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By 1925, Chichibabin had become an elder statesman of or
ganic chemistry—especially synthetic pharmaceutical chem
istry—in Russia. That year, he won the Greater  Butlerov Prize 
of the USSR Academy of Sciences, and in 1926 he  received the 
first Lenin Prize for chemistry. In 1927, he was elected a Cor
responding Member of the USSR Academy of Sciences, and a 
Full Member (Academician) in 1929. In 1927, he and  Vladimir 
Nikolaevich Ipatieff (1867–1952) were among the Russian 
scientists invited to participate in ‘Russian Science Week’ in 
Berlin.

In 1910, at the age of 39 years, Chichibabin became father 
to a daughter, Natal’ya Alekseevna (Natasha, 1910–1929), pic
tured here. He doted on his daughter, who chose to follow her 
father’s footsteps into chemistry. As a student at the Techni
cal Institute, she was required to obtain practical training in 
industry. She was working at the Dorogomilovskii chemical 
plant in Moscow, where naphthalenesulfonic acids for the dye 
industry were produced by the sulfonation of naphthalene 
with oleum at 180 °C. She had been assigned a task for which 
she had not been trained, operating a sulfonating autoclave. 
Thanks to the incompetence of the apparatchik supervising 
her work, there was an explosion that left her severely bur
ned. She spent the next two days in agony before dying of her 

 injuries.12 Chichibabin dedicated the third edition of his Os-
novnye, published in 1931, to his deceased daughter (Figure 2).

Natasha’s death devastated her parents and made it im
possible for them to remain in Moscow, where the accident 
had happened because of the incompetence of her supervisor. 
Her mother, Vera Vladimirovna, drifted into a deep depres
sion. In 1930, Chichibabin was awarded a komandirovka (paid 
study leave) in Paris, where he worked with Tiffeneau. He and 
his wife left Russia for good in 1930.

Chichibabin spent his first two years in Paris in the labor
atory of Marc Tiffeneau at the HôtelDieu. At the same time, 
Vera Vladimirovna underwent psychiatric treatment to help 
her cope with the deep depression caused by her daughter’s 
death. After two years, Chichibabin was placed in charge of 
a special research laboratory in the French pharmaceutical 
and dye company, the Établissements Kuhlmann. At the same 
time, he became a consultant to the German pharmaceutical 
company, Schering AG, and to Roosevelt and Company of New 
York. In 1931, he was offered a small laboratory in the Collège 
de France, and here he spent the remainder of his career.

Chichibabin’s time in Paris was not always happy. He was 
homesick for Russia, but the political situation there made 
him wary of returning, despite the many letters he received 
from highranking Soviet scientists begging him to return 
and assuring him of his welcome. Stalin’s purges of the late 
1930s suggest he was right. Chichibabin never returned to 
Russia, and in 1936 he was stripped of his Soviet citizenship 
and his membership in the USSR Academy of Sciences, with 
six members dissenting. With the outbreak of World War II, 
foreigners were denied permission to work in France, so once 
again Chichibabin fell into straitened circumstances. He died 
in Paris the day the war ended. In 1990, one of the last acts of 
the USSR Academy of Sciences was to reinstate Chichibabin to 
Full Membership.

      
Chichibabin Pyridine Synthesis 
In 1896, Chichibabin began his research into the chemistry of 
pyridine and its derivatives, culminating in seven papers in 
Russian (Zh. Russ. Fiz.-Khim. O-va.)13 and five in German14 by 
1902. In 1902, he submitted his dissertation for the Magistr 
Khimii (Figure 7) on the reactions of pyridine and quinoline 
with alkyl halides and the products of thermolysis of the re
sultant quaternary ammonium ions to give mixtures of α and 
γalkylpyridines and quinolines.15

Although he submitted his M. Khim. dissertation in 
1902, scheduling its defense was problematical in the face 
of  opposition by Zelinskii and his allies. When the  defense 
was finally scheduled (in 1903), Zelinski wrote a negative 
examiner’s report; the comment by Aleksander Pavlovich 

Figure 2  The dedication in the third edition of the Osnovnye. 
It reads „In memory of Natasha Chichibabina, dear daughter, 
best friend and helper, I dedicate the work of my life.“

Chichibabin with his daughter, Natasha
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 Sabaneev (1843–1923), an organic chemist who was Dean 
of the faculty, is also illustrative of the atmosphere: when 
 Chichibabin rose to defend his dissertation, Sabaneev mocked 
him as being a ‘selftaught man’. At the time, not being associ
ated with a recognized school was a reason to demean, rather 
than congratulate the student for completing his work despite 
the absence of a formal research mentor. His relationship with 
his old mentor had become cold, so even Markovnikov did not 
give his approval of the work. Chichibabin revised and resub
mitted the dissertation, and the degree was finally awarded 
in 1904. The atmosphere at Moscow in the aftermath of his 
defense was truly toxic, so six months later he accepted the 
appointment to the University of Warsaw.

In 1905, Chichibabin published his first report of the 
synthesis of pyridines from aldehydes and ammonia;3 that 
same paper carried a footnote16 that some of the experimen
tal  details had been published earlier. It was not until over a 
 decade and a half later before he again entered the field, with 
five  papers in Russian in 1921,17 and six papers in German in 
1924.18 As part of this project, Chichibabin and his students 
developed aluminum oxides and hydroxides as catalysts for 
the reaction.

In the later series of papers, Chichibabin and his students 
were able to expand the scope of the reaction for the prepa
ration of diverse pyridine derivatives (Scheme 3). Thus, using 
single monosubstituted acetaldehyde derivatives 7a–d gave 
the 2(alkylmethyl)3,5dialkylpyridines 8a–d. The use of a 
monosubstituted acrolein derivative (15) led to the produc
tion of 2,5disubstituted and 3,4disubstituted pyridine deriv
atives 16 and 17. Using acetaldehyde with a formaldehyde 
equivalent (e.g., the diethylacetal 18) led to the production of 

pyridines carrying anywhere from zero to four alkyl groups, 
as illustrated in Scheme 3. In this reaction, the major product, 
3,5lutidine (22) was formed from two equivalents of acetal
dehyde and one equivalent of the acetal. The overall yield of 
pyridines in this reaction was 31%. The reaction also produced 
secondary amine byproducts, and these were removed from 
the basic pyridines by treating the hydrochloric acid solution 
of the bases with sodium nitrite, thus converting the secon
dary amine hydrochlorides 24 into nonbasic Nnitrosamines 
25. Chichibabin and Oparina18f separated the mixture of alkyl
ated pyridines by fractional distillation and then fractional 
crystallization of their picrates. 

Chichibabin Amination
The bestknown reaction carrying Chichibabin’s name is the 
amination of pyridines and quinolines with sodium amide 
in a hydrocarbon solvent.2 In their initial paper, Chichibabin 
and Zeide showed that in refluxing toluene around 125 °C, 
 pyridine (19) was converted into 2aminopyridine (27), 

N PhCH2Br

250–300 °C

13  R = CH2Ph, R' = H
14  R = H, R' = CH2Ph

N

R

R'

Figure 3 (left) Chichibabin’s thermolysis of pyridinium salts 
and (right) his M. Khim. dissertation
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Scheme 3 The variations of the Chichibabin pyridine synthesis 
reported by Chichibabin and his students
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and that in a paraffin solvent at 150–180 °C, a second ami
no group was inserted, giving 2,6diaminopyridine (26). The 
mechan ism of the reaction begins with the addition of amide 
anion to the heterocyclic ring to give the conjugate base of a 
2 amino1,2dihydropyridine (28), which the authors sought 
to trap by means of methylation. The expected product, 31, 
was not obtained, but the mono (30) and dimethylamino
pyridines (29) instead, which showed that the rearomatiza
tion by elimination of hydride is faster than alkylation of the 
anion. The authors also reported the amination of quinoline 
to give 2aminoquinoline (33). The reactions reported in the 
initial publication are gathered in Scheme 4.

Chichibabin saw the potential for both pharmaceuticals 
and dyes based on the pyridine ring system. Consequently, he 
and his students at Shanyavskii Moscow State University car
ried out an extensive research program on the exploitation of 
the reactions of aminopyridines. In 1918, he and his students 
published twelve papers in this area encompassing 74 pages 
in the Zhurnal.19

Triarylmethyl Compounds
In 1900, Russian émigré Moses Gomberg reported the 
 discovery of the triphenylmethyl radical,20 the first stable free 
radical. This discovery quickly attracted the interest of Chichi
babin, who began a longterm research program into the che
mistry of trivalent carbon compounds. His first works invol
ved the synthesis of pyridine derivatives of triphenylmethane. 
The alkylation of pyridine with a triphenylmethyl halide 34 
gave the corresponding salt 35, but on workup with water, 
the pyridinium halide 36 and triphenylmethanol (37), presu
mably by an SN1 mechanism; treatment of 37 with 36 gave the 
same salt (Scheme 5).21 This work was expanded into the stu
dy of the structure of ‘hexaphenylethane’.22 In 1912, this work 
formed the basis of Chichibabin’s Dr. Khim. dissertation.23 

Early on, Chichibabin had come to the conclusion that the 
correct structure of hexaphenylethane was actually the qui
noid dimer 38. In 1907, he published the synthesis of a violet 
solid, 39, that is known today as Chichibabin’s hydrocarbon 
(Figure 4).24 Among other things, this fascinating compound 
has Ci symmetry.25

Bodroux–Chichibabin Aldehyde Synthesis
In 1904, Chichibabin and French chemist F. Bodroux published 
three papers describing the synthesis of aldehydes through 
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the preparation of acetals by the reaction between Grignard 
reagents and ethyl orthoacetate (Scheme 6).26
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