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/ Following is the translation of an article
written by L.G. Makarova, which was published
-~ dn JTzvestiys Akasdemii Nauk SSSR - Otdeleniye
Ehimicheskikl Nauk (Bulletin of Academy of
 Seiénces USSR, Division of Chemieal Science)
. No 2, Moscow, Feb 1960,/ 55 378341,

On 15 thru 1€ October 1059, in Moscow, the Department
of Crhemical Seiences and the scientific board of the
Institute of Elementary Crganic Compounds, held a joint
session for the purpose of celebrating the 60th birthday
of Alevgander Nikolayevich Nesmeyanov, president of the
Academy of Scilences USSR, and director of the Institute
of Elementary Orgenic Compounds. - S :

The Session, which took place in the Institute of
Organie Chemistry, wzs opened by academiclan M.M.
Shawoyskin, who gave a hearty welcome to academiclan
4 ALH, Negmeyanow, and deseribed his activitles in the

cepacity of & direstor of the largest chemical school

1 in the Sovist Union. The chairman procesded fto stress

i the wide range of A.N. Nesmeyanov's sclentifie activity, -
b2z2nning with his brilliasnt studies of the thesory,of
ule chemistry and his fine syntheses baged on 4 - -
arovinylketonss up to his work which led to the dis.
L0 v of multi-tonnage, highe.molecular compounds that
f et the present time are already being used in practice,

Thereafter academician A.N. Nesmeyanov took the floor.
Kesmeyanov's report was devoted to the section of his ‘
work which concerned synthesls end study of the proper-
ties of diaryl-halogenium ané triaryl-oxoniuvm compounds.
This field of investigations in which Aleksander Nikola-
vevich has worked extensively durlng the past time, overe
laps with his first works on the decomposition of bi-

— -




“‘diazcnium "alts with mercurie 50&169 the fhermal decompo-”fk

lgations to study the mechaniesm of the decomposition of

“these investipations, it waeg found that aryl diszonium -
o jand diaryl lodonium salts can decompose net only ho ﬂolytiaf‘,
~jeally but alse heterolytically, depending on the nature of
{the anion., The decomposition of boroflusrides of aryl dla-
Jzopium and dlaryl lodonivm is h@ternlvticg and forms an .~
laryl cation 1n the process., Arylation of bromobenzene o e
jehlorobenzene, diphenyl oxide with an aryl catioh formea el
Hin the aecompo ttion of the boron fluorides of aryl dia~ | -

jaiaryl bromonium, diaryl ehlorinium and triaryl oxonium R

- isalts. The properties and reactions of these most inte.
"restﬁng compownds have been extensively investigsted. It

thas been chown that the stability of these compounds

" Q. . &

sition of which hag led t¢ the discovery of diaryl dodo~ -

nium galts, On the other hand, the the¥mal decomposition |
of the double salt of arylﬁiazo%iun bromide with mercurie '
lbrowide, at has besn lastely shown, produoces diaryl bromos ...
dnluw selte. The works in the field of diaryl halogenium

salts and triaryl oxonivm salts were preceded by invegtiffo

aryl diazonlum and diaryl iocdonium salts. As a rezult of*5‘f

'.zoniums produced for the first time the hitherto Lnknownff: ﬂ

depends on the nature of the anion. It has been found
that the newly discovered diaryl haloaenium salts are o)
subject to d@vompogitlgn and that they are able to aryl@te'ff
both according to the hetﬂToﬁv 1cal mechsndsm (arilation |

iof the snions of emine salts)

dnism (arilation of metals).

and to the homolytical mecham“‘
Characteristic of triaryl 0

 }@&30niLm salte is thelr unexpectedly high stabillitys theé&k 
- Mecompose only at high temperatures, gnd show no inclina«~
jtion towerd arylstion reactions. The nitration resctions'

.« qstrate that the diphenyl oxonium group is an orientator
~dof the first crder, while the aryl halogernium group orien. .

“‘\para puaition.

isis of Lieetrcorganic compounds developed in the school . |
. tof AN, Nesmeyanov, She spoke of the creation of diffe- ﬁ‘
- rent methods of synthesis, among others, of the Ychemical |
Clways of communication” whiﬂh L.N, Nesmeyanov considers to &‘

jof investigation, the school of A.N. Nesmeyanov develaped"
“‘intérconver%ian pathq of chemical comnounds for a 1arge SO B

of triphenyl oxonivm and diaryl halogenium galts demonnf‘ﬁy  “

tates the eleﬁtronhylia attaok bcth in the meta» and the Qh;ff

P, Kh Freval;na, carreﬂpanﬂing member of the Acaaemy R
of “c*enceﬂ USSR, reported on the methods of the synthe»»g;j*

be one of the most important problems in the chemiqtrv of
lelementary organic compounds. As a result of many years
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S frese

]? aup df nb*curcworgaﬁic CmLPCqu ; whch awatre keym ,,4
compound s amnny metalorganic oneg, permits t*llizatjon
cemrovnds to opt in certeing hitherte, unkown
fﬁrms”vd‘tr «?cﬁatﬁc compounds of zin ,'rin, altm*n nuj
thalliiuvm, lead and gerranium,  The schocl headed by A“v
N, Nesmeyanov has develoved in dmtail 4ﬁx@rsp variations
mf the syntheszis of metalorganie cenpeinds on the hd@‘%
of tre diazc- nﬁikoﬁ and tris ensblees (s to ‘select the
“most efficient form ot thn %jazn sVnihe,lsWdftaﬂ”ofganic‘f
ear10una of & mo+a? T P T e

Uﬁwl nr*ttev ou the ﬂla?uwmwtﬁo@ gdv~ &iﬁelt  snl¢ﬂ¢
*of cther works vkich de 1 with the investigation Gf the
mechsnism of its covree, Eoth Kesmeyanot and the spe@k@ri

dndicated that Q?aﬁﬁﬂihﬁ snd other opivr cmmpcuwﬁn are”
svscertible to both hemolytic and neterclytic ﬂ&?ﬁhpﬂ 51w 0
tion *HVOJViﬂp the fCTWohlin of aryl nd*ion Once havs
dng been sccec mkljvhe the heterclytic deco m‘“t?ficﬁ of
drvlwﬂjazcnium salts fhlnﬁ U¢dﬂbpfpﬂﬁ apxinﬁation in s
the field of synthesis, 1t has been proved th 1 B
heterclytic decomposition of Gja?onjum salts 1s convwrt@ﬂ

into a homolytic Oﬁﬂ Oﬂ secount of the pregence of m%talu.’f

This fact suggests that the synthesis ﬂ”fme?ajnrp"nic o
ﬂOlpound on the basj of the dﬁdZOnW?*hUﬁ: alse prﬁ« "
erda in & hon AijC fdshiux ;’ \~T‘ ST

O A‘ E@Atc& c~rreopOh&*rg‘ mher ef fb@ ACddmuy of e
Uaienuags spok@ in biz 1 eﬂture unﬂe the iitiﬁ‘"ﬂtP?POMf L
chemistry as & Reaction of rEPOLrﬁLnijC d“U L%(iytiﬁ;; ,
bhbstiiUtJOﬁ in & uatura*mﬁ and an Ethylens Javben At@h

of ‘the results of separste ?ﬂVwktiﬁgui(P s corducted by
t»ﬂ EToves of ne%mry nnx'ﬂ nuyjlq one composed of AR,
Borisov, Dr, Chem.. Se., and his coﬁjathHCGv in the
UINECSY, and the other of the lecturer and his callabow:~“
rators dn Lh?‘”?ﬁﬁ" At 2 rﬂ°1tt of the study of a great. i
numbar of inte chﬁVwT ions of J2 .vinylchleride and jﬁ@«‘w‘
provenyl cis~ and trans-metalorganic compounds of‘merouwy
: ny, tin, thallium and lead, it was dexcnstrated that

steredchemical cchf%gurmfion‘was rresaerved An the cour e’
of “these conversicns, ~-his alloved A.N. Hesmeyanov and,
AJE. EBorisov to extress the rule of the conservation of

paorietric configuration in electrophylic and homolytie
vr>htﬂ*wtwom reactions in the ur%a?arﬁt@ﬁ atoms of carbon.
later on, this rvle wae divectly ¢ nrirm@ﬁ in the etwﬂy
of e]ectrmrhy]ic and howciytic rﬁactlor of is Otu“ﬁiﬂ
exchenge for vipylchleride corrounde of mereury. ihw
M“Phaﬂi°ﬂ of electrox?VIlc ahd hamoKyiic‘ Lbsfitutio




; i : N _ RSO
reaction@ of a saturated carbon atOm has b@en stodled, .
i The SFWQ rule of conservation of stereochemieal eonfi- .

‘guratdon in the course of bimolecular resctions of -
i ele@trmrhy}ic substitution in & saturated darbon atom,‘fg,
& been derlved as a rasult of the investigationg of
the ter@ﬂéhemistry and kinetics of reactions of the
symmetrizafiah of mercuro-organle salts, and the reac- "
‘tlons of inverse symmetrization, as wpli as of reactions
of isotope exchange between mercuro-organic salts and
halides of mercury. Based on the study of homolytie -
réactions of idotope exchange. between mercury-organie
s5lts and metallic mercury, one has srrived at the con-
¢lusion pertsining to the preservation of configuration
in ho wolytie r@antions, involving saturatQﬂ cavbﬁn atoms.

The last report of the 15th Octowa meetin? waq made f 1
by E.G, Perevalova, Cand. .Chem. Sc. who, in her own =
b@half, spoke to N, A, Vol'kenau, N,8, Koehetkovs and
V.4, Sazancva of the inv eqtigat&ons in the field of
corplexing to form ferrocene compounds conducted under
the direction of N.,A. Nesmeyanov. The chemical proper-
ties of the unusvel ferrccene sySu@m are thoroughly and
widely studied by Nesmsyanov end his collaborators. The :
t numerous reactions of hydrogen-stom exchange 1n farroopne

complexes, which have proved its aromatic nature, have =
been extensively investipated. It has been demmndtrateﬁ i
that ferrocenes readlily react in eleetr*lyuio and homolye
] tic substitutions., Ferrocens, and the various substituted

ferrocenes obtained, have been investigated with respect
| to their mercurization, metallizstion with 1ithium-

and sodlum alkyls, alkvlatﬁop and seylation sccording to
Friedel Krafts, sulfonation and arylation. 2 large |
‘nurber of varisus derivatives of ferrocene, stuch as
t alkyle, carbonic- and boriec-ascids 5y hydroxyferrocene, R
selonic derivatives of ferrocene, ferrocenylanine, azo-
ferroeene, fervocene halides, difPTTOPQByl “have been
synthesized by way of further conversion ef substituted

ferroesne obtsined. The previou%ly developed &iazaw E
method (employing mercuroorganic coupounds) permitted the
derivation of these compounds with greatest number of subss
S thtutiens in the aromatlce mucleus. This method has also
{ beer applied in the synthesis of mercurocrgauic compounds
of the heterocyclic, and lately, of alyoyelic and fatty
order. The diazo-meikod was further developed for the -
1 synthesis of aromatic compounds of other metals - autimony
arsenia, bismuth, thallium, tin, germsnium, lead, and slso
Sﬁlenium. kumerous possibilities, made feasible through

 4 1 ?
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peﬁ;ﬁ eﬁ““‘fld irans» meualmcw,aﬁ ajc
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| resctlon kinetics of the symmetrization of the merouroor=.
-l penic a&lt and of the remction involving reversed symWEnj'

i the S 11 ule perte inin~ t¢ the preservation of stereo~

" ,pTﬂper%ie% of the unigque ferroocene sysiem were widely snd

n ijw&Ttefm, Thoroughly studlied were nvmerous sitbe ﬁﬁtutiam'

 lrere investizated, By way of further transformations of

jgifferent ferrocene derivatives was syntheslzed such s

j o vl AR et

As the rc%ulu of the investigation in stereocheni tfv andﬁ!

iwiz %1&;, o5 well as of the reacilons Govering teotope
exchonge of me pouroarganic salts with ijoiual WELOURY e
chenical confisuration im the bil-molecwlar reactions of
the electrapaylie subtitutions of saturated carbon atou
hes been derived. sed on the study of homolytic isoto-
“Ipe exchange reactlion af mercuwoorganic salts with metallic
|mercury, & conclusion hag algo been made regarding the . v
inrezervation of con{iguratian in the case 0* hnmalytic_*V‘
'famotiaae i&vo?Ving swﬁur ed carbon atoms ‘ e

B The laS ant@tian mad at dhe meétinﬁ of Outcner 1‘
lwas that the Gaadidaﬁw of Chemical Sclences -~ L. G. JRIRY
lPerevalova, in the name of ‘herself, N. A. Vol'kenauw, N, 8. |
gochetkovs and V., A, Sazonova devoted to study of ferrocema7f
Jeonducted under direction of A. N, Nesumeyauov. Chemical

thoroughly studied by Alexender Nikolayevich with his

Jreactlong of hydrogen atoms in ferrocene, which proved.
Jits avometic nature, demenstrated that ferrocene undew&ua ‘
Clreactiong involving 9lectr@phylie and hamoiﬁtjv subs ﬁitam” ;
SMtens;  Mercurlstion and metallatlion of 1ithlum and alky-
Netion and acetylation with sodium alkyl& in’ mccara&nc@
it the Friedel-Xraft's, bquon tion and arylatien of
rerrocene as well as of the derived substituted ;erroeéae

e obinined subgtituted ferrocenes, & great auvnber of

~&3wvl fﬁf rocenesd, carbonic and boric acids of fexraoana,iﬁgv
vy grrocenes, selenlum derivatives of ferrocene, ferro-
o ’ﬁc,mLh@S, azoferrdcens, halogen derivative o ferrocens,”
~'mifﬁrre enyle  Bffect of ¢ vbutiuutiﬁg groups on the remem’
CEAvity of ferwvocens nucieus has been sbhaerved, It been
Found that the ef *fect of the 41ectron-ﬂimiiar and af the

c-ectxonwacoep%cr gul stitut*nq 2ra oupe Wa £ uhdlﬁ”iﬂ&l to e
| the effect of these compounds on the reaehiviiy of b@nzene.
| thig apsnlogy with benzene was confirmed by & study of the-
o (ﬁic1ty constants of ferrocemylamine, fe%rocemylawinines

*vand of dissoolatlon constants of ferrocenylphenole. :
uqﬁﬁ of the diesociatiorn constants of Parroceneourbonia
and of subsiituted ferrocenecsrbonic acids demonstrated ‘
pr&aemee of the previously unknown pheromenon - the tran f'V
fer of canguﬁation through an atom of metal. Sev - I

g




The effect of substitution on the resctivity of the ferro=
cene nucleug has been tracked. T TR T
1" The effect of electron-donor and electron-aceeplor Sub-
‘stitutes proved to be similar to thelr effect on the X
reactivity of benzenz, This similarity to benzene was
confirmed by the study of the basicity constants of .
ferrocenyiamine and aniline ferroeenyl, and of the dis
soeiation constant of phenol-ferrocenyl. The  study of
the dissociation constants of ferrocene-carbonic zcids
and substituted ferfoceniumucarbonic“acids5‘revealéd
the presence of the hitherio unknown phenomenon of con.
juniction transfer through the atom of a metal. o

fhe meeting of October 16 was opensd by academician S

| M.I. Kabachnik who held a leeture titled "Double Reac- v§'f 7 t  “““j

tivity and Dynamlc Allatropy (tautomerism)”, -In this -
most interesting report, the lecturer pointed out that -
N.A. Nesmeyanov had clarifled # significant seetion of .
theoretical organic chemistry dealing with the highly
intricate problem of & double reactivity of organle -
compounds and tautomerism. In his works, A.N. Nesmeyss °
nov he's demonstrated that double reactivity and tavtome-
riem are two completely different phenomena. . Tautome-

| rism means the equilibrium of isomers. Tt may well be o
| the cauvse for double resctivity, but the latier may just.
as well oceur on account of other, more gencrally, due
to reasoris  involving the conjugation. Cn the basis of
the study of the properties of guasi-complex compounds,
N.A. Nesmeyanov put forward the representation of con-
jugation of prime and multiple bonds whieh, later, was
extended to cover alse the explanation for the double .
reactivity of the metallic derivatives of tavtomeric
systems, It was shown thst the conjugation of prime =
bonds constitutes a very general feature in organic
chemistry. As early as in 1950, .4, Nesmeyanov re- -~ |
| examiried on this basis, and from & new viewpolint, & wide
range of materisl in the organic chemistry, and %raced"
the display of-eonjugation in varlous reactiong of orga-

nic substances. N.A. Nesmeyanov and M,I. Kabachnlk have

formulated the now widespread systen of conjugation (> N

19006 s 6-Cy Py p-Gy and p- “conjugations). The

concept o prg;e;ég;d Zoﬁjug;tfzn allowed A.N. Nesme~
yanov to predict, and later on to find, & geries of
completely new directlons of reactions, including such
where a substance imitates the reactivity of its non-
existant tautomer, forming a series of the latter's -
| derivatives., After N.A, Nesmeyanov's suggestion, reac-
| tions of this type are designated as reactions oeccurring
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ke hesic substances in t:e synth @“1& of va 31 o eOm-

Uyrith r@gvfﬂcn-aﬂwtf* erwafwf‘ ihe ge*ﬂ*a! caueg oF

2

- Govhle resotivity, net int fivenced by te Uuomtr4”mﬁ‘wms‘

found eccordingly.  The t&s* rr*pvﬂvie" el tauto m@
risy, dlscovered and perts aiving tc the basic PQ ity of

tapto erey have been werked out, For the most ‘;j; pifde
cant case, which dn proiotropy, tputemeric equilibrive
ohevs the lawe of pr«*rlvy ¢ Pr»f>~aéi’ibv mans?ﬁh;*vt o
vhose genel ral lawe have been éstatlished by Mﬁi;‘FﬁPa&-‘~‘
chnikev. The phenomencn of faul (Wb?iﬁm* itaet.g ar%"9€

a¢ 8 cong equence of the double reactivity cof the “cormon
ien®,  Hew iovest 594\49n mhuhcku, o1

on the stereospecific nature of the reaf

trie isﬂverr have heen worked cut.  In Mp Af~: ’3
Taboraltory, Au was chewn that in the case of rs“

ﬁfubsﬁ‘“eu tivity arises sale‘y e a result of ha-

~39m involving transfer of ihe reactlon center. wﬁoy@w
ng o Hod ?'%aﬁ;fv”fx, tavteneriem NVﬂ:@Gﬁll@ r@:vtjm
Vi
Ten comstitute a problew in the fields of @m%ﬂtry

whieh are of practical q*ﬁf fifﬁﬂpp"”Uf” 28 OTEa i
igments, polyners, dﬁ§ orzg ﬁnhutuncaﬂﬁ as WW33 ag a
3 ‘1:m of wany of the rost &*gnzfjcant rf(BmvieAl .
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