out outstanding postdoctoral work in the group of Professor DHR Barton. 
She returned to India in 1969. 

Everything about Darshan is memorable. Soon after her return from UK in 1969, 
we met, for the very first time, at a symposium for a few seconds. Months later, I 
proposed to her and to my good fortune she accepted. We were married on June 4, 
1970. In 1972, we were blessed by Anand, who happily has evolved as an excellent 
scientist. 

On June 16,1970 Darshan joined our laboratory at IITK, with no scholarship at 
that time, but was perfectly happy to have a laboratory. She loved to work with her 
own hands and worked for long hours cheerfully with unparalleled skills. It seems 
that I had read Darshan's profile correctly. I told her that from the very first day, we 
would share my resources as an Assistant Professor of the Department, by 
students, equipments, chemicals, project funds and that we will work in diffe 
domains of research. With all the trials, tribulations and various types of preju 
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she did exceedingly well on her own, published independently and was already a 
Member of the Indian Academy of Sciences by the time she got her first real job at 
Regional Research Laboratory, Trivandrum in 1992. There she set up a laboratory for 
Bioorganic Research. Her rise there had been truly meteoric. As Professor Surolia 
stated Darshan had more publications in the Journal of the American Chemical Society 
in her last years than I ever had in this journal in my whole career! The peer system 
in India is really good; thus who earlier looked at Darshan with doubt, now became 
her ardent well wishers and promoters, a phase in her life she enjoyed, though late. 
In 1998 at the invitation of Dr. Raghavan, Director, Indian Institute of Chemical 
Technology, we moved to Hyderabad, a wonderful city, with wonderful people and 
incredible facilities. Darshan flourished under such most benign environment, 
received many awards including Fellowship of the Indian Academy of Sciences 
(1991), The Indian National Science Academy (1996), AV Rama Rao Foundation 
Award (JNCASR), Jawaharlal Nehru Birth Centenary Visiting Fellowship (INSA, 
2000), Third world Academy of Sciences award (TWAS) in Chemistry (1999) and 
Sukh Dev Endowment Lecture (NCL). 

A German Scientist at a Symposium succinctly stated what made Darshan 
unique: "Madam, you look like an Indian Goddess!" With her captivating smile, 
impeccable globular bindi and gorgeous Kancheepuram sarees, her gentleness, 
dignity, her overcoming cheerfully the frosted glass ceiling which the establishment 
offered throughout her stay at IITK, with malice to none, courtesy to all, ready to 
share with me what little I had by way of chemicals, equipments and grants to 
pursue her own research, with or without scholarship and cheerfully, riding on the 
back of my bicycle for twenty years, surely she had been qualified her for that 
remark! 

Her contribution to chemical education was monumental. She co-authored 
several books and a generation of young organic chemists grew up with a monthly 
analysis of current literature, "Current Organic chemistry highlights", edited by 
Darshan and myself (those days, I typed on a stencil and she drew the structures 
beautifully), made available at negligible cost! 

Darshan's genius gave me immense joy. At the time of her passing away, she 
was the most prolific organic chemist in India, having, in the last five years, a dozen 
publications in The Journal of The American Chemical Society, six in the Journal of 
Organic Chemistry and dozens in others. Her monumental contributions to the 
Accounts of Chemical Research was published, as well as many other papers, 
posthumously. All these achievements assume special significance, particularly for 
young aspiring women scientists in India. When she came to Kanpur, where I was a 
member of the faculty, the rules that exist even today, did not permit her to be 
offered a position. Therefore, throughout her long stay in Kanpur, she had to 
from fellowship to fellowship and for some periods none at all! We counted on 
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mercies and I am truly grateful to IITK and the Chemistry Department for 
permitting her to do research. I knew from the beginning that she was better than me 
and was proud to share my funds and students with her so that she could work on 
her own problems and published on her own. That is all she wanted, brushing away 
all other irritants and she gradually blossomed into an organic chemist who won 
international peer recognition, even before she accepted an independent position at 
RRL, Trivandrum in 1992 and subsequently moved to IICT, Hyderabad in 1998. I 
dwelt on this theme for long because what Darshan faced at Kanpur to pursue her 
research would continue for a long time and it can be won only with strong 
determination. As a small tribute to Darshan's fierce profile, The Indian National 
Science Academy kindly agreed to institute a biennial lecture in her memory to an 
outstanding woman scientist regardless of the domain of research. This is a first for 
the Academy to offer encouragement to women scientists, which is long overdue. A 
very useful strategy for aspiring women scientists in India, is to adopt the path taken 
by Darshan, who had realized that women scientists would face additional 
impediments and had planned her career taking note of that rather than worrying 
about it. She set an example to be emulated. Till the very end of her life she worked 
very hard. Her courage and will to fight with no acrimony and with a smile and 
verve made all those who came into contact to literally love her. 

I dwelt on her personality at first, rather than her science since hers is an ideal 
profile to emulate. 

Summarizing Darshan's genius is even more difficult. At the time of her passing 
away, she was the most prolific organic chemist in India. 

Her perceptions of problems were truly uncanny. They were brilliant in 
perception, exquisite in design and perfect in execution. She brought in a fresh wave 
to organic chemistry, with most problems having their roots in the manifestations of 
Nature. She ventured into domains that others feared to tread and succeeded 
brilliantly. She simulated in the laboratory the ATP-imidazole cycle, where Nature 
creates a daughter imidazole from a parent imidazole in a cyclic operation and she 
put this concept to practice by creating an imidazole-producing machine! Hans 
Krebs was awarded the Nobel Prize in medicine for unraveling the process of 
excretion of urea, an operation critical to sustenance of life. The operation called 
"Krebs's cycle", where ornithine, as a carrier molecule, in a cyclic operation results in 
ejection of urea! Darshan demonstrated in the laboratory the salient features of his 
process, a magnificent achievement. Most of the hormones that regulate your life are 
small proteins arising from specific fragmentation of larger, genetically coded 
proteins. The genesis of pituitary hormones makes fascinating chemistry, and 
Darshan simulated this process in the laboratory. She discovered several specific 
DNA cleaving agents. Her closer and closer liaison with Nature made her re 
how important biomolecules are simply made by aggrandization of smaller u 
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ushered her to perhaps the most productive phase of her life, supramolecular 
chemistry. Name any example of biomolecular architecture, such as, membranes, ion 
channels, ionophores, nanotubes, cyclic and hybrid peptides, all these she designed, 
assembled in the laboratory, in most cases had their structure established by X-ray 
crystallography and their properties studied and compared with that of natural 
systems. She collaborated extensively and all were happy to be associated with her. 
She became a wizard in conjuring supramolecules that are hairpins, double helices, 
Janus shaped two helix bundles, parallel sheets, figure of eight shapes, channel 
formers, bangle stands and nanotubes. She played on molecules like an 
instrumentalist and created divine melodies with the minimum tones. 

Darshan's memoir would not be complete, without Dr. Isabella Karle, who is 
with the Naval Research Laboratory, Washington. They have never met. All the 
wonderful X-ray figures are a creation of Isabella, crystals in oil, crystals so thin and 
crystals one could hardly see, she solved them all! 

Towards the later stages, Darshan's output was so prodigious that I was not 
able to assess their impact. I believe that there is a latent running thread that serve as 
link in the evolution novel ideas. After Darshan's passing away, I looked for this 
running thread by analysis of her papers and sure enough was able to perceive the 
evolution of her thoughts in the design of macromolecules by self-assembly. I edited 
the quintessence of her work named Patterns for Supramolecular Design, authored by 
Darshan Ranganathan and Isabella Karle, which was published by New Age 
International Publishers, New Delhi in 2002. 

On her passing away in 2001, I carry a heavy burden of guilt! During 1995-1996, 
I had a severe attack of brain TB. Darshan literally saved my life, at her own cost! She 
had detected early a small growth in her right breast, but did not tell any one, for 
fear that it may upset my fragile equilibrium. By the time she eventually told me this 
growth was large! Mastectomy was performed soon, and we will always be indebted 
to CNR, Indu, Balu and Shakti for their concern and help, Unfortunately metastasis 
was detected in mid-2000 and in spite of all that we could do, she passed away 
under the most tragic circumstances, Although I knew that she was suffering 
immensely, she worked hard to the very end, Dr. Raghavan could not believe that 
seeing her ever cheerful demeanor. 

For such a wonderful human being, the end should come so early and so 
painfully is indeed a cruel twist of destiny. She fought her long suffering just as 
bravely. Cancer is a disease of such pervasiveness that it leaves a guilt in those 
responsible for the treatment, because in retrospect, one could count many things I 
ought to have done differently. One is led to wonder if there is something uncanny 
about the date and time of her passing away: the very day she was born sixty years 
ago and to the very day and timed to the minute that she married me thir 
golden years that went by, a dream never to return. 
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It would be a befitting tribute to Dr. Darshan, to pictorially present some of her 
marvelous designs as given below. 

(a) 
Fig. 1: Nano tubes from (CH2)6 (N=C=0)2 and urea! (a) A view 
nano tubes i n  the c rystal. 

(b) 
into the cavity. Ib) The perfect alignment of the 

JACS, 1999,121, 6103 

Fig. 2: A crystalline tetrameric channelfiom Py (Aib)a Fig. 3: Double barreled nano tubes! Cystine capped 
that really works! Strategically placed water molecules penta-erythritols crystallize to form bis nano tubes, 
hold the c ys ta l  together in to one cohesive unit. The the units in full register! 
cavity is quite large and can accommodate guests. JACS, 2001, 123,5619 

J. Peptide Res., 2000, 56, 416 

Fig. 4: It is hard to believe! But crystals of cyclic adipate of Cystine. (a,b) Form vertical stacking by h y  

bonding (c) Assembling side by side in  perfect register (A) The hollow open ended tubes are held together o 

hydrophobic forces. J. Org. Chem., 1999, 6 
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Fig. 5: One of the finest designs of Darshan, the crystals of the simple glutamate g have the exquisite structure 
b stabilized by vertical E X  Stacking, delightfilly augmented by vertical NH.. .O=C hydrogen bonding, with each - 

sub-unit participating in three intermolecular hydrogen bonding, related by three fold rotation symmetry. 
Biopolymers, 2000, 54, 289 
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