N e q

86-00513R00

They hyirclyne coroar.t il
stabilisy inc:-ag-s "1t

in tre ecater JT0uie i

of the ph ;hcpe 13

vo the ac1d  chl rile
mel*in. ST TR R
from

R Wibe
fores

: oot el B S R SN R o A
from o A0 e e - Lt o 1iet
3 17 z . 2 . N
iSOb“;Jr; 1s yTi: ol racom, sEw3 67
. - pete : :
phnsph no sedem, ey o

P-gtiyl eater . f tr- phoemphors iﬁufutyrirtffxiﬂtkilq -
in-.or annyirides o f I-phosphgno i?ﬁbutyrat?: a;g,r ir ;Li‘
with water and yivld two-basic ac}gs,thiy 1;r ;L ;1_1ngwL

sumes exactly 2 o uivalents of alrali. [re :-mi’:)tliw Z? 5 ey
{3obutyric =cid metiyi-ester wnr3j separat:; {ni,ﬁi.é“;;L R
galt, ‘n nlkylation of thas aalt with metny RGN

-

L

i ityric oacidty
obtained trimet:yl ecters of the phcaphoric iscbuty "
ST

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240430006-1"



JEOSY - S NP S S St SR}

e

ca~tion of Alipha
(R

-
eaxtsiya alifatiches

pp 1494 - 139F rt351)

In the present ;aper the
by the action of iimcthyl=-
ethare-sulfochloride vinyl

'APPROVED FOR RELEASE: 07/19/2001

A

‘,‘ ] B L

¢ Amines VWith P-Chloro-Ethnn
xixh aminov s f® -khloretansul'fnk

Zhurnal ob.bhctey ghimil, 1950,

ronditiong were
and dicthyl amine upon f>
—~ulfodialkyl-amides and dialkyl-amino-

CIA-RDP86-00513R001240430006-1

P ET Y S

5V 79-29-5-12 75

letrov, K. A., liexmysheva, A. A.

a=-Sullochloride
hloridom)

r

Vol 79, HNr =,

{nvestiynted under which
-chl ro-

€

oy

nfﬁuue—”u?fodtal:yl-mmiies are tormed, The yleldlds are atout 5 e
e reaction vas rarric ! cur in o lner oo Y ¢ 7o o2t "ifTerent
tem, .rntures Teporm =1 ur "o 4 £.0) mud it e on op oe.t. ot orulfo-
chinri.es g amine = 1:3, Ir. .11 c=zses jdenticnal §r .uCl3 wave b=
tainrd, frobaci; the reasticn ¢l amlines with ~nhlore C%.1rne-
gulf.ch. rile ;r.cus.S {n t.ree BIep 8
ST NI B b AN + -
TUoTh, 1,30 N+ i - Cu 4 - 401
THo== CHSC, UL+ Lo B PR G
‘ 2 ST
H
- b
B A )
. T e SR e

APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001240430006-1"

i



Reaction of Aliptatic Amines fith % -2hl :
Sulfochl~ride

From data pnbi.aboo acd tow r‘e,-blts ?bf: .i.'x-':iyir‘ .
aay be ~oncl.del that ti.- re xr'vlsfjx.z'x*Ir rord ’ t
high rate. The reactinn ra‘. cIliy '10,-".‘». 'yu :
of the amine. Dialwyi-imin =-tlodb=2u uwllak'yvf.:..‘
obtainad by the iditien of tinleyl anine. to ving =T
amides at rmoem temperatar . Jhooe Gre TR Ty
is Suvi«t.

SUBMITTED: Marr: 27, 1738

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240430006-1"



"APPROVED FOR RELEASE 07/19/2001 CIA-RDP86 00513R001240430006 1

.‘, e ﬂﬂ_ ,.\l,. o x- ’ L i - .
.- [ S S FRDUN L “‘——L oy
I\X
, ) o . Sy e e
AUTHORS Fetrnv, ¥ +., lleymya:ieva, A. & 2
e cralhw! ihesohorous acids WO .-
1TLE e ¢ own’ a f Taalrys thosphor ‘ S
T tniocyanatea - Tlgoyel!lneniye d1alwilf afariatrki “isint Fk
alkilizotiotelanatm
» . M . »” .. CPPUC R IS Y .
E Yy o ., G ro : . )
PERTODICAL: “nurnal »bsicney “hinl: I A . ;
(V3SR
Cearp tiat tne linlkylophooapnates
15 ancwr 1t oLrese topapel Lnan b iaf ;
RACT: It 15 an wn o3 t LTes e protin
ARSTRAC [ ST tha '?Vl'.SUtYTUCVHFHt“H. »ou3 farm.r. Une
agterpe nf t-e Lkyl-amins “L’=ﬁ"3*2-thlo’ir”2‘ et
. ( na
v, CH e 2N —y
e T peatt. v rLeer il
‘ Toonolateound oyutron Dot
in the uresence ~f solium .- VoL ate urder oo

o v . + e 2t LTre
and 18 completel y neat:in.g Heatir: time ari te.,er‘A S
] W oend protuc It
conditions mar-ei.y affect tne yreid 1r th 'f} ,r
the reaction mass 18 gubjectad t. vaicuum dlsFl.la 170 .
immediately after heatin.s o secompoaltlion 5! hne renotish
product takes rlace after remova. ¢ the . w-tollin

. Sy amyten ~t tea
cong'ituents. "he esters Of tne sllxy. ATlae St
ok u . .
L] - TR -
o FA R ;.
el — > & Eoat o . L

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240430006-1"



FOR RELEASE: 07/19/2001  CIA-RDP86-00513R001240430006-1

i RSIRIEMIVEIIY JFERN P SR Rl =
Tioate o b - * ! e

N
N

sombination nf Dialkyl rhoaphoroue Acids Wt ocoe R I A
Alkyl Isothiocyanates

phosphono-tnioformic acid can only bte d:stiiled after

washing the reaction mass with water The reactionn U tne
phosphites witn igothiocyanates was carried cut witn tethy!
and allyl-isothiocyanates. In the .atter case the additior
took place :zoth at the C=( and at the N=C bond ‘n the firat
case the estere of the 7sisoth:ocyanate propyl phospninic
acid must be formed, 1ir the ge~>nd the esters »f the a.L.y- -
amnm—phosphono-tnioformlc ac1i rScheme ¢ . The .atter esters
are determined by Lydrolysis of tne re-~ction products with
hydrochloric acid, ir wrich ccnnectior pnosphoric ac:d 1s
obtained, as was expectel, which was separated 1n tne 7orm -
of the trianiline sait. The alkyl-1m1do-phosphono-thloformate
are viscous, yeliow l1:uids with a strong unpleasart odor,
which are eausiiy sslutle 1n orzanic solvents. ¥hen neated

with hydroch.oric acid (! *} they are hydrolyzel to give
ortho-phosphoric acid Trne constants of thne ¢ m,ounis
synthesized are yiver 1L the table There are ° talt.e and

t references, 5 of which are Joviet

————— -

A

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240430006-1"



RDP86-00513R001240430006-1

b

AUTEORS. Petrov K A. leymysheva A. & 5.7, 7= n T

TITLE. Mixed Anhydrides of Cartoxyilc Anlds anLd of the Acid Esters .f
Phoasphoric- and Methyl Phcaphin.: ic1d {Smeshannyye angidridy
karbonovykh kislot 1 kislykh efirnv fosforncy 1 metilfosfinovoy
kislot) A New Method for the Production of Pyro- Phosphates
(Novyy metod poulucheniya pirofosfatov)

PERIODICAL: 7hurnal obsnchey khimii %! Yol 2% Nr b pp 'B22 - B2
(USSR)

ABSTRACT . Among the organic derivatives of the anhydrides 5f the phos-
phoric acids there ig a great rnumber of phyciologlcally active
compounds in the f1014 of btiochemistry and agriculture. At
present in additiorn %o the well investigated pyro-phosphates
and thiopyru phosphates ¢nly the mixed anhydrides of the car:
boxylic acids of the phosphites the anhydrides =f the carbox -
ylic acids and of the thicnephosphates (1.e. the dialkyl -acyl-
-phosph1tes and dialkyl-acyl-thione phoaphatea} are known (Refs
1-4;. In the present paper the authors describe the synthesis
of the dialkyl-acyl phosphates h:thertc unknown and their prop-
erties. These compounds were obiained by reaction of the silver
salts of the carboxylic ncids with the acid chlorides of the
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TITLE: Esters of the Alkyl-cyano phoaphinic Acids (Efiry alkiltsian-
fosfinovykh kislot)

PERIODICAL. Zhurnal otshchey khimii <959 Vol 29. lr 6, pp 82T - tay 3
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ABSTRACT: In addition tc the authors' papers (KRef 1) the influence exer

cised by the alkyl halides upon the d1alky1~cyano—phosphxtes
was investigated 1in thia paper. The authors assumed that thise
reaction takes place according to the rearrangenent of Arbuzov.
and esters of the alkyl cyano- phosphinic acids were to be @X-
pected which was confirmed experlmentally according to the foi-
lowing scheme.

CX R =0

e "
(RO)2PCN+R'J - (RO)ZP - R y /I> +RJ
~J RO ~~ CXN
N.-propyl-methyl-cyano-phosphlnate was thus formed under , .4-°
sure at 160° within 8 1C hoursa from dl-n,~propy1-cyano-phosphlto
with the 3-4 fold quantity of methyl 1o0dide, the structure of

l
s ~
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Esters of the Alkyl-cyano-phosphinic ic.ds 30V =23kt

which was confirmed by the analyeis "8t yield). Chlorine, when
reacting with it in the presence of an egilimolar quantity of

PClS' yields methyl -phosphinic acid-dichloride the conatanta of

which are in agreement with the data pnublished (Ref 2) (Scheme
2). The synthesis guggested of the alkyl-cyuno—phosphinatea is
of general character. These esters are rolorless liquids, sol-
uble in organic solvents and hydrelyze readily with water and
alkali lyes. The dialkyl-cyanc-phosphites used as initial pro-
ducts were obtained by substitution of the ClH-group for the
chlorine in the dialkyl -chloro-phosphites by means of silver
cyanide in ether on heating. Alkyl -cyano-phosphites are liquids
of unpleasant phosphine odor, s»luble 1n organic solvents which
form solid complex salts with cuprous chloride. There are 3 ref-
erences. ! of which is Soviet. -
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Chem:stry and the Une of Organophospnorus (Cont) SOV. 034

Or ganophosphorus Compounds held at Kazan' from 2 Mov through i Dec 134,
Fhe material s Mivided into three wectinns s Chemustry. contmiming 67 arti:
s, Physmlngxral Artivity of Organophosphorus Compounds, contaimng 28
articles, and Piant Protecuion. containing i2 articles, The reporis refie:t
the strong interest of Soviet scientists \n the chemistry and appicaton of
argannphosphorul « ompounds, Refercnces nccompany individual repacts,
Short summaries of some of the 1,ted reporta have been made and are gven
peinw,

TABLE OF CONTENTS lAbr\dgn-d] /
Introduction (Academician A, Ye. Arbuzov) 3
TRANSACTIONS OF THE CHEMISTRY SECTION

Gefter. Ye. Lo [N plastmass (Screntific Research Institute of Plastics,
zMogcow ], Some Prospects for the Industrial Use of Organophosphorus
Compounds 46
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AUTHORS tatrov, K, a., Nitanl yev, w. Ta. relor . R
TITLE rhosphorus-contalning Polymers. [ ynthee.s ot

polymerization of Ethylene Alkyl rhosphate.

PERIODICAL. Vysokomolexulyjnrnyye suyedinenlya. 1 tJ. val. -0 b
pp 417-420

TEXT . Neutral pnosphates .re well -«nown compounds used in Lriustrg o WL
agriculture But 84 fur no phospnates nad beer. synthewized wulch untaat
\n the anlecule a five-menbered ~yclizs ester srouplng. hor high mele-
.nosphates that had not been ~ondensed via tne vinyl esver ,T2upS Ir
the pres»nt paper. 32 simyle process 15 sugrested for the prepais® v
sthylan. alkyl phosphates and their pulymerizatilen Theye WwWere
gynthesiz=d bY oxidation of ethylene ulkyl phosphites wits nitrog 2o
tioxide. The cyclace phos, hates syntheslzed were used ty the t.tumio b
btain , lymers containing phosphorus Tney nlao found that = N
,ugphat=s (contrary o ;,hlm;-h-'vnutes} fore hipner -molesutar o At
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A" THORS: Petrov, K. A., Purshina, V. A.

— .

TITLE: Phcsphatic Polyester- and Folyamide ltesins

FER1IODICAL: Zhurnnl otshchey khimii, 190, Vol. 10, Nl 4, 11

TEXT: It was the aim of the investigation under review to . rrvoTut T he
synthesis of organophosphorus condensation pulymersfof tie type of ;olyector
and polyamides. Ethylene glycol, diethylene glycol, hexamethylene di1.z1ne
. the ester of the dibasic .cid biu«(p-cnrbomethoxy rhenyl) -methyl pherphir.

‘x1de were uced for the cundensation. Polymers (1), (1I), (III) -re de-

crited The charncteristic feature of these polymers i. the circumrtoipce AN
th-t there are atoms of pentuvalent phosphorus in their chain, whick are

iinked by phoapliocarbon compounds. Thig, polymers (1) end (111" A1iffer from
"Terylene" and "Nylon" by the f ct thrt the r ‘10 2. ¢ ti-p-cartsoxypheny !
“ethyl phocphinoxide repluce the radica. of teo phtiallc =oid an the ‘haur

‘he former nd the radical of adipic acid in the chuin of “fLe ~ther. VW:*h
“esrect to heating and roacting with various reussents cent-aning rgean 3o
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$/079/60/0%0/05/42/074
B0O05/B016

£330

AUTHORS: . Bliznyuk, N. K.

TITLE: Diphosphonates. 1. Esters of Methylene Diphosphonic Acid

PERIODICAL: Zhurnal obshchey khimii, 1960, Vol 30, Fo. 5, pp: 1602-1608

TEXT: The authors of the present paper investigated the alkylation of
sodium dialkyl phosphites with chloro-methyl-phosphinic eeters (Michaelisa-
Becker React1on§ It was possible to clarify the side reactions which
accompany this reaction In some cases, the yield of alkylation products
/tetraalkyl methylene diphosphonates) could be raised. ¥hen treging sodiur
4i ethyl phosphite with the diethyl ester of chloro-methyl-phosphinic acid,
a considerable quantity of a solid substance which is not distillable, arn:
subgtan~es with a lower boiling point than that of the diphosphonate
result in addition to the corresponding diphosphonate The authors
{ndicated that the solid product is a mixture of the sodium salts of

the asters of methylene diphosphonic acid, ethyl phosphinic acid, and
chloro-methyl-phosphinic acid The low-boiling liquid by-product mainly
consists of the diethyl estere of ethyl- and ~hloro-methyl phosrhin:~

Card /3
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Diphosphonates I Eaters of Methylene $/079/60/0%0,/05,42/074
Diphosphonic¢ Acid BO0OS/BO16

acid The formation of these by-products is due to the alkylation of the

sodium dialkyl phosphites by the resultant estere of the alkyl-phosphinic

aolds (Ref 5) In a schematical survey, the equaticns for the formation

of all poseible produots of reaction of sodium diethyl phoasphite with the
diethyl ester of chloro-methyl-phosphinic acid are summarized. This

reaction was accomplished under considerably varied conditions The separa

tion of the reaction products encountered with great difficulties. The
procedure of separation is described in detall. The ytield in diethyl
phosphonate was 10-90% depending on the reaction conditions, calculated ,
for the initial sodium diethyl phosphite. The structure of the by-producte /)K
1o given. In some cases, the alkylation of sodium dialkyl phosphite by the
product of the principal reaction, which represents a disturding side-

reaction, may be checked to a large extent by choosing auli table conditions;y

a complete elimination of this side reaction is hardly possidble The
chloro-methyl -phosphinic esters which were used as initial products for

the synthesis of methylene diphosphonates were obtained by esterificatiorn

of the corresponding diacid chlorides with alcohols By scme moiificati -t

of the reaction conditions of a method described in publicatinns ‘Ref T,

the yield of the esterification could be increased to 90-95% Tut il

Card 2/3
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Diphosphonates I Esters of Methylieno 3/079/60/030/05/42/074
Diphosphonic Acid B005/BO16

presents 5 esters of chloro-methyl-phosphinic acid which have not ye't -
described. Boiling point, refrective index, density and molecular refrac-
tion are given for each ester In an experimental part, all reactions
performed are described in detail. In mable 2 yields and P- and Cl-contents
are given for 4 esters from Table 1 A Ye Arbuzov is mentioned irn the
present paper. There are 2 tables and | references, 3 of which are Soviet.

SUBMITTED: May 26, 1959
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AUTHORS Petrov, K. A., Maklyayev, F. L, Bliznyuk. § K

i —— - ———-

TITLE: Diphosphonates II Synthesis of Esters of Ethylene- and
Methyl Ethylene Diphosphonic Actid

PERIODICAL: Zhurnal obshchey khimii 1960 Vol 30, Fo 5. pp 1608 -1614

TEXT: The authors of the present paper showed that the synthesis of
esters of ethylene diphosphonic acidl may be performed by means of the
H18tiaeT{s Heoker reaction All Jifficulties connected with the use of

this reaction could be overcome by determining the optimum temperature
range and the optimum order in miring the reagents On reaction of scdiur
dialkyl phosphites with 1, 2-dihalogen alkanes, olefins cnly result at

too high temperatures whereas at low temperatures mainly the corresponding
diphosphonates are formed The order observed when combining the reagents
exyerts considerable influence upon the direction of the reartlon of sodium
diethyl phosphite with 1.2.dichloro ethane The best yield of thre corre-
sponding diphosphonate (57 5%) 18 obtained by adding slowly the tenzenic
solution of sodium diethyl phosphite to dichlorc ethane heated to 5C-55°

Card 1/3
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Diphosphunates. II Synthesis of Esters of 5/079/60/030/05/43/074
Ethylene and Methyl Ethylene Diphosphonic Acid B0O05/B016

The chloro-ethyl phosphinic esters do not result in these reactions s.-

the mobility of the halogen in these esters is higher than in the
1,2-dihalogen alkane In the reaction of sodium diethyl phosphite with
dichloro ethane, the diethyl ester of athyl phosphinic acid and a mixture
of salts of ethylene diphosphonic esters and ethyl phosphinic esters are
obtained as by-products. The formation of these by-products is due to
alkylation of sodium diethyl phosphite by the tetraethyl ester of

ethylene diphosphonic acid which results as principal product of the
reaction, or by the diethyl ester of ethyl phosphonic acid. The correspor: -
1ng reaction schemes as well as the structural proof of these sidae-product:
are given By the afore-mentioned alkylation of sodium dialkyl phosphites
with dichloro ethane, also the tetraisopropyl ester of ethylene diphos-
phonic acid wee synthesized which has not yet been described in publica-
tions. By the reaction of godium dialkyl phosphites with allyl phosyhiona*:
in the presence of sodium alcoholates, esters of methyl ethylene
diphosphonic acid were produced The rate of this reaction does not so

much depend on temperature but rather on the quantity of the alcohonlate
acting as a catalyst Finally. aaters of allyl phosphinic acid were formed
by treating sodium dialkyl phosphites with allyl bromide This reaction has

Card 2/3
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conditlone, the yield of this Synthests coulgd be increased from 57 o LA
In an experimentg] part, ga11 8ynthesesg performed are described jp

In the Presant paper, k. I. Kabachnik (Ref 7) ts Dentioned.

There are 9 referenoes, T of whioch are Soviet
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$/079/60/030/06, 05, 0Ly

- B002/B0O16
5 5630 !
AUTHORS Petrov, K. A., Maklyayev, F. L., Bliznyuk, ¥. K.
TITLE: Diphosphonates. 3. Syntheeis of 0- and S-Bisphosphonates

PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 6, pp 1950-1964

TEXT: In the present paper the synthesis of compounds of the type
[(Ro)zp(o)(cnzfn]zo and [(ao)Qp(og(caz)njzs is described. So far, there

are but little data available on it, since its complete performance ha- v
met with difficultiea. It is generally based on an alkylation of di- / \
ethyl sodium phosphite by means of dichloro and dibromo-dimethyl ethers.

The resultant precipitate is difficultly separated from the solution,

but a distillation without preceding separation involves further inter-
action of the NaCl or FaBr salts formed in the reaction with the di-
phosphonate, in which connection the disodium 8alts of the ethers result,

The formation of these sodium salts is confirmed by the alkylation re-
action (Refs, 1,2.5) of agd}gm“gia}kxlwggg§E§1£2§1by moans of esters of
alk;_l_ghppp_hiqid{and diphosphinic ncide. which wans already known to the

Card 1/3
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Diphosphonatea. 3. Synthesis of O- and S/07?/60/050/Ob,05,100
S~-Bisphosphonates B002/BO1¢

authors. The synthesis of the O- and S-diphosphonates is now studied on =
the reaction of sodium dialkyl phosphites with dichloro-dimethyl- and
ﬁ,ﬂ'-dichloro—diethyl etheras, further with dichloro~dimethyl- and

/t.A' -dichloro-diethyl gulfides., In all cases the esters of the di .

phosphonic acid were obtained. The afore-mentioned difficulties when

separating the reaction product were eliminated by sdding so much vater,

that the resultant salt is dissolved. The purely organic layer vas wvashed

out with alkali and water. To pravent decompoaition after the distillation,

the latter must bo performad on a small quantity of anhydrous Na CO, .- \
. : ‘ (N
LQCOSO The resultant O- and S-bisphosphonates represent high-boiling, ’

thermostable, viscous liquids which are not or only sparingly soluble 1in
water, but well soluble in organic solvents. The properties of the com-
pounds synthesized are presented in the table. The following compounds
were obtaineds Bis(diisopropyl phosphono)dimethyl ether, yield T0%;
bis(dibutyl-phosphono) dimethyl ether, 69.%; bis(diisopropyl-phosphono’
diethyl ether, 37.8%. By slowly adding Chlorex during the latter re-
action., the yield could be increased up to 57.2%. Bis(dibutyl-phosphono)

Card 2/3
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Diphosphonates. 3. Synthesis of O- and s/079/60/030,/06, 05. 009
5-Bisphosphonates B002/B0O1€

disthyl ether, 46.8%, and the corresponding sulfides with the yields:
bis(diethyl-phosphono)dimethyl sulfide 57%, bis(dibutyl-phosphono)dimethy]
sulfide 50.8%, the tetraethyl ester of diphosphono-dimethyl sulfide 71%.
bis(diisopropyl-phosphono)diethyl sulfide 39.5%, and bis(dibutyl.
phosphono?diethyl gnlfide 39.2%. There are 1 table and 6 references:

5 Soviet and 1 American.
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ATTTHOHRS vetrov, K. 5. "llv,r.'['lk! voo¥ o, rorate sty Vo
-,
TITLE: Reactior. of the sc1d4 Thioriles hf Prosrmoric AR i

Alkyl Pnosphinic Acids farth sikyi Vopresiud apogmsfes W

PERIODICAL: ~hurnal obsar "ney vhimit, 17360, Volo T 5. ‘
PP 7)}(1-’)')}

TE(T: Proceeling from the papers of Refa. 1-i that dea: wite e cmastn
formation of the trislkyl phosphine ~xides from phosphnras sxy o oaoarite
and orguno-magnesium compounlis {Scheme 1., tnhe suthore triel - ir.:rease

the yields of dialkyl shosphinis acils. “hey srnwed trat tnhe reattion 2t
the ucid chlorides of the pentavalent phosphoris acyds ®1tn sinyl Tasne- V/ ‘

gium bromiies does not come to an erni, ani f-uni the reasons ®»4j. his”
in the case of lonver poilins of the a-id shlorije w1t €x:ens Jrwuh-
magnesium ~ompound a certain amount of 1iulkyl ahnsprinis a3 i formg te-
gides phosphine oxide. The yield of tne menticned acii increases’ ~a3rn-

siderably if alkyl magnegiul nalides of isostructure are usei. Thus,
according to Ref. 1 the reaction of phosphorus oxychlorije with rL-sutys

173

Card
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7.

Reaction »f the Ac1d Thioridesn nf prnogptri” 507,
Acid and Alkyl Phosphini- Acida With Alkyl a1 ALHA
Yagne sium Bromiles

e g
AV

s

magnesium bromide mives rise Lo S0-R0Y sr1-n-butyl phogphine Lx1ie i
1.75 ' 1f-n-butyl phonphinir ,-it. Unier the same conditiong, exte:t f~r
the use of jsobutyl magnesium bromi le, the oxile yield 19 refucel t2
25-30%, ani that of the acid incressed to 10,5 apparently, tne authnrsg
of Ref. ! regarded the mixture 5f trialkyl phosprane sxide ani dialkyl
phosphinic uci1d as pare oxiie. “he forma®inrh 5f ~onoijerabie amoints Of
{ialky! phosphinic ac13s taenx:des tne rxiies 1n tne srigrard re=xttion ;

be explained by the fact tnut tne intermeiinte prolurts tve "rLr
phasphonutes) react with m.gneslul ha,)des ani pass “VEr tmt e

piexes Rj?(O\CI~MgXTl ev,t are inaslutle In etrar uni wnioToLn baTT

.

4;ffi~altly under reternfpens s -5niiticng #1in ne GLK. L TaoTe8lT O
This circumstance nermits stop tnp mont ol e renctisrn lairins LE .rter-
meiiate st.ge ani thusg to nbtain the f14lkyl phosonini” aciye and o tnear
jerivatives. On treating phosjphoius nxychiloride or the ncil {1:hlnr: de

of methyl phosphinic se1d with alkyl mAfme gl bromides, in the Tl
retias 1 . 2 ani 11, with gunsequenrt rydrolysie, 1aikeL o noEInILAT
ucils were sttuained 1in u:prﬁt:mwﬁel] the g.re y.el g in tne bLo7RAnS
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Acid and Alkyl Phosphinic Aciis With Alkyl

Magnesium Bromides

of the chlorine atom with pyridine {Rref. n) [Scheme Y. treating tne
above complex with alcohol in tre presence of triethy. uTine “'"€ eater Jf
d4ialkyl phosphinic acid io obtained in good yielids "3creme ', he re.c-
tion of alkyl dichloro phosphiten and weid cnlorile esters of Rty
phosphinic acid with Grignard reagents guve rive to eaters of tiniey.
phosphinic acids ‘mable Scneme 4. There ute Votarnle ol 7
1 Soviet, & US, ani 1 Serman.

rafere. nea,
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AUTHORS: petrov, K. A., rarahina, V. a«y Daruze,
) /
Vi

TITLE: PhOSphorus-ContwininR pPylyesters and Folyamiie

PERIODITAL: Zrurnal obsh:hey khim1ii, 1295, . , o,
pp. 3000-3004

TEXT: As was already vreviously shown by the authors, the poiyamrie- und
polyester resins synthesized from diamines OT glycols ard phosphine

oxides (containing two carboxyl groups), are capable of jeve :vinyg firters
(Ref. 1). The present invegtigation deals with the gynthesis »f the hither-
to unknown organo-phosphorus polymers“that jiffer essertially fr.c the
polymers obtained from phosphine oxides. The {nitial substances 5f zon-
densation were ethylene glycol, diethylene glycol, nexameinylene li1amine®
and bis (p - carboxyphenyl) phosphinic acid or its methyl ester. Three Vx
polymers (1), (11), (III) are described. It is crharascteristic of these
polymers that their chain contains the radicals of bis(p-carhoxyrheny1,
phosphinic acid with the unesterified phosphorus group ir the case of the
polymers (1) and (11), and in the case of the polymer 'ITI :r the foro

of an ammonium saltb. Thus, the first two polymers are meak aciis, ani the

card 1,2
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Phosphorus-containing tnlyesters ard
Pnhlyamzide Resins

latter is an ammonium 3:1t. The guthors =3gule :

pe attained in this case nst on.y by preszsing tre mel ot

neret, but also from the alkaline golution, ®i1th .ubtzequent azil

ment. These polyesters and polyamidesg are orvinuisly zationites,
phosphute regin type, that are ~apable »f 1ion exchanye. “ne tylanation
~f thegse resins for precipitation ani separatlon of tre rare elewents

ig posgsitle. The most important initial products for synthesizin# tre
organo-phosphorus polyesters ani po.yamiies containing tis- IS e E
phenyl) shosphinic acii, was nbtained by oxidizing tre ji-p-tolyt jhos-
phinic acid and iientified as some hitnerto anknown jerivatives

estera, acid chlorides). The pghyesters of bis-(p—carboxy;henyl} rhog-
ghintiz acid were obtained by }Z:ger neating of the b1s—(p-carbameti y-
phenyl) phosphinic acid with ethylene gigcos or die*hylene sly-ol 1 tre
presence of zinc borate and pentaerythrite. The polyester resirns are
separate) from the acitified alkaline g lutiors ir the foro Sf aTorihas
;owders., There are 7 references: !

.

Soviet, 2 5.0 npysiar, ani oserTal.
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TITLE: Synthesig .0 N :
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T Snamyden and
TEXT The authors pyn*hesierd vari Ju N..kl r phosphinmlid k’x .
: 2 T “grhams v BT
jeveloped n general meth 4 The ipitial jhosphamides ® i 3
deve Lo 4

o b o xS N et e r
reacting *he amine w%'h fhf ',rfwua,uf1ny “L:?.,?;‘rjdt;“‘?‘.h,r. - ‘
crlor<fora (Refs 2-4, Tan‘em' ..5B s..?o" :‘,:“, o
wnowr initial phospnam:ides . ne SJDS(}.“ié—:,,;.;;
nydrogen atoms 1L the alxjy!l émx?e ¥ . f“,}r:.
the action of an exreaglve 4.Kail.ne¢ 3 Laty oo bodn

upon the chlorctora goaution ol Fne reE;f;T;f: i?
amides were obtalnel oJ “rinranatioono 0 ph Sf'a“f
1n the presence »of godium actetate T LAnt x:??i:.
The N-chlorc phiusphamides 8re sotuinel D osx'ra
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water (' + 7) 1n *he jrescrce -0 40 ex es {
N-chloro phouaphamides have s« s'1 g 1or, ye,iwisn
organi~ salvents (some of them i1 water; Urnder *he a °.
form solution »>f W chlore ph.sphamide Lpr a p.tagsiun
in aceti¢ acid medium  iodirne 13 juAantita’ iV iy 4~ ara’
*rated with hyp-suailitey thus % 18 -
chisrine N-chicr- ph
proved te be the (#=as® =°'an. They 1o om@g
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; 4 Ieterno
iamstes  derivyr iwves
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AUTHZRS, Petrzv, ., A.. Bliznyuk, N. they ard Mannurny, |, Ya.
TITLE: Reactions of acig Phcspnltes, TLlO;LCS;LZteF, Prosproni+ag .
ani Dialkylpn,s;nxne Sxides wivn Disuifides
PERICDIZAL: Zhurny) otahchey krimiy, tafe oy 1, No. o, FE. 17F 2 4

TZXT: Following their Study in Ref. ' on tpe TeacClizn ¢! sodiug ilalkyl-
rrhosphites with disulfides the authirs Yound that d1su.f1des react woth
acid rhosplites, thiophosph}tes, Fhisphonites, ang dialkylphosphine oxides
in the presence of catalytic juantities of metailic sodiun ‘in 3sge Cases
ever without it giving the correspondirg thicl derivatives. The
c¢orresponding thiophostphate cun te cbtuined nearly uantitntively by
allowing an equimolecular mixture of acid phosphite and dialkyi disulfide
to react with £ smal)] quantity of Na (2.1 - T moled . urazer corditisng
that permit g quick distilling of mercaptan;
‘RC)P(2)H » R'SSpr —2Na_, (Ro}szR' + R'SE. The reaction meéchanism ig the
G
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Disulfidag

followirg: wher the ALoOVe mixture {g spay, .
phusplite forms a salt WILCL Teu iy with e
above ®juat:ion; the rreswence of thospryew
mass givoes rise to g gtut. 0! ejuilibrigs,
RC ?P;"Z','H N R'SNaa:z(RQ,?P"_‘.‘ia « R'SH; :

from tre reactior mars :
rroceeds more smoothrly,
roint, and is rende:ed dirficule

M A T

fig:ifide 4
ard aercaptide

v s

other. Dialkyl thioph.srnices Teudily resct witrn giasyl e
small sodium admixtures, und Eive dithriogr Srrates. Monoaluy.yi-s

g 14y e
vwhicn are lesg 8Cid; als. rewsst smootni,

phinsphonates. Dlalkyirr s rire ngises whicr,
are ruitatle reducirg ap-rnts, Kave trnioph g,
war RLPOC,H o R'SSR’&*vaSR' + B'SH. Tia

erd presrrites and Fhonprontvas oy e
lucing rropartiaes of tre jatvtar, mypo.. e

Ny

Card

APPROVED FOR RELEASE: 07/19/2001

wrth disulfize
have

CIA-RDP86-00513R001240430006-1"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240430006-1

oLl i - PN ST E CIRY R T B ¢ o T e

Y DR | M T L T T T T T T
B RS Bt PRt A A S AT I S o K
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Ligulfides

T Soviet, ' US, ar: * Feoaiisrh.
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AUTHLRSs Petrov, K. 4., Bilzrnyus, N. K., Studnev, Yu. N., ard
Kolomiyets, A. F.

TT : ; . el T ;
TITLE: Moroalkoxy-metry: SLICPLOSEIiret=s ani Morialeoxy-metry!l
Phosrronites )

PERIGDICAL: Zrurnal obsnchey xhimii, '2¢', va:. . 'y FE. 1 - 1F4

?;XT: In order tc simplify the synthesis of the above ¢~mypounis descrited
ir Refs. * - 3 , tre authk rs ctudied the addit: r reactinr L sl far t-
the monoesters Lf methy, pheapninic acid:
OR 2R
Ci, — P + § —— CH, .

AR OH x
The rate of thig reaction dejernds, ntceve 111, <n the nitoare o f ‘Le colvert
Fo be applied. This react:cr, for instarce, Eroceeds rapidiy and sascthly
in dioxane, btut does not take gluce at al. ir. etrer. Li.xe dialxy.l phos-
phites (Ref. 6, also alkyl prhoesphonites aild sulf:r 1n etheroa. solut:con
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Moncalroxy-mathyl Thioplr.spr rutes ard ;/;79/(.{,’ SO
¥onoalkoxy-methyl Phosgpronites B 1/BCAF

only ir %t presence of tases _triethy.amine. . The ren
which i3 higher with monoalkyl rhosprcrnites than #ite
corresponds to the chunge of the electiror dersity .n trne
The structures of the resuiltart moncalkyl: thicphosprinic
firmed by their convarsion < salts an' « "=rs. The nove,
metryl pr-sphinic scid were ottmaired by r=.
rrine witrn alcohols in trne presence o! teriia
of * 1 23 v a0 % yield : .

R
~ ~ RS [ 134 -~ /
CH,PCl. « "RJH + R',u OB P .

Not orly the tertiary amine :orvea ao o HOD woeptor, bur wos e
. . I R . N . R e .
resultant neutra. phospronyte (Rele. & - , ©2 the reazt.on

SR

R'P(OR , + HCl —— R' ~ P + RCiI ‘Rets.
) U

COMmyLunte WLLCL
do not crarge for years in purs coendition. Tre cds of wornoaliey. trIc-

/
Card 2 ¢
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8/079/61/031/502/006/017
SRYRTS B118/B206

AUTHCHS: Petrov, K. A., Neymysheva, A. A., PFonenko, M. G.,
Chernushevich, L. M., and Kuntsevicn, A. D.

Reaction of N-chloroimides of cartoxylic aciis with trialkyl-,
halogen-, and cyano prosphites

PERIODICAL: Zhurnal obshchey khimit, v. 31, ro. 2, 1261, S16-522

TEXT: The authors studied the reacticrn  N-chl:roimides cof esters ~f acetic
and carboxylic acids with trialkyi-, haiogen-, and cyanc ihos:hites. (Con-
trary to the vigorously reacting sulfene chlorides, chlorcaz i.es. and alkyl
hypochlorites, the reaction of N-chloroethyl acetimide with triethyl

shogphite proceeds smoothly and with little heat evolutizn. Separaticn of /
@thyl chloride occurs onl; orn prolonged heating at 6C-70°C. This reaction \f
probably takes place in two stages:
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Reaction of N-chiorcimides ... 2118/B208

CH CH

3 / 3

—>| (C H.O0),IN = C

)
/
OC2H5 OCZHSJ

/
(C,HO) 4P + CIN w c\
CH,

— +C H.CL
\\\\\\ 275
oc.1,

4

C

The free phosphonium comjpound was not cottained. Chlorc.wiies of carbcxylic
acid esters react mare vigorously with ;hos;h:tes; main yroducts are the esters
of aialkoxy-methylenamide of phosphoric acid. The chloroamides react with
dialkyl chloroc and dialkyl fluoro phosphites, alkyl dichloro and aikyl 4i-

fluoro phosphites in a similar manner, ,iving thre cecrresponi.ng halogen

’

amidophosphates in yields of tetween 7.5 and 70.%%
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Reaction of N-chloroimides ... B118/B208
RO R' Hal R
PHal + CLlN w= C —_— \\\\PN - C + RCl.
/ AN / I
X R" e 0 R"

Dialkyl fluoro phosphites give with chloroimides rather stable phosphonium
compcunds. Prolonged heating of the phcsphonium compounds reduces the yield
of f.ioro phosphatesy the reaction mixture was, therefore, distilied 1in

A" tnermostable and are slowly hydrolyzed with water. When treating difluovro

,/vacuum after heating for 1-2 hr at 40-50°C. The fluoro amidophosphates are dr

amidophosphatea with aqueous alkali lyes at low temperatures, only one
fluorine atom is hydrolyzed. On the action of a calculated juantity of
sodium alcoholate in the solvent, only one fluorine atom is substituted by
the alkoxy radical. Chloro amidophosphates are not thermostable, contrary
to fluoro amidophosphates, distill only in high vacuum, and are easily
hydrolyzable even al room temperature. W#hen treating chloro amidophospnates
with potassium cyanate in water at 5°C, the cyanc group is substituted for
chlorine, in addition to hydrolysis; in this way, the ethyl ester of

Card 3/4
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Reaction of N-chloroimides ... B118/B2C6 \

diethoxy-methylenamide of cyano phosphoric acid resuits {u a 200 yieid.
By reacting chloroimides with c¢yanc phosphites, cyano amidophosphates are
obtaired according %o Arbuzov's rearrangement (Ref. 2; in yields between
30 and 50%. Dialkoxy-methylenamides of dicyano phosphoric acid are un-

g atable and dacompose with separation of gaseous products. There are 1
table and 4 references: 2 Soviet-bloc.

SUBMITTED: February 15, 196C
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(Sulfenamides.
(Phosphorus orgsni: compounds)

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240430006-1"



"APPROVED FOR RELEASE: 07/19/2001

3 PATRST ZAAETAN IR Y330 I 5 SR I

CIA-RDP86-00513R001240430006-1

BPED IENE 500 TORE B30 DREZSISRN o
o) V. i B i i

PETHOV, K.A.; NEYMYSHEV. , A A,y DOTSEV, G.V.; VARICH, A.G.

React.ons of sulfenyl chlorices and L-chkloramines wit: phosrhor.s
trichloride, dichlorophosphines, and red phcsphorues, Zhur, ob,
khim. 31 no,4:1366-1371 Ap '6l. (MIEA 14:4)
(Chlorarine) (Sulfenyl chloride)
(Phosphorus orgenic compounds)
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PETROV, K.A.; NIFANT'IEV, E.Ye.; NIKITINA, R.F,

Synthesis of diaryl phosphates and aryl phosphonates, and scze
of their properties. Zhur,ob,khim, 31 1no.5:1705-1709 My ‘'él.
(MIRA 14:5)
{ Phosphoric acid) (Phosphonic acid)
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Interesterification of methyl phosphonites. Zhur.ob.kfim
31 no.7:2367-2370 J1 ‘61, (MIr: 14:7.
{Phosphonic acid) (custerification)
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PETROYLK_'i; NIFANT'YEV, E.Ye.; LYSENKO, T.N.; YEVLAKGV, V.P,

Synthesis of esters of phosphorous and phosphinic acidas by

alcoholysis of their amides. Zhur,ob.khim, 31 no,7:2377-2380

J1 'el. (MIta 14:7)
(Phosphorous acid) (Phosphinous acid)
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$365°
.

AUTHORS :

TITLE:

Reactions of Phosphines I,

p215/D304

Petrov, K.A. and Parshina, V.A.

Reactions primary aliphatic

phosphines with aldehydes and ketones

PERIODICAL: Zhurnal obshchey khimii,

TEXT:

v. 31, no. 8, 1961, 2729-2731

In this experimental work the authors studied the reaction of

propylphosphine with formaldehyde, acetaldehyde, benzaldehyde, and

acetophenone; they proved that primary
different aldehydes and ketones.
ceeds according to the scheme .

C3H7PH2+3CH20 + HC1 CSH,?P(CHZOH)SCI

phosphines easily react with
With formaldehyde the reaction pro-

With other carbonylic compounds

the reaction sometimes stops on the first or second alkylation stage,
1t depeands on the reagents as well as the solvent used; e.g. propy!l
phosphine with benzaldehyde in aqueous alcohol solution with HC) forms
propyltri»(phenylmethylol) phosphonium chloride, but 1n absolute ether

Cnrd 1/2
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AUTHORS : Petrov, K.A., Nifant'ev E.Ye., Gol tsova, R.G,
and Gubin, G.V.

TITLE Investigating the chemical properties of acid bis-
eaters of ethylene glycol and methylphosphine acid

PLRIODICAL: Zhurnal obshchey khimiy, v. 31 no. ¥, 1961, 2732.2735

TEXT: In previous publications, the authors have shown that acid bis-
methylphosphonites could be prepared by esterification of the monc-~
ethylester of methylphosphinic acid with glycols. In the present 1n-
vest-gations they studied some reactions of the simplest of these com-
pounds, obtained by eaterification with ethylene glycol, The follew .
ing reactions were studied, 1) Oxidation of bismethyliphosph-nite

[ Abstractor's note. Called subsequently "the starting product™ ] with
nitrogen oxides to the corresponding ester of bismethylphaepbor - acid,
according to scheme (NI). The obtained product 18 highiy hygroscopic
and reacts as a dibasic ac:d. 2) The reaction of the starting product

Card 1/2
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Investigating the chemical... D215/D304

with sulfur; they did not succeed with the product 1tself, only with

1ts sodium salt which was obtained from the product and sod um methoxide

ir. dry methyl alcohol and could be 1s0lated. N2}, 3} The rea.t1on wih
dibutyld:sulfide and methylth:ocyanate (NI', 4 chlo: inatior of the

atarting product which was successful with c¢h'crioe, but not with

SO.Cl,: only a monochlor:de was obtained with chior:ne whi:h was o«x...

d12+d“to a corresponding phosphoni- acid (N4). 5) Aminomethylatinn with -
tetraethyld:aminomethylene; with #quimolar amounts of reagents *hey ob-

tained monomethyl diethylam.n» phosponate INSV, I the las: two rea<tions -
the two phosphon:. groupe showed a different reactivity, only ore of them

tak.ng part 1n the reaction, There are 5 referentes 3 Sov e--bie and

2 ron-~Sov.e1-blo:, The refersnies Lo the Engl:sh-language publi-ations .
rezad as foilows L.W. Daasen, J.Am.Chem.S0c. B0,530:, 1958, F K. Fietds,

J.Am. Chem.Soc. 74, :528, 1952,

SUBMITTED. July 27, 1960
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AUTHORS: Petrov, K.a., Nifant'yev, E.Ye., and Khorkhoyanu, L.V.

TITLE: Peresterification of esters of dialkyl-phdsphinious

acids with glycerine derivatives

PERIODICAL: Zhurnal obshchey khimii, v, 31, no. 9, 1961,
2889 - 2894

TEXT: In the present work the authors studied peresterification o
dialkyl- and diarylphosphinious acids with glycerine derivatives

pounds. The reaction of l.2-diphenylidenezlycerine with 1,2-is0-
propylideneglycerine was 8tudied. The compounds were found to
react readily with simpler esters, methylethyl-, dipropyl- and di-
phenylphosphinious acld. Glycerine derivatives
hydroxyls such as 1,3-ben i i

CIA-RDP86-00513R001240430006-1"
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mosphere;
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and in tpe presence of sulphur conve
phonates angd thiophosphonatea.

according to Arbuzov g reactioun
responding halogen derivativeg.
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tives fronp Polyatomic alcohols if
duce. In the viesent wor
tion 1n order 10 produce
Polyatomic alcoho.s.
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Pereeterificution of csters ,,, D215/D306
R = C2H5’ C3H7o -
R' = 33 79 C6H5.

of dipropylphosphinious acid was oxidized with nitroger oxidesg at /
-10YC until 4 permanent green coloration wasg obtained. Vacuup dis- /
tillation of the solution Yielded the Propyl ester f dlpropyiphon-

phinic acid with high purity; b.-pt. 105-1049¢C/] mm Hg,

n; - 1.4418, dfo - 0 9543, ang having an empiricag}l formula

Card 3/6
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C9H2102P. The ester g coloriess, odorless, insoluble ir water,

and scluble in ether, tenzene, carbon tetrachlor
ether. Similarly oxidations of

esters of dipropy.-
.2 mm,

20

e .
-~ 1.4530, dA

o pe 17170480 . a=d
1.0176 and CI6H2104P b p.. P .AA8 /‘.O mm

<
np
n%o - 1.5130. Both €s5.ers are 1nsoluble in water and petroleun

ether and soluble in uaicohol, acetone, benzene, chloroform ang
carbon tetrachloride. Addition of sulphur to both Propyi- and i,2-
+8opropylideneglycerire esters of dipropylphosphinious acid wsas
conducted by heating the esters with thoroughly dry sulphur at
140-1420¢ (exotherr.ic reaction). The corresponding sulphur derivg-
tives have b.pts. 8:-829¢/0.5 mnm and 141-140°C/1 mm respectively,
unpieasant odors, and are both insoluble in water ard soluble 1n

Card 4/6
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Peresterif:cation of esters .., D215/D306

common organic solvents. Propyi-, l,2—1sopropylideneglycer1ne- and
the l,j-benzylideneglycerlne esters of dipropylphosphlnlous a-:d
undergo the Arbuzov rearrangement with methyl iodide to yield re-
Spectively dipropylmethylphospine Oxide, b.pt. 91-939C/. mm, n pt
59~59.59C, the above oxide and 2.2—d1methyl-4-1odomethyldioxo;en«

7 bt 81-85%C 9 mm ngo - 1.5038, and the oxide as before ang
P-phenyL-S-iodo—dioxan b.pt. ll’—l?OoC/9 mm, ngo - 1.4G83. The pre — /

ester of diphenylphosphlnlous acld was carried out by rescting the

corresponding alkyl (propyl or ethyl) dichlorophosphlte, pyridire,

a.2ohoi and propyl- or phenylmagnesium broriide respectively :n

ether at -659C, Distillation of the reaction mixture Yields 1n the
first case the pPropy. ester of dipropylphosphinlous acid 5 pr, 75.
1 0 20 . .20 -

717C/7 mm, D™ - 1.4450, Q" - 0.8473 MRfound 54.04, MRca;cu;a:ed

54 .94, which ig a motile Liquid with unpieasant sme.l wr:ch SEgNnl -

paration of propyi ester of dlpropylphosphlnlous acid and t*the ethyl ///

Curd S5/F

_1"
APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240430006



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R00240306-1

Gildi. gl b L Winii :

oo

5/079/61,04./CC3 "o _ .
Peresterificat: 1 of esters . D2.5/D306

‘€8 1n air and wnich :s insoluble in water butl so.ible .n IOmmSr
organic solvents; in the second casge the ethyl ester of dipreny. -
ohosphinious ac1d4 o p- ;27—12800/; mm; ngo - 1:591U. There gre
“able and 8 references: 4 Soviet-blce and 4 non-5Soviet-plc~ The
references to the Engiish-language pub.:cations read as fol.lows:
J.S. Patent 2,584,4C7: E Jaer, H.L. Fischer, J., Am. Chem So-
"3, n029, 1348 C.N. Sm:th. D. Burnett, J. Ecor. Entornio. . 444,

1

-949, T.H. Bevan, T. Malkin, D.B. Smith, J. Chem. Soc ! 5L 1487

SUBMITTED: September & L3690
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AUTHORS: Petrov, K.A., Smirnov, V.V., and Yemel'yanov, V.I.
TITLE: Alkylation and arylation of white phosphorus

PERIODICAL: Zhurnal obshchey khimii, v. 31, no. 9, 1961,
3027 - 3030

TEXT: The authors for the first time carried out direct alkyiation
and arylation of white phosphorus without catalysts or activating
additives., Heating benzyl chloride wi<h white phosphorus at 3000C
for 4 hrs. gave benzyldichlorophosphine. It may be assumed that
alkylation and arylation reaction proceed according to a free radi-
cal mechanism as in both alkyl and aryl halides. C - Halogen bond
may undergo homolytic splitting. The “ree radicals formed attack
the white phosphorus molecule, whose structure is a tetrahedran

with P atome at eac: apex; this decomposes into two P2 molecules

only at 800°C. In the 1initial stages of alkylation and arglation
the splitting of P - P bond occurs under the actio:r of free radi-

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240430006-1"
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Alkylation and arylation of ... D215/D306

renewed attack cau
phosphonate . .
P4 + BC6HSCH2 + 301 — 06HSCH2P012 + (C6HSCH2)2PCI.

The authors e i elation between the 8tability of the
free radical m temperature, et which the reacticr
Jdcecurs by introducing the following €roups into the reaction

06H5¢H2 < C6H5CHCH3 < (c635)2bH <(06H5)30,

“he stabil ases from left to right. The tempera-

i dezreases on passing from haloderivativeg
€ less stable radicals,

ble radicals; for benzyl chloride the temperature 1ig

l-chlorophenylethane 2709¢, for diphenyl-chloromethane 250%C, ang

for triphenylchloromethane 225%¢, Aralkylation of white pPhosphorusg

with benzyl chloride wag conducted in g Sealed tube heateq at 3000

C for 4 nhrs, Distillation yielded three fractions, the second

40430006-1"
APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R0012
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Alkylation and arylation of ... D215/D306

being identified as benzyl dichlorophosphine. This was disso.ved
in CCl4 and nitrogen oxides passed through the solution to give

benzylphosphinic acid dichloride, b.pt. 13000/2 mm. Hydrolysis of
the latter by refluxing with water vielded white crystalline ben-
zylphosghinic acid, m.pt. 166-166.5°C. The third fraction, b.pt.
234-236°C/12 mm was identified as dibenzylchlorophosphine. Tre d1-
stillation residue after boiling with alkaline H202. neutralization

and acidification gave dibenzylphosphinic acid. Arylation of wh:te
phosphurus with bromobenzene using a similar method gave pheny.di-
bromophosphine, diphenylbromophosphine and triphenylphosphineoxide.
Arylation with m-bromotoluene gave m - toluyldibromoprosphine b.pt.
110-1119C/2 mm and di-m-toluylbromophosphine, b.pt. 141-142°C/2 mx.
Alkylation with n-octyl bromide produced n-octyldibromophosphine o,
.pt. 72°C/22 mm and di-n-octylbromosphosphine b.pt. 140°C/1. mm.
There are 10 non-Soviet-bloc references.The references to the Erg-
lish language publicutions read as follows: O. Masson, J.B. Kirk-
iand, J. Chem. Soc., 5%, 1:‘8, 1870; F.W. Bennet, H... Eme.eus, ¥

Card %/4
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SUBMITTED: September 5, 1960
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AUTHOKS -
Korotkova. V. P,

TITLE: Diethyleneimides of B-amin
II

thiophosphinic acids,

Petrov, k.., Gavrilova, AT,

§/079/61 /03 1/009/0049,. : -
D215/D306

Shatunov, V.K., and

oethylphosphinic and

PERIUDICAL: Zhurnal obshchey khimii, v, 31, no. 9, 1961,

* 3076 - 308)

TEXT: The present work isg g continuation of an earlier work,
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lamine and allylamine; they were found to add to imides of vinyl-
phosphinic and vinylthiophosphinic acids to form imides of p-amino-
ethylpuosphonates and thiopuosphonatee. according to the foliowing
reaction:

[ ] /. Ct

“H,
(JhrJvH»Jv(\ | ) + HNRy — RyNCH,CH,P! N | )

; CH [ CHyly
(s P (S) i

I Diethylamine, piperidine ang ethyleneimine readily combine gt room

; temperature over g period of 1,5-2 days or at 40-50°¢, for 4-5 nhrs,
Dibenzylamine ang allylamine react in the presence of ¢ talytic
quantities of sodium alcoholate. In al]l cases 1t is adviseble tc
use equimolecular quantities without g solvent. Addition of arineg
to the imides of thre acids is more difficult thar in tie case of
the addition of amines to neutral esters of the acids. The addi-
tion products of piperidine, morpholine and diethylamine with the
imides of the acids were purified by vacuum distillation (10-4 mm),
the products of the other amines decomposed on distilling. Al: di-
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PXRIODICAL: Zhurnal obshchey khimii, v, 31, no, 9 196}
3081 - 3085

alkyl~ and alkenylthiophospuinic and allylphosphinic acids, ang
investigated the addition of mercaptans ang alcohols to diethvlene-
imides of vinvlohosohinic and vinylthiophosphinic acids. Their ain
was to prepare lmidophospnonates and thiophosphonates containing
ether angd thioether groups in a radicg] ! With phosprorus
through carbon, i alkenylth;opaosptl-

i reacting the correc-
Y benzene (r o-pa-
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1 the presence of & tertiary bage (HC1 acceptor) at -.. % 8-
ding to the foj; Wlrg reaction:

R - PCl H CH,"
2 2 2R N 2
LI 2HNd s MNP W ,
S(0) CH —R3N * HC2 ] \\PH
2 S{(0) e 2
The products were colorless liquids, readily soiuble in water ard
organic 8olvents; some of them ¢rystallized on prolonged 8tanding
Almost all the compounds distillegq in Yacuum, the gne exceptic:
being the diethvleneimide of B-chloroe:hvlthionhosnhinic arin
®hich polymerizes gt 100-102vC ang lU™mm pressure Procably gue -
HC1 8plitting off which 1nitiates 8pontaneous Polvmerisgtinnp The
droperties and yields of some of the prepared pPnosphinutes ung
“hiophosphinategs are given in tabulateq form, Diethylenelmides of
Vvinylphosphinic and thiophosphinie acids form additior products
vwith mercaptans ang alcoholg, tans the reactiop occurs
&t 609C and ig complete in 14-15 nrg, o less if cataiyt;c quarty -
ties of sodium alcoholate ig Fresent, Ethylmercaptan adds more
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€asily thar butyl mercaptan and in general the reaction proceeds

as follows:

CH, = CHP N//THQ
AN

CH
2
BSH, msch. on. p N/I )
3(5 CH,/ 27" AN
2

5(3) CH

heating in the bpresence of glcoholates. Better yields were obtained
by reacting alcoholates with diethyleneimides of B—chloroethylphos—
phiniec acig. There are 2 tables and 3 referencesg; 2 Soviet-bloc /
and 1 non-Soviet-bloc. The reference to the English—language pubi:-
cation reads gasg follows: U.S. Pat, 2,654,738, 1953; U.S. pat 2,672,
4599 1952.
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