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Abst Journal: Referat Zhur - Knimiya, No 19, 1956, 61599
Authors w
Institutions None
Title: Unsaturated Esters of the Aclds of Phosphorus

Original
Periodicals Uspekhi khimii, 1956, 25, No 2, 162-189

Abstracts A review. Bibliography, 134 titles.
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Heskvea,
(Phesphereus acid)
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. 20-114 - 3-25/60
AUTHORS1 Gefter. Ye. L¢, Kabachnik, ¥. I« Corresponding Member of
“the |

TITLEs The Produotion and Investigation of Some Vinyl Ethers of the
Acids of Phosphorus (Sintez 1 issledovaniye vinilovykh
efirov kislot fosfora)

PERIODICALs  Doklady Akademii Nauk 9SSR, 1957,V01s114,Nr 3, ppo541-544 (USSR)

ABSTRACT The not substituted vinyl ethers which recently became kncwn
were for the first time gynthesized by the dehydrochlorina-
tion of corresponding P-ohlorethylic ethers. Somewhat later

this was carried out by the interaction between acids of the
trivalent phosphorus and chloracetaldehyde according to Perkow.
In the present paper a new method of synthesizing vinyl ethers
cide is described which is based on the inter-
the chloranhydrides of these acids and acet-
aldehyde and triethylamine. In this case the authors proceed-
ed from the following agsumptionss - Kabachnik and Shepeleva,
when studying the reaction of the chloranhydrides of the acids
Card 1/) of the trivalent phosphorus, care to the conclusion that this
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The Production and Investigation of 3Some Vinyl Ethers of the Acids of
Phosphorus

reaction is the first stage of the formation of the o« ~-chlor-
alkyl ethers of corresponding acids. At higher temperatures
the latter are subjected %o further modifications, The forma-
tion of the products connecting aldehyde to phosphorhalogenide
was confirmed by Fayzullin and Trifonov by means of physicale
—chemical methods of analysis. The authors stated that the
addition of a strong organic base %o the aldehyde-halogenide-
-system of the phosphorus will lead the reaction in the di-
rection of vinyl ethers of the acids of phosphorus, a faot
which was confirmed by experiment. Furthermore, the strc ture
of some of these vinyl-ethers was proved by the saponification °
of some of them in corresponding acids of phosphorus and by
their re-etherification with acetic acid. This led to the
formation of vinyl acetate. By means of the here described
nethod the authors substitutdd a series of new vinyl ethere
by phosphite, and furthermore they synthesized & series of
phosphorus acid and finally trivinylphosphate. The yields from
this reaction are relatively small, i.c. not more than
30 - 35 % of theory. The polymerization capacity is character-
istic of the obtained vinyl ethers. From the data of table
Card 2/} 2 it can be concluded that relatively low-molecular substances
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20-114 -3-25/60
The Production and Investigation of Some Vinyl Ethers of the Acids of
Phosphorus

of linear construction that is of ethers with only one double
binding are forued. The ethers with 2 and 3 doubdle bindings
can be polymerized much more quickly. On this occasion
spatially net-like polymers are formed which are insoluble
in organic solvents. There are 2 tables and 10 references,

7 of which are Slavioc.

ASSOCIATIONs Scientific Research Institute for Plastic Substances and
Ina_titute for Elementary-Organic Compounds of the AN USSR
(Nauchno-issledovatel’skiy institut plasticheskikh mass 1
Instzstut elementoorganicheskikh soyedineniy Akademii nauk
SSSR

SUBMITTEDs February T, 1957

card 3/3
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GEYTFR, Yo.L,

Synthesis and properties of diaryl osters

of vinylphosphinie acid,

Khim, nauka 1 prom, ) no.,lUsS544 158, (MIRA 11:10)
(Vinyl aloohol) (Phosphinic acid)
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50V/63-3-6-27/43
AUTHORS: Gefter, Ye.l., Paghkov, A,B., Lyustgarten, Ye.I.

TITLE: Inveastigations in the Field of Obtaining Hew Types of Pho-
sphorus-Containing Cation-Exchunge Resins (Issledovaniya v
oblasti polucheniya novykh tipov fosforsc.lerzhashchikh kationo-
obmernykh smol)

PEXIOPICAL: Khimicheskaya nauka i promyshlennost'. 1958, Vol III, Nr 6,
p €25, (USSR)

ABSTRACT: A method is described for obtaining a new type of cation-ex-
changing phosphorus-containing resins on the basis of .
di-ﬁ,B'-chlorethyl ester of the vinylphosphorinic acid and
divinylbenzene.

There are 8 references, 3 of which are Soviet, 3 English,
1 German and 1 French.,

SSOCIATION: Hauchno-issledovutel'skiy institut plasticheskikh mass (Scien-
tific Research Institute of Plastics)

SUBLIITTED: April 18, 1958
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AUTHOR: Gefter, Ye.L:

4
¢ Phosphoric Acl
o SOm® Chloroanhydrides © t fosfora)
TITLE: '? “Zﬁ“.;{é?ﬁiﬁwm xhlorangidridov kislo

Me

' . 691-691 (USSR)
Zavodskays Leboratoriys, 1958, Vol 2 Nr 6, PP
PERTODICAL:

od by
re usually analys y
roanhydrides of phoaphorio acid & ¢ e e by thebde
ABSTRACT: The ohlcio i L oo vy e
:Om;rn:tion 1y ond m:ﬂ w
emm :
ey because
iR, B o ot e 2 921 23
iilﬁ:ﬁ?ﬁ' sharp. From L ax;nly Lo e th; ::1021-‘0-
o
- m{h]:ea:::.ds of trivalent phosphorus salts
: acids are produ

d:
- HP(OH)2: /:l> Ho)oH /
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js results obtained.
oula . A table shows the analys Y
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GEFTER. YE- b+ N

TITLE: geme Esters of K%Chlorocrotylalcohol (Nekotoryye slozhnyye efiry
xakhlorkrotilovogo spirta).

PERIODICALS Zhurnal Gbshchey Knimii, 1958 yol. 28, Nr 2, PPe 19597 (USSR).

ABSTRACT ¢ The esters of the ‘-chlorocrotylalcohol, unknown with the exception
of their acetates, ne basis of the present paper which inve®
stigates the influe —chloracroty} group on some properties
of esters. The corresponding € ters were obtained from the reaction

with adipic=, sebacic=y thiopropionic acid and phtalic anhydride (in
presence of p=toluene sulfonic acid) (table). The glowness in reaction
and the bad yields of the phthalic anhydride are explained by the e®
lectronsgabivity of the = chlorocrotyl groupe All mentioned esters
can be distilled over in vacuun without polymerization 1o dryness,
inspite of the presence of s and high boiling points. The
the boillng point, ’ the specific volume
ptained and of certain noutylesters of the
correspgnding are comparede Hence it appears that by the
substitution of ue ir the esters of dibasic acids

with a (—chlorocrotyl residue an jncrease of the boiling temperature
by 1lo-15° (at 2.2,5 om) and 3 reduction of the flash point by 10.20°

/ /
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79-2-47/6L
Some Esters of ‘;ChlorocrOLylaICOhOI. resistance is ef”
at, reduction of the specific Volut; Brenken, the 5pes
PN T afﬁ:h point was determined according
fected. The

to GOST 6581-53.
resistance according .
;lixitg \;:1\1:;0 tables, and L Slavic references

kiy
hn 1ssledovatells
{entific Research Institute for Plastics (Nauchno=

ASSODTATION: i?\s:r;tut plasticheskikh mass)e

SUBMITTED:  January 2L, 1957,

AVAILABLE:  Library of Congresse
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GITHOR: Gefter, Ye. L. 19-28-5-52/69

(PR ——Ymproved Methods T tne rptaends of phengldichlurophosphine

and of Dichloroanhydride of .-lmnylphoaphinic Acid
(Uluchshennyyo metody sinteza fonndikhlorfosfinn i
dikhlorangidrida fonilfoafinovey kisloty)

psRIODICAL: Y(hurm)\l Obshchey Knimii, 1958, Vol. 28, Nr % pp»1538-1}40
USSR

ABHTRACT: Pnenyldichlorophosphinc and dichlnronnhydride ot phenyl-
phosphinic poja wpe the I A iy cemoninse products
in the synthuse f iy et R LI ..t a.rgano=
phosphorus J N L. T ocsutnoeo of

chlorine pnpyurides By, POARVET v oirTg T santages.
PhenyldtchlorOphOSpnine aan bo R RTLA LA SR ., ¢ arent weys
(ref 1). 4 n oprop o gt of o ctical
importance: gt IR ORI RS < n1oaphor-
trichiovide in thi G i st SRty oV not be
pprlicd ol Lo ot her engai OF inflamra: fon and

B 0 thu reld pppuratns ancessary fer it.

Cew LiE Ciarle sanveraion of benzen with vhasrhorud
trichloriiic jn Lng vppresence of slunminut entoriae pafle 1,?),
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Improved sethods for the tynrhesif of wponyldichlore= 7&-?8-1-52/69
paosvhine and of vienloronnhydrid” of - henylnnosrhinie

il

anseh e sin Lo vl practical because {4 necessitates the
dangerous operation of combing the catalyst. o - F Vot

bt e the 0 gttt sl ‘the hest
wigdia o uh's-ly|d‘¢t’r~l.‘-:'M-"u‘-‘t TRRTCLI T R mathrd
; 1 crrnhydiion

nmounted 50 (852 (o 0 v copinert o Atens

1 ununylpnnuphinic neia oun be pepe Li@ea by the cofdntion
o the unenyldichloruphonphine vith oxy:n (vesy duncuroua),
by euioriee and phoaphorpentoxinu, by nnrtial ny tentyais of
pheuyiuetruunlnruyhcsphinc, or hy a vreptment with suliur

dioxide, nnd <innlly, by conversion of phonyLnnuvvhinic paid

with phnnphorpuntachlorinc {ref 1), After ihe iy aficed on

of the most convenient mentioned synthesis oot s fortthe
two chloronnhydridag the eguthors found thnt ihe RERVITII g
¢hlorophoaphing can be obtained in =2 aimple »nd hgraless
way in better vields compaved with those menticned in
reverances. Tnis mathed acnsiats nlgo in the conversion of
benzene with phosphorus trichloride in the presence of
aluminum chloride (at a mol -atio of 1:%:1);the catalyst
curd 2/3 muot, however, be bound to pyridine after the renction nod
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3 TGS

Improved Methods for the Synthesis of Phenyldichloro- 79-28-5-52/69
phosphine and of Dichloroanhydride of Phenylphoaphinic
Acid

been c-rri;d out, and tho‘phcnyldichlorophoaphine must

be directly rodi.tillodifrcl'tho'rouotion f1ask in vacuom
{yield 90 %) (vef 3). By the aotion of chlorine on the
phenyldiohlorophonphino ‘the phnnyltotrnohlorophoaphine was
obtained; in the conver-ion.'ith‘nulfnr dioxide the latter
yielded the dichloroanhydride of phenylphosphinic acid
(yiela 90 %) (see the general scheme for the synthesis of
the two chloronnhydridet). There are 3 references, 1 of
which is Soviet.

ASSOCIATION: Nauchno-in.lodov.ttr'lkiy institut plsstieheskikh'uass
(Scientific Research Institute for Plastics)

SUBMITTED: September 6, 1957

Card 3/%
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AUTHOR: Gefter, Ye. L. sov/79-9q-7-40/64

e M;,-_»'mgr'.aanw..'

A

Inproved Method of the gynthesis of the )i—B,a'-Chloro—.‘Ithyl
water of A-Chloro-"thrl thosphinie acid (Wiuchchennyy petod
sinte.a di-ﬁ,B‘-khlorctllovogc o2fira ;-khloretilfosfinowoy

kisloty)

p31OnIcAL:  Zhurnal obshehey Khinmii, 1759, Vol. 23, Nr 7. pr. 190A-1002
{ysSR)

ABITRACT ¢ wollowing the Arbuzov igomerization ot tri-B,B',ﬂ“-chloro-
ethyl phosghite M, I. r=bacinik acd P. . Rossirskuya ch-
toined toe -G,g'-ehloro—&hyl egier of the B-chloro-othyl

phosphinic aeil (Ref 1). Thie regction 1a, however, dangerous
us at 150-160" it hay ulmost an explogion cheracter, tecou:»
of the existing overhasnting. Up to 1507 this reaction tekesn
nlece slosly (in e yield of 4¢ Y. Sesides the mononolecular
machanism nlso a ntap-1live mechanism takes place which cause=s
the [ormation of a greut arount of an undistillable syrup
{%ef 2)¢ The author succeaded in removing the danger of
sxngloaion by the jpomerization of the above mentioned vhos-

Card 1/2 vhite, with vivid stirring in the prevence of inert aclvents
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SOV/79-28-7-10764
Improved Yethod of the Synthesis of the Di-ﬁ,a'-Chloro-Ethyl Egter : of
f-Chloro-tthyl Phoaohinic Acid

(xylene, cumene) and at ouited temperatures (oaximunm 156-1600).

This way the ovarheating ts avoided, the monomol ecular cour:ae

ot reaction is secured and the yield of di—ﬂ,a'-chloro-ethy}
ester of the sbove mentioned ecid 18 increased (63-67 *4). This
hormless method makes accesgible the dichloroanhydride ¢f the -
A-chloro-ethyl phoephinic ancid (Ref ?) and of the derivatives
of i-chloro-ethyl phosphinic acid (Ref 3), as well as of viryl~
phoaphinic acid (itefs 4, 3) in 8ny quantities, which hither-
to hag been impossible. The results obtzined in some typicsl
exveriments concerning this jeomerization may be seen from the
table. There are 1 table and 6 references, 4 of which are
Hoviet. .

AGSOCTATION: ﬂauchno-issledovatel'skiy institut plasticheekikh mess
(scientific Rescarch Tnetitute of Plastics)

SUBMITTZED: June 11, 1951

1. Phosphinic acid esters--Synthesis 2. Phosphinic acid esters
--Isomerism 3. Phosphinic acid esters--Chemical reactions
4. Chemical reactions--Hazards
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icheskie
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s/191/60/000/004/010/0‘5
BO16/B0SE

AUTHORS? cefter, Ye. Loy Moshkin, P. A

TITLEs Simple Laboratory Method for the Synthesia of Di-(;,(\'-ethyl
Chloride Ester of Vinyl Phosphinic Acid
PERIODICALS plasticheskiye massy, 1960, No. 4, PP 54-59
TEXT: The authors report omn the continuation of studies concerning the /
phosphinic acid

synthesis of di-fs 1-gthyl chloride ester of vinyl
1. Kabachnik and P. A, Rossiyskaya, Refe 5)

(M. I. Kabachnik, Refe 33 M.

which was improved bY Ye. L. Gefter (Ref. 4). They carried out the reaction

jn a single reaction vessal, without isolating intermediate products. Thus,

they simplified all stages of the reaction. They proved that a non-diatinsd

phosphorus trichloride may be used in the first stage. The admixtures of
ounds with

HC1 and phosphorus oxychloride contained in it give comp
ater (ethylene chlorchydrin and

ethylens oxide, which are geparated 1

tri-p,p' v n_chloroethyl phosphate). The second stage, viz., the thermal

jsomerization of tri-fji ,(s"-chloroethyl phosphite, wag lamproved by using
itn little paraiaomer) ag

commercial dichloro benzene (isomeT mixture W
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Simple Latoratory Method for the Synthesis s/191/60/000/004/010/015
of Di-p,p'-ethyl Chloride Ester of Vinyl BO16/B058
Phosphinice Acid

solvent. The lower boiling point of dichloro benzene compared with other
solvents (Ref. 6) permits quicker isomerization than previously. In the
third stage, viz., the hydrochlorination of the di-p,s'-chloroethyl ester

of fl-chleroethyl phosphinic acid, the authors recommend potassium or

sodium acetates (Cerman chemists, Refs. 7,8, simultaneously conducted
similar studies independently from the authors). Consequently, the non-
distilled isomerization product of tri-f,/A',fi*--chloroethyl phosphite

could be dehydrochlorinated. The amount of NaCl remaining after dehydro-
chlorination was filtered off. Acetic acid and dichloro benzene were j/
distilled from the filtrate in vacuo. The residue neutralized with sodium —
hydroxide was distilled in vacuo, and 50-55% of the theoretical yield
related to PCl3 was obtained as final product. A yield of only 45-49% is

obtained if each individual intermediate product is isolated, the process
getting more complicated, too. Polycondensation occurs besides isomeriza-
tion. A considerable amount of resin is thus formed. Dichloro ethane is
algo separated. L. S. Ludentsova participated in the experiments. There

are 8 references: 4 Soviet, 2 US, 2 German.
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AUTHOR: gefter, Ye. L.
—

TITLE: Phosphorus-containing Compounds, an Important Raw Material
in the Plastics Industry

PERIODICAL: Plasticheskiye massy, 1960, No. 5. PP- 47-55

Chemistry and Application of Organophosphorus Compounds at Kazan' in
November, 1959. It gives a survey of publications on phosphorus chemistry,
especially the chemistry of organophosphorus compounds. The author deals
with the following subjectst 1) Organophosphorus monomers: chlorides of
organophLosphorus acids; diamides of phosphinic acids, esters of phosphinic
acids, phosphorus chloro nitrile; 2) low-molecular phosphorus compounds}
esters of phosphinic acid, esters of phosphoric acid, tertiary phosphines;
3) phosphdrus—containing polymers: a) carbo-chained polymers; polymers and
copolymers of unsaturated esters and amides; phosphorus«containing, high-
molecular compounds (reaction of starch, polyvinyl-, polyallyl alcohol
with phosphorus oxychloride, phosphoric acid chlorides, or urea phosphate;

Card 1/2
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Phosphorus-containing Compounds, an Impor- s/191 60/000/005/014/020
tant Raw Material in the Plastics Industry BO04/B064

jntroduction of phosphorus by means of phosphorus trichloride into arowaiic
polymers); b) heterochained polymers: phosphorus-containing polyesters and
polyamides, polyphosphorus chloro nitrile, and its derivatives. Polymers
on the basis of unsaturated tertiary phosphinic oxides of the

CH2-CHP(O)R'R" type, and application of the procedures developed for the J/

production of block, grafted, and stereoregular polymers to organophos-
phorus compounds are considered to be promising. The use of phosphorus-
containing compounds in other branches of national economy (anticor-
rosives, extracting agents, glassmaking lubricant additives)is mentioned.
A. Ye. Arbuzov, M. I. Kabachnik, L. 2. Soborovskiy, A. Ya. Yakubovich,

P. A. Rossiyskaya, Yu. M. Zinov'yev, M. A. Englin, and Ye S. Shepeleva
are mentioned. There are 137 references: 42 Soviet, 58 US, * Australian,
12 British, 3 Canadian, 5 French, 16 German, 2 Japanese, * Polish,

1 Swedish, and 1 Swiss.

Card 2/2
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5/191/60/000/011/003/016
BO13/BOS5k
Li, P. 2., Mikhaylove, Z. V., Sedov, L. N. Kaganova, Ye, L.,
G'fur. Ye. L.
Laminated Plastics on Glass Fiber Basis. Report 13. A New

Binder on the Basis of Unsaturated Polyester Resins With
Addition of an Organophosphorus Compound

PERTODICAL: Plasticheskiye massy, 1960, No. 11, pp. 9 = 10

TEXT: The authors studied the possibility of producing incombustible resins
with the use of dichloro-dlethyl ester of vinyl phosphinic acid (DE).
Dichloro=-diethyl ester was synthesized by Ye. L. Gefter. Experimesnts with
the use of DE with usual resins gave no satisfactory results, Its use with
chlorine-containing polyester resins is much more promising. The effect of
organophosphorus admixtures on the properties of chlorine-containing resin
is shown in Table 1, Hence, it appears that with addition of small DE
amounts the properties of resin remain practically unchanged except for

the gelation rate, Some physicomechanical properties of glass-reinforced
Card 1/2
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Laminated Plastics on Glass Fiber Basis. $/191/60/000/011/003/016
Report 13. A New Bihder on the Basis of BO13/BOSk4

Unsaturated Polyester Resins With Addition

of an Organophosphorus Compound

plastics from chlorine-containing polyester resin, with and without DB
addition, are given in Table 2. The refractoriness of samples of glass-
reinforced plastics was tested by exposing the sample to an open flame
for a definite time, and - after removal of the flame - determining the
duration of independent burning and glowing of the sample, as well as the
1oss of weight (Table 3). Combustibility of glass-reinforced plastics was
11ttle reduced by the addition of DE to the general-purpose resin of the
type N1 (PN-1). On the other hand, an introduction of small DE amounts
into chlorine-containing resin, which is only slowly extinguished after
removal of the flames, warrants the production of hardly combustible glass-
reinforced plastics. There are 1l figure, 3 tables, and 3 references:

1 Soviet, 1 US, and 1 British.
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8,/063/60,/005,/004 /003/003
5.3630 A003/A001
AUTHOR : gefter, Ye.L.
TITLE: The Derivatives of Phenyl-b-Chloroethyl- a‘nd Phenylvinylp‘ncspm::ic
o Acids r]

PERIODICAL:  2Zhurnal v8e80yuznogo khimicheskogo obshchestva im, D.I. Mendeleyeva,

1960, Vol. 5, No. 4, p. 479

TEXT s Phosphorus-organic compounds with two or three C-P tonds in the

molecule hawe been studied only little thus far, therefor~ the prepara%tion of derivatives
of phenyl- ﬂ-chloroethyl- and phenylvinylphosphinic aclds was investigated, The
synthesis was based on the phenomenon discovered by M.I. Kabaczntk and P.A Rossiy-
skaya (Ref 3) that ﬁ-cnlor—cethyl esters of the phosphorous acid and the substituted
phosphorous acid can undergo regrouping during heating withou’ addition of halide-
sontaining compounds. The initial product was phenyldichloT sphespnine, Its inter- b(
sction with ethylene oxide yielded the ai-f3, ﬂ‘ 2GhMre'd'iyl Jgster of +he phenyl-
phosphinous acid (m.p. 138-140°C at 2-3 mm Hg, n°, 1.5420, 47y 1.2620, CyoH1302FCl,,
yield 94%), Heating the di- /5 f! -chlorethyl estBr of phenylpnosphinous acid in
desalin fecr 5 hours at 180-20060 produces 1ts {somer, viz,, the K-:hlorcemylester

of +he phenyl-P-chlsx‘oethylphosphinic acid, m,p. (with decempoiitizn) 165-170°C

Card 1/2
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8,/063/60,/005,/00% /003/003
A003/A001

The Derivatives of PhenyL-p-.Chloroethyl- and Phenylvinylphosphinic Aciis

at 2 mm residual pressure, CIQHDOQPCIQ. Treatment with phosphorus pentachloride
ylelded agid chloridﬂéoof phenyl-7 - chlorethylphosphinous acid, m, p. 150-153°C at
2 mm; n°. 1.5642, 4% 1.3409, CgHyOPCl,, yield 74 5%, The interaction of this
acid chloride with various alcohols proSuced the esters of phenyL-ﬂ-chloroethyl-
phosphinous acid cited in Table 1, These esters were treated with alcohol

alkall or triethylamine, This treatment ylelded the esters cf the phenylvinyl.
phosphinous acid cited in Table 2, There are 2 tables and 4 3oviet references,

ASSOCIATION: Nauchno-isaledovatel' skiy institut plastmass (Scientific Research
Institute of Plastics)

SUBMITTED: March 28, 1960
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8/191/61/000/001/01)/015

B101/B205
AUTHORS 3 Gefter, Ye. L., Kabachnik, M. I.
TITLEs Synthesis of ﬁ-chloroethyl phosphinic acid dionloride

PERIODICAL: Plasticheskiye massy, no. 1, 1961, 63-65

TEXT1 The conventional methods of synthesizing ﬁ-chloroethyl phosphinic
acid diohloride - starting material for the synthesis of chlorides and
esters of vinyl phosphinic acid - have the following disadvantages!
a) Treatment of di-p,ﬁ'-chloroethyl ester of f3-chloroethyl phosphinio acid
or of the isomerization products of tri-[i.[&',ﬁ"-chloroethyl phosphite
(commercial chloroethyl phosphinic acid) with PCl,j at 150-160°c requires
/

the application of pressure to warrant a yield of 70%. b) Interaction of

PCIB, 0234(:12, and AlClB. and subsequent hydrolysis is & very complicated —

procedure. c¢) Reaction of P013 with C,H, and 0, gives only low yields.

For this reason, the authors examined the possibility of obtaining
sufficiently large yields of ﬁ-ohloroethyl phosphinic acid dichloride

Card 1/3
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5/191/61/000/001/013/015
Synthesis of f-chloroethyl... B101/B205

without applying pressure. Two ways of this synthesis were studieds

1) Direst conversion of the di-p,ﬂ'-chloroebhyl aster of Pp-chloroethyl
phosphinic acid into the amcid, and subsequent treatment with reagents
leading to the formation of the acid chlorides 2) direct conversion of the
p.ﬂ'~ohloroethy1 ester of A-chloroethyl phosphinic acid (CEPA) into the
acid chloride without synthesizing the free acid. Concerning 1) the
following is noteds Pure or commercial di-ﬁ,p'-chloroethyl ester of gEPA
masy be sonverted into CEPA by reaction with anhydrous HCl at 140-160°C if
atmospheric moisture is excluded:

.
0102H4P0(002H401)2 + 2HC1 — 01023490(03)2 + 201,C,H,. Treatment of this
acid with thionyl chloride, phosgene, PClB. or SiCl4 failed. Treatment
with 80012 in the presence of catalytio quantities of pyridine gave only
a small yield of the acid diohloride. Treatment with PCl5 or P015 + Clz.
however, gave the dichloride of CEPA in yields of up to 80%. The second
synthesis was brought about by interaction of PCl5 with the initial ester

at 140m150°C, in the presence of small amounts of metallic chlorides

Card'2/5
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(FeCl,, CuCl,, or AlCl
e 3’h)'ev2, " A d3) as catalysts; reaction with 81014, COClZ, PClj. or
2, he ér, failed. Exclusion of atmosph
Sagill, : pheric moisture and ste wise
o ﬂ? ;" PCI5 are needed to obtain a yield of 80%. When using prie

PP’ 1p"-ethyl phosphite, the Yield varied f
synthesis failed . ot thy toraok.  The

when using PCl5 + 012 because of the formation of yellow

phosphorus. L. §. Ludentsova assisted
in th
9 references; 6 Soviet-bloc and 2 non-Sovie:-teyi‘gzx:imm“L There are

J

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610006-8"

SRR AT G A ST AR T AR TS



CIA-RDP86-00513R000514610006-8

G Emdesy

5

"APPROVED FOR RE

©s N

LEASE: 08/23/2000

R L e

89918 _
1S&IY g{ 13%234000/002/905/012

AUTHORS: Rubtsova, I. K., Gefter, Ye. L., Yuldashev, A., Moshkin,P.A.

e s ———

TITLE: Synthesis of some hardening phoaphorus-containing
polyesters by polycondensation

PERIODICALs Pleaticheskiye massy, no. 2, 1961, 22 - 24

TEXT: Phosphorus-containing polyesters with otherwise good properties
also show essential negative features (1ow melting points, inability of
hardening), which circumstance induced the authors to develop 8 method of]
synthesizing phosphorus-containing hardening polyesters. For this pur-
pose, they synthesized various normal phosphorus-containing polyesters
with an unsaturated bond in the side chain which could subsequently be
hardened by reaction of their double bonds. They proceeded from vinyl
phosphinic acid dichloride and bivalent phenols, as well as from dichlo-
rohydrin of pentaerythrite. Vinyl phosphinic acid dichloride was synthe-
sized in the following ways 1) by catalytic dehydrochlorination of

I} -chloro-ethyl phosphinic acid dichloridej 2) by reection of triethyl~

Card 1/3

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610006-8"



"APPROVED FOR RELEASE: 08/23/2000

C CRSTOATE g A, e M o T
ST IR BN e o R STV ST R U T A R Ty T

CIA-RDP86-00513R000514610006-8

ERER7 5

89918

. 8/191 61/000/002/005/012
' Synthesis of some hardening ee.» B118/B203

s st

amine . with f -chloro-ethyl phosphinic acid dichloride in a solvent (the
yield of acid dichloride was 61,5 % in ether, and 68.3 % in benzene)s
C1CH,— CH, — POC1, + (0235)5", ——— CH, = CH — PoCl, + N(CZBS)B.HCL

The pho:nphorus-containing polyesters were obtained by reaction of vinyl
phosphinic acid dichloride with various dihydroxy compounds on heating
in en inert gas in the presence of_“metallic‘jtiml i

-0 -
: |
' 1
. CH, «ln .
. CHy CHCOl
Wh"rle R: —C‘""‘; "QH“'&"'CJH“"; -CH,—E—QI.—-
' s _CHCL

Hitherto unknown, light-yellow, solid, comparatively low-melting poly-

Card.2/3
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8/191/61/000/002/005/012
Synthesis of some hardening .... B118/B203

asters soluble in many organic sdvents were produced, Their content of
double tonds determined according to Kaufmann varied between 70 and 80 %
of the #heory. The polyesters synthesized hardened in the presence of
the following polymerization initiatorss benzoyl peroxide, hydroperoxide
of cumene with admixed cobalt naphthenate, and the very active dinitrile
of azo-bis-isobutyric acid (both as accelerators). M.I. Kabachnik and

T, Ya, ledved' are mentioned., There are 6 referencess 9 Soviet-bloc and
1 non-Snviet-bloc.

)
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s/191/61/000/003/002/015
1Sgm 20 B124/5203

AUTHONS s Rubtsova, I. K., geftor, Ye. L., Yuldashev, A., Moshkin, P.A.

TITLE: Production of hardenable phosphorua-oontnining polyesters
through polye.terification

PERIODICAL: Plasticheskiye massy, no. 4, 1961, 13-14

TEXT: A previous publication (Ref. 15 Plast.massy, no. 2 (1961))
described the production of some hardenable phouphorus-cont.ining poly~-
esters through pplycondenn.tion. The authors studied the possibility of
obtaining hardenable organophosphorus polyester resins through poly-
esterification of diphenyl- and diethyl ester of vinyl phosphonic acid
with the aid of some dihydroxyl compounds. The rgaction was conducted
in arn inert gas atmosphere with heating up to 250 C in the presence of
magnesium chloride or zino acogatc. The reaction proceeds as follows:
nR-PO(OIi')2 + nHO-R"-OH -—"[-E-O-B'-O-] + 2nBR'0B, where

card 1/3
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s/191/61/000/003/002/015
Production of hardenable... B124/B203

R 3 CKQ-CB-

R's 0235-; O cH
1= (1= 1D 4:-0-
3

‘O‘O‘(032)4'°'D‘ b -Col,- - The resulting polyesters were incom-

bustidle (the test was msde in the flame of an alcohol burner), their
melting point lay between 75 and 100°C, they were soluble in dimethyl
formamide, cyclohexanone, dioxane, unsoluble in alcohols (methyl, ethyl,
butyl alcohol), chloroforam, and benzene. The double bonds in the poly-
esters synthesized were determined according to Keufmannj their content
was between 70 and 80% of the theoretical amount. The reaction was
accompanied by violent decomposition in the interaction of diethyl ester
of vinyl phosphonic acid with some dihydroxyl compounds, as well as in
that of diphenyl ester of vinyl phosphonic acid with ethylene glycol. The
characteristics of the initial substances (diethyl ester of vinyl

Card 2/) - .

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610006-8"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610006-8

2048k

s/191/61/000/003/002/015
Production of hardenable... B124/B203

phosptonic acid, diphenyl ester of vinyl phosphonic acid, 1,4-di-(p-
hydroxyphenoxy)-butane) are given, and the polyesterification of diphenyl
ester of vinyl phosphonic acid with hydroquinone, diphenylol propane,
resoroin, 1,4-di-(p-hydroxyphenoxy)-butane, as well as of diethyl ester
of vinyl phosphonic acid with hydroquinone and ethylene glycol is
described. The authors thank V. I. Lutkova and B. B. Beresina for
producing 1,4-di-(p-hydroxyphenoxy)-butane. There are 4 references:

3 Soviet-bloc and 1 non-Soviet-bloc, The reference to the English-
language publication reads as follows: H. W. Coover, M. A. McCall,

US patent 2,682,522; C.A.;48, 11112 (1954).
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AUTHORS: Gefter, Ye. L., Moshkin, P. A., Pertsev, L. D.
TITLE: Synthesis of hydroxy-methyl phosphonic acid

PERIODICAL: Plasticheskiye massy, no. 4, 1961, 62-63

TEXT: Hydroxy-methyl phosphoaic acid (HMPA) is a specific hardening
catalyst for methylol polyamide, foam polyurethane, furylic and other
resins to whioh heat- and water-resistant are quickly imparted even by
small quantities. This reaction, applied for the first time by H. J. Page,
is not suitable for the preparation of large quantities, as the exothermic
reaction cannot be controlled. A method devised by the first-mentioned
author for a danger-free polymerization of tri-ﬁ,g‘,ﬂ"-chloro«ethyl
phosphite proved to be inadequate, as only one-third of the addition of
formaldehyde was utilized. The hydrolysis of the chloro-methyl phosphonic
acid chloride in two stegps, described by M. I. Kabachnik and

Ye. S. Shepeleva (Ref. 61 Izv. AN. SSSR, OKhN, 185 (1951)), partially
takes place under pressure. The authors have now hydrolyzed PCI5 already
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Synthesis of hydroxy-methyl phosphonic acid B110/B208

at the beginning of the processs CH..O

PCL, + 3H,0 —% 3 HCl + H-PO(OR), —2 HOCH ,PO(OH) .

This reaction may be performed in one step (1) from phosphorus trichloride
and formaldehyde, or in two steps (11) with separation of the inter-
mediate (phosphorous acid). In the case of (IIS 137.5 g of PCl5 was added

to 150 ml of H,0 while stirring, with temperuature rising to 50~55°C,

After evaporating the hydrochlorio acid, the residue solidified and gave
the yellcwish-white crystal mass of phosphorous acid melting at 71-720C.
Equivalent quantities of 33P05 and paraform were then heated in sealed
ampuls for several hours. The resulting thick yellowish liquid (ca5o4px
90 % yield) crystallized slowly. The crystals had a P-content of 27.9 %
and melted at 82-83°C. The condensation of H}P0§ with 40 % formalin

solution proceeded in a similar way. Working under pressure (a) or the
reflux condenser (b) gave: yields: (a) = 85 %; (b) = 80 %; P-content:
(a) = 27.9 %; (b) = 27.53 %, 1In the one-step process (1), phosphorus
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Synthesis of hydroxy-methyl phosphonic acid B110/B208

trichloride was gradually added to 38 % formalin. After boiling for
sevaral hours under the reflux condenser, OMPA was obtained in s yleld
of 78 %. On reaction with excess formalin the yield was 81 %

K. I. Bondar' is mentioned as a co-worker. There are 7 referencess

6 Soviet-bloc and 1 non-Soviet-bloc.
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AUTHOR : Gefter, Ye. L.

o 2
TITLE: Diallyl ester of vinyl phosphinic aocid
PERTODICAL: Plasticheskiye massy, no. 11, 1961, 38

TEXT: The author synthesized diallyl ester of vinyl phosphinic acid.
"This substance was prepared by interaction of dichloro anhydride of
f-chloro-ethyl phosphinic acid with allyl alcohol in the presence of
pyridine subsequent dehydrochlorination of the resulting diallyl ester
of B-chloro-ethyl phosphinic acid:

CICH,LCH,POCI, 4 2CH, == CHCH,OH 1 2CH,N —
—e CICH,CH,PO(OCH,CH s CHy, - 2GHN-HCY )&
CICH,CH,PO{OCH,CH = CHy), -+ NIGHy)y —
—» CHy=CHPO(OCH,CH=CHy); -I- NiGHy)-HCI

116 g of dry allyl alcohol, 158 g of pyridine, and 300 ml of benzene were
filled in a four-necked flask with dropping funnel and reflux condenser
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with oaloium ohloride tubes, gtirrer, and thermometer. To this mixture,
181.5 g of dichloro anhydride of p-chloro-ethyl phosphonic acid was added
under thorough stirring and external cooling, at a reaction temperature
of 0-10°C. The reaction mixture was gtirred for 30 min at 50°C. The
hydroochloric pyridine was f{ltered off, rinsed with benzene, the solvent
was distilled from the filtrate, and the residue distilled in vacuo.

136 g (61 % of the theoretical amount) of diallyl ester of B-chloro-
ethyl phosphinic acid, a colorless transparent liquid soluble in alcohol,
ether, benzene,and toluene, with a boiling point of 1239C (1-2 om Hg)s
n20 . 1.4622) 430 - 1.4544 was obtained. Found, %: P=13.653 C1=15.6;
ceumo}pm. caloulated, %: P =13,79; Cl=15.78. The mixture of 108 g
of diallyl ester of p-chloro-ethyl phosphinic acid, 50 & of triethylamine,
and 150 ml of benzene was mixed and heated for 3 hr at 50-60°C. The
precipitating hydrochloric triethylamine was filtered off and rinaed with
benzene. The solvent was distilled from the filtrate. The residue was
distilled in vaouo in the presence of 0.5 % of phonyl-B-nnphthylamine
polymerization inhibitor. 60 g (66.5 % of the theoretical amount) of /X
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Diallyl ester of vinyl phosphinic acid 3110/%147

diallyl ester of vinyl phoephinic acid, a colorless ‘runsparent liquid of
ether odor soludble in aloohol, ether, benzene, and toluene, was obtained.
Boiling temperature: 86-88°C (1 mn Rg)s ngo =1.4555; dio = 1,1222. Found,

%: Pe16.27. cenﬂo,p. Calculated, %: P=16.46. The suthor thanks

L. S. Ludentsova for help with the experimertz. There are 8 Soviel
references. [Abatraotor'o note: Essentially complete translation.]

9
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AUTHOR: Qefter, Ye. L.

TITLEs Reaction of aryl dichloro phosphines with cyzlis oxides. I.
Reaction of phenyl dichloro phosphine with ethylene oxide

PERIODICAL: . Zhurnal obshchey khimii, v. 31, no. 3 1961, 949-952

TEXT: M. I. Kabachnik and P. A. Rossiyskaya showed that, when reacting
ethylene oxide with the acid halides of phoaphorous aoid and the substituted
phosphorous acid, the ﬂ—chloro ethyl esters of these acids are sasily ob-
tained, which; when heated without addition of halogen-containing compounds,
may undergo & regrouping according to Arbuzov (Ref. 33 Izv. AN SSSR, OKhN
(1946)). 1In principle, the author used this convenient and promising method
of synthesizing the hitherto unknown derivatives of some alkyl- and alkenyl-
aryl phosphinio acids when studying the reaction of some aryl dichloro phos-
phines with cyclic oxides. Shortly before this study was finiehed, G. Kamay
and V. S. Tsivunin (Ref. 51+ DAN 9SSR, 128, 543, (1959)) published a similar
study of an aliphatio gseries,i. e., the reaction of ethyl dichlorophosphine
with ethylene oxide. The reaction of phenyl dichloro phosphine with ethy-
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lene oxide was performed in order to obtain the di-ﬂ.ﬁ‘«chloro ethyl ester
of phenyl phosphinous aocid: 061151’012 + 2032—-—0112 - C6H5P(008208201)2,

0
The first experiments showed that this reaction proceeds very vigorously
and, therefore; an isomerization of the unstable ester was to be expected.
An inert sclvent was used to avoid an explosive reaction and resinification.
Analysis revealed that the product obtained corresponded to the product of
addition of two molecules of ethylene oxide i3 phenyl dichloro phos hine,
i, @., the di-p,p’~chloro ethyl ester of phenyl phosphinous acid (1§. Ite
renctions with cuprous chloride and gulfur indicated the presence of a
trivalent phosphorus., Vacuum distillation yields only a small amount of
pure product boiling in a narrow range since, when larger quantities are
heated for a longer period, the initial product @@omerizes in considerable
quantities to the A-chloro ethyl ester of phenyl A-chloro ethyl phosphinic
acid, Compound (1) adds oxygen and sulfur readily and, accordingly, passes
over into the di-f, f’~chloro ethyl ester of phenyl phosphinic acid (II) and
phenyl thiophosphinic acid (III); its structure was confirmed by conversion
of the phenyl dichloro phosphine into the phenyl phosphinic acid chloride,
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folloved by addition of ethylene oxide. Thermal isomerization of compound
(1), which is highly exothermic at 160-200°C, yields the fi-chloro ethyl ester
of phenyl-p-chloro ethyl phosphinic acid (1v). To avoid oxplosion, igomeri-
zation was carried out in Decalin. Thus, compound (1) should be stored in an
inert. gas and isomerization carried out in en inert gas medium so &s to
avoid the formation of compound (11). The reactions gtudied are illustrated
by the following schemes @
o

. : @ . il 0
GGl + 21— Clly — CyHP(OCHCILCH, =5 4
o U/ CICH,CHy NOCHCILCL
CollsPCle 0 av
80, @ .
C,,H_-,POCI, ‘\‘0‘ '
2=l “ \ |

C,HisF0Cl, o Col1sPO(OCH,CH,Cl)y Cal15PS(OCHLCH,Cl)y

an- . am

(a) = heating). I. A. Rogacheva took part in experiments. There are 9 re-
ferences: 7 Soviet-bloc and 2 non-Soviet-bloc. The 2 reforences to English-
language publications read ag follows: R. W. Upson, J. Am. Chem. S00.y TJ
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1763, (1953); G. M. Kosolapoff, Organophosphorus compounds. N. Y. (1950).

ASSOCIATION: Nauchno-issledovatel’skiy institut plas'ticheskikh mass. Moskva.
(Moscow Scientific Research Institute of Plastics)

SUBMITTED: April 5, 1960

B - W I YR
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AUTHOR: Gefter, Ye. L.
TITLE: Reast1on of aryl dichlors prhoaphines with cyslic oxides. II.
Derivatives of phenyl-jp.chlere ethyl phosphinic acid

PERIODICAL: Zhurnal obshchey khimii, v. 3', no. 3, 1951, 952-955

TEXT: The author coentinued his study on the aynthesie of the dzol,ﬁ'—chloro
ethyl ester of phenyl phosphinic as1d (I) ard its thermal isomerization to
the R-chloro ethy. ezter of phenyl-f~chlezo atnyl phcephinic acid (I1); he
showed that the acticn of Pclg uapon this eat2r 19 accimpanied ty a slight

inocf phenyl-f-chloro V>(

gplitting of the ester bond in §II), under the forma

4

ethyl phosphinic acid =hioride 111). If the ezter (I} g tsomerized in an
inert gas vith adm:xed air or simply in air. the tacmerization product (the
acid chloride) shows an inconatant boiling point. & that a pure “ompound
(I1I) can te obtained only with great diffi-ulty. Tne treatment of "untreat-
ed" acid chleride with dry HC1 and subseguent vacuur iiastillatizn proved to
be a simple and effecvivs method of obtairiug a pure pridact. The formation
of impurities in compound {111) is explained by ‘he 3im:ltancous igomeriza-

card 1/4
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tions and oxidatien of the diwﬂ,ﬁ’v:hiorﬁ pthyl eater of phenyl phosphinic
acid and the turther formatien of a darfioilely weparable mixture from the
products ¢f these two reacticns. The method sf purify.ng compound (111)
bases om the fact tha® a% 100-160°C dry HCI =plits the C-C.P bond rather
easily without affecting the C.P bond. Compcund {111} remaine unchanged,
wherees the added acid chloride (IV) ie converted into acad sninride (V)
which cannot be distilled in vacuc. From the resulting mixture (II11) and
(17), compound (1I1) is distilled off in pur® atate. When treated with
water, it yioslds pheayl-g-chloro ethyl phisphinie a-id {71). ani using alco-

hols, it gives the «3tera ¢f phenyl-g-chlors ethy! phosphim: acid (VIT)
(Table). The reacticns are i11lustrated by ths fellowing schemes

card 2/4
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Legend to Scleme: 1) Heating, :,.
2) oxidation product, 3) iso- 0 2 -
merization product, 4) dif- Y £ 3 o G P EN
ficultly separable mixture of . : . Y X y ‘ )
.acid chlorides, 5) not over- ._:.'; 5 EE ) :3 3 “/\" b Pav
‘distilling, 6) overdistilling. Ry,S 2 %__,_:-: A 53:.-,_-; = 3 ¥ O
- (" . 9 a J ('2| % v .:.:' % '5
22 “E 3§ Ee 3
. o % o 2
Q9 2 ’ ‘
= o= B . g » [-4
8 UC ("/\ ; 0& 0\7
= ; ' {
L g 3 -..-.-/:.'-'g
o (&S] b [s) % - . =
c . =” :‘:‘ g 2 _-_:: . 3 o Q (8 ;§ o
o, o Qg 3 g O o 55 Y Ce S
I\ =2 2 850 G el 3
35 R g /0%
S § e s
! Qeny B :? o ]
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Reaction of aryl ... B8118/B207

1. A. Rogacheva and L. S. Ludentsova took part in experiments. There are
1 table and 2 Soviet-bloc references.

'ASSOCIATION: Nauchno—issledovatel’skiy jnstitut plasticheskikh mass. Moskva
(Moscow Scientific Research Institute of Plastics)

SUBMITTED: April 5, 1960 wr
f;l.‘:} o%mp ..Tf.."";."ﬂlf.’: o":":-:) n,™ d ?n"'}.l;n ml\; mrwmo-
) D @ @ LA R

| sormaonun . fD . .. i0—tazo@ | |1535 12201 | 722 | 14021 1447
Arunonusft . . (P . . - "130°(1) 1’5239 |1.1896 | 705 | 13.02 133
N ponuaosu 148—150{1.5—2) | 15180 | 1.1680 | 432 | 124 | 1236

noByranonsif (% . D] 154—15812) 13128 111200 | 69.5 | 11.8 | 1188
o Caa3n | 1.4895 | 75 | 12.53] 12.68

Anawtoonlt @27 2. 14241) .
Qennonafll gy o o o o 185—188(2.5) 15711 . 645 | 109 | 11.04 .
Legend to Table: 1) no., 2) ester, 3) boiling point, (pressure in mm;, 4)

n

yield, 5) found, 6) calculated, 7) methyl-, 8) ethyl-, 9) propyl-, 10) n-
butyl-, 11) 2llyl-, 12) phenyl-.

AN I W N -
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AUTHORS: Gefter, Ye. L.* and Rogacheva, I. A.
P TETINN *

TITLE: Reaction of aryl dichloro phosphines with syclic oxides.
I11. Derivatives of phenyl-vinyl phosphinic acid

PERIODICAL: Zhurnal obshchey khimii, v. 31, no. 3, 1961, 955-958

TEXTs Taking account of the papers by M. I. Kabachnik on the synthesis and
applicability of vinyl phosphinates (Ref. 21+ 1Izv. AN SSSR, OKhN, 1947, 233),

as well as by G. Kamay and V. 8. Tsivunin on the synthesis of ethyl-vinyl
phosphinates (Ref. 3: DAN SSSR, 128} 543, (1959)), the euthors synthesized
some hitherto unknown phenyl-vinyl phosphinates, proceeding from the previ-
ously described (Refs. 4, 51 2ZhOKh 31, 949 (1961;; ZhOKh 31, 952 (1961))
phenyl-f~chloro ethyl phosphinates (I) and the phenyl-vinyl phosphinic acid
chloride. When treated with alcoholic alkali lye or triethyl amine in
equimolecular ratio, the esters (I) split off HC1l and were converted into
the respective phenyl-vinyl phosphinates (II), the constants of which are
given in a table. f-chloro ethyl ester no. 3 could only be obtained from
triethyl amine. In the reaction of PCl5 with phenyl-vinyl phosphinates, the

Card 1/4
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ester bornd was easily split under the formation of phenyl-vinyl phosphinic’
acid chlorile (III):
0655\_ 0
~
o + PCl5 o 0635\\ );;?0
CH.w= CH \OR “P? + P0015
2= SN
CH,~=CH (III) C1

2 .
Compound (I1II) was also obtained by reaction of phenylébmchloro ethyl phos-
phinic acid chloride (V) with triethyl amine. Chlorine is more mobile in
compound (III) than in the acid chloride (V), and hyrolyzes rather gquickly
in the air. The hydrolysis of compound (I1I) yields phenyl-vinyl phosphinic
acid (IV)and, when it is treated with alcohol, the ester of this acid is
obtained. Thus, it was shown that the estera (II) may be obtained in two
wayss from the esters of phenyl-g-chloro ethyl phosphinic acid and from

the phenyl-vinyl phosphinic acid chloride. The reactions are illustrated
by the following scheme:

+ RC1.
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Collenp /C N, C;":>P </0 _mo_ Cc"s>P </0
cici,CHy” el Cllg=Cl/ NCI Clle=CH” ot
W mn av

nounrm.

Co"6>p /° xon oj— c°"-">p</°
cici,cl,” o Cllg=Cil” “OR
' () (un

(&) = or). There are 1 table and 7 Soviet-bloc references.

(Moscow Scientific Research Institute of Plastics)

" ASSOCIATIOH-: Nauchno-issledovatel’skiy institut plasticheskikh mass, Moskve j(

 SUBMITTED:  April.26, 1960
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¢ 3630 D243/D304
AUTHOR: Gefter, Ye. L.
TITLE: Some asymmetric derivatives of alkylphosphoric acid

PERIODICAL: Zhurnal obshchey khimii, v. 31, ne. 10, 1961,
3316-3319

PEXT: Previously unknown derivatives of methyl-, chloromethyl~
and chlorethylphosphoric acids are studied. The chloranhyd=rido-
esters were synthesized by the equimolecular reaction of dichlor-
anhydrides of the corresponding phosphoric acids and phenol, with
subsequent fractionation: these products, on reacting with
hydroxyl-containing aromatic compounds, ethanol and ethylene
oxide, gave asymmetric esters of methyl, chlormethyl and 8-chlor-
ethylphosphoric acids. 1) The chloranhydridophenyl ester of
methylphosphoric acid: A mixture of 133 & of acid chloranhydride
and 94 g of phenol was stirred and heated at 120° for two hours
and then at 1400 for 2 hours, After vacuum distillation and frac-
tionation a colorless, transparent liquid was obtained, soluble
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in benzole, toluene and esters, which reacted with water and al-
cohol with evolution of heat and hydrogen chloride., The esters of
chlormethyl- and -chlorethylphosphoric acids were similary pre-
pared from dichloranhydrides of the corresponding acids and phe-
nol. 2) Phenyl-B-chlorethyl ester of methylphosphoric acid: Dry
ethylene oxide was passed through a mixture of chloranhydride
(78 g) and aluminum chloride (0.5 g) until the excthermic reacticn
ceased, Temperature: 10 - 20°, The catalyst wao filtered off and
the filtrate vacuum distilled. Properties: a colorless transparent
liquid, soluble in alcohol, ester, benzole, toluene and insoluble
in water., All other esters had the same properties, 3) The phenyl-
ethylester of chlormethylphosphoric acid: 60 g of chloranhydro-
ester was slowly mixed with 25 g of dry alcohol at 0%. After re-
moving excess alcohol and hydrogen chloride the mixture was neu-
tralized with sodium hydroxide solution and vacuum distilled.
The phenylethylester of 8-chlorethylphosphoric acid was simiiarly
obtained from the chloranhydridoester and ethanol. Phenyl-o-creeyl
ester of methylphosphoric acid was prepared by mixing the chlor-
anhydridoester (19 g) and o-cresyl (12 g) at '70° until hydrogen ;*
L}
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Some asymmetric derivatives ‘e D243

-

n the presence of 8 & pyridine and
30 ml benzole, The whole was heated to 30~-35° for 1 hour, filtered,
washed with benzole and vacuum distilled twice. There iire 1 table
and 4 references: 3 Soviet-bloc and 1 non-Soviet-bloc. The refe-
rence to the English~language publication reads as followe: G,.M.,
Kosolapoff, Organophosphorous Compounds. N.Y. (1950).

ASSOCIATION: Nauohnouissledovatel'skiy institut plasticheskikh
mass (Scientific Research Institute of Polymers)

SUBMITTED: October 31, 1960
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AUTHORS: Sokolovskiy, M. A., Zavlin, ¥ M., Gefter, Ye. i .
’ /———-————‘
and Moshkin, P. A,

TITLE® Full esters of vinylphosphinic acid with different
functional groups

FERIODICAL: Zhurnal obshchey khimii, v. 31, no. 11, 19061, 3662-3654
TEXT: The authors studied the reaction of di(f} .-chloroethyl) vinyl~

phosphinate (I) with ethanolamine and i —aminoenanthic acid end prepared
two previously unsuspected compounds: bie(N«[ﬁ v-‘oxyethyl-uf‘--mninoethyl)

0
vinylphosphinate -— cn2scnr(ocuzcﬂéuncuzcnaon)2 (11); ond bie(Noiu--
3 —=aminoethyl) vinylphosphinate .-

|

cnz’cn.;_i;[ ocnacnznu(cue)ecoon 0 (111)0 The full esters are of interest )<

carboxyl-hexyl-~

since they contain functional groups capable of condensation processes—

Card 1/2
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Full esters of... D228/D305

secondary amines and hydroxyl groups, or secondary amines and carboxyl
groups. Previous work by Ye, L. Gefter (Ref, 3: Zh. obshth. khimit. 28
2500, 1938) and Ye. L. Gefter and P. A, Moshkin (Ref, 4- Piastmassy; no.
4, 54, 1960) showed that I may serve as the original material fo:
synthesis of JI and III, II was prepared by stirring 2 mixturs of

I and ethanolamine in a flask fitted with a veflux cgndensaf, the rmy—
meter, and dropping funnel for about 2 hr, at 40 -~ 4% 3 the reaction
vas carried to completion by heating for a further hour on a water-bath
at 80 . The full ester was obtained from the dihydrochloride ty removing
the alcohol and NaCl formed during its treatment with Na alcobhonlate,
The procedures for the synthesis of IIl from 7, » alrohel  ani
aminoenanthic acid is similar,apart from the fact that the aixture 1s
heated for 4 hr. to obtnin the dihvdrochloride. There are 5 Soviet b -
references.

SUBMIT'TED: December 6, 1960

Card 2/2
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' PHASE 1 BOOK EXPLOITATION sov/6034 |
* Konferentsiya po khimii i primeneniyu (osrororgnnicheskikh soyedineniy. 2d, }
- Kazan', 1959. ]

Khimiya i primeneniye {oufororgnnichesklkh soyedineniy; trudy {Chemistry
and Use of Organophosphorus Compounds; Conference Transactions) Moscow,
1zd-vo AN SSSR, 1062, 630 p. Errata slip {nserted, 2800 coples printed.

Sponsoring Agency: Akademiya nauk SSSR., Kazanskiy filial,

1 * Resp, Ede: A, Ye, Arbuzov, Academician; Ed. of Publishing House: L. S.
! Povarov; Tech. Edut 8, G. Tikhomirova.

PURPOSE: This collection of conference transactions is intended for chemists,
process engineers, phy-iologhu, phnrmnclots, phyuichns, yeterinarians,
and agricultuul sclentists.

COVERAGE: The transactions {nclude the full texts of most of the scientific
papecs. Qrenntcd at the Second Conference on the Chemistry and Use of

&ea s/
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" Chemistry and the Use of Organophosphorus (Cont.) SOV/6034
*  Organophosphorus Compounds held at Kazan' from 3 Nov through 1 Dec 1959.. ¢
The material is divided into three aections: Chemistry, containing 67 arti-
cles; Physiological Activity of Organophosphorus Compounds, containing 26
articles; and Plant Protection, containing 12 articles, The reports refiect

the strong interest of Soviet acientists in the chemistry and application of
organophosphorus compounds, References accompany individual reportsg.

Short summaries of some of the listed reports have been made and are given -
below. .

TABLE OF CONTENTS;(Abﬂdged] :

T !
Introductjon (Academician A, Yej Arpuzov)

s
TRANSACTION ‘O‘F.THE CHEMISTRY SECTION

Gefter, Ye. Lo [NII plastmass (Sclentific Research Institute of Plastics,
Moscow], Some Prospects for the Industrial Use of Orgsnophosphorus
Compounds

Card 2/14
!
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Chemistry and the Use of Organophosphorus (Cont.) SOV/6034

Andreyeva, M. A., 1. A, Gribova, M L Knbnchnik.li G. S. Kolesnikov, .. -
= —worank, T vYa., Medved', Yu M. PolikarpoV, Ye. F. Rodiénova,
and L. S, Fedorova {Institute of Organoelcmental Compounds]. Some
Methods of Synthesis of New Orgnnophosphorus Monomers and Polymers 263
{+ g atudy attempts to develop new methods of synthesis of organo-
osphorus monomers and polymers for obtaining ',hl'gh-molccular
.proof materinls, The authors synthesized vinyl compounds of
. avalent phosphorus and studied their properué_s,‘ as well as those
1

.e polymers obtained. b

}1yshkin, P. Al Xo L. Gefter, and L. K, Rubtsova '[Sclentmc Research
. Study”

Ta.titute of Plasticsl. of the Synthesis and Uses of Some Organo-
phosphorus Compounds in the Plastics Industry 279
Industrial methoda for the preparation of esters of phosphoric ‘acld
and for testing qualities of these acids as plasticizers have been de-
veloped, along with methods for obtaining phosphorus-contnlnlng
monomers for use in polymerization, copolymerization, and poly-
condensation reactions, Polyesters based on dichlorides of

Card 6/14
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_ 5?129 ?/62/000/002/004/008
\ g 9150 B127/B110

AUTHORS: Gefter, Ye. L., Yuldashev, A.
_en Ry PR
TITLE: Di-B,B'-chloro-ethyl ester of vinyl phosphinic acid as a
basis for the production of hardening polyesters containing
phosphorus

PERIODIZAL: Plasticheskiye massy, no. 2, 1962, 49-51

TEXT: The authors made various experiments to obtain polyesters from one
initial substance only: di-f,f'-chloro-ethyl ester of vinyl phosphinic
acid (I). Acid (I) was heated to 210-240°C in a nitrogen stream. Dichloro
ethane 9scaped, and yellow, visocous polyesters of linear gstructure, soluble
in low alcohols, formed. Further heating or hardening at 80-100°C with
azodiisobutyric acid (A) as initiator yielded a polyester of steric
structure. Ester (I) was obtained by isomerizing tri-g,p',p"-chloro-ethyl
phosphite with potassium or sodium acetates. The indigo-blue isomerizaticn
residue with A was heated to 250°C, and the same polyester of steric
structure which had been obtained from (I) formed. Then, the crude mixture
forming during the synthesis of (I) by A was subjected to polycondensation,

Card 1/2
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8/191/62/000/002/004 /008
Di-B,B'-chloro-ethyl ester of... B127/B110

and the polyester was obtained again. The yellow, liquid polyester was

obtained from (lg by 30 hr heating at 100°C with an initiator. It was X
then kept at 215°C for 5 hrs to yield the hard, steric polyester. The

solid polyesters obtained were heat-resistant at 270-300°C. No

satisfactory result was obtained when heating di-f,p'-chloro-ethyl ester

of B-chloro-ethyl phosphinic acid to 205-2159C since the acid number was

too high due to acid pyrolysis caused by HCl. There are 12 references:
11 Soviet and 1 non-Soviet.
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s/074 62/021/C03/001/002
B117/B101

AUTHORS: Gefter, Ye. L., and Kabachnik, M. I.

N et S i

"‘\
TITLE: Organophosphorus compounds derived from cyclic oxides

PERIODICAL: Uspekhi khimii, v. 31, no. D, 1962, 285-321

TEXT: This is a survey of the progress achieved in the chemistry of
.organophosphorus compounds. It deals with research work in which
reactions of cyclic oxides with some phosphoric compounds, properties,
conversions, and possibilities of application of resulting reaction
products were studied. Summarizing, it is stated that the addition of
phosphoric compounds to a-oxides provides a simple, easy and cheap method
for the synthesis of various organophosphorus compounds. Thus compounds
containing p-alkyl halide- and hydroxyl groups, a- and p-unsaturated
radicals at the phosphorus atom, and active epoxy- and ethylenimine rings,
can be prepared quite easily and with high yields. A large number of such
organophosphorus compounds are being used in national eccnomy. Probably,
their field of application will further increase since there are still
wide possibilities of synthetizing new compounds. Mention is made of:

Card 1/2
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5/074/62/031/003/001 /002
Organophosphorus compounds... B117/B101

A. Rosslyskayu, A. N. Pudovik, B. Ye. Ivanov, V. K. Khayrulin,

N. Ledneva, V. S. Abramov, A. K. Yefimova, G. Kamay, V. S. Tsivunin,

. I. Shuykin, I. F. Bel'skiy, Ye. V. Kuznetsov, R. K. Valetdinov,

T. Ya. Medved', L. z. Soborovskiy, Yu. M. Zinov'yev, 1. K. Rubtsova, L////

=z > v

A. Yuldashev, P. A. Moshkin, G. S. Kolesnikov, V. V, Korshak,

F. Ya. Perveyev, K. Rikther, B. A. Arbuzov, Baluyeva. There are

250 references: 87 Soviet and 163 non-Soviet. The four most recent
references to English-language publications read as follows:

G. Schrader, US pat. 2927122; C. A., 54, 15245 (1960); G. H. Birum,

US pat. 2931755; C. A., 54, 15245 (1960); #. C. Howell, US pat. 2892691;
W. A. Reeves, J. D. Guthrie, G. L. Drake, US pat. 2906592.

ASSOCIATION: NII Plastmass Goskhimkomiteta (NIT of Plastics of

Goskhimkomitet), In-t elementoorganicheskikh soyedineniy
AN SSSR (Institute of Elemental Organic Compounds AS USSR)

Card 2/2
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3/204/62/002/004/019/019
Phosphororganic monomers E075/E436

of (I). Treatment of (I1) with PClg gives

and esters of
Removal of water from (II) with
or heating over BaCly, gives CHy=CH - Ill’ €y (111)

(4]

which can be Polymerized to give high melting (up to 300°¢c)

Polymers, By reacting (IIT) with P2Sg5, the ox

is replaced by s, The amines do not reac VA/
by combining with the C1 atoms,

phosphorous acid, Work is proc

of\ phosphine oxides conta

compounds of this type

not containin high chemical and thermal
stability, These compounds can be now produced using methods
which exclude the application of the Grignard reaction, which was
Card 2/3

- 514610006-8"
APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610006-8

e

S/204/62/002/004/019/019
Phosphororgan ic monomers E075/E436

of (I). Treatment of (II) with PClg gives C1CH§H25 Cl,

()
which can be used for the synthesis of amides and esters of
B-chloroethylphosphorous acids, Removal of water from (II) with
alcoholic alkalis, or heating over BaCly, gives CHy=CH - ‘1" Cl (1mm)

(0]
which can be polymerized to give high melting (up to 300°C)
polymers. By reacting (III) with P2S55, the oxygen in the moleculs
is replaced by S, The amines do not react with (III) as expected I/\/
. by combining with the Cl atoms, but form amides of amino-ethyl-
phosphorous acid. Work is proceeding currently on the preparation
ofphdsphine oxides containing vinyl group. It is oxpoected that
compounds of this type R

P - CH=CH
RN ez

not containing ester linkages would show high chemical and thermal
stability, These compounds can be now produced using methods
which exclude the application of the Grignard reaction, which was
Card 2/3

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610006-8"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610006-8

SERRTEN S

GEFTER, Ye.L.; KABACHNIK, M.I.

- Organophosphorus compounds obtained on the basis of cyc](.it& rgxic;eg.)
Usp.khhn. 31 no.33285"321 Mr ’62.

1. Nauchno-issledovatel'skiy institut plastmass Goskhimikomiteta

niy AN SSSR.
1emontoorganichoskikh soyedine
4 Inatdtut © (;goaphorus organic compounds
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dai
Interaction ef aryl
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964-967 Mr '62e
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s/079 62/032/010/007/008
p214/D307

_ AUTHOR: Gefter, Ye.le

TITLE: “phe synthesis af“chlorophenyldichlorOphosphine'

. PERIODICAL: zhurnal obshchey khimii, ve 32y no. 10, 1962,
- 3401 - 3403 ,

_QPEXT: The purpose f yield in ¢che syn-
-« thesis of chlorop termine what ’
isomers are present i t. An 80 % ¥ ¢ 1 was achieved
by the action of 1"(313 A e of AlCla.

Experimental details are g The examination of 1 by ir spectro-
scopy in two regioms (700 - 900 om-1 and 1650 - 2000 cm~1) has
ghown that I consists mainly of the para-isomer with small quanti-
ties of the meta—-isomeT, but contains on the ortho-iso-
mer. The meta-isomer may have been formed by the primary substitu-
tion reesction OT by gubsequent jpomerization. There are 2 figures.

A§SOOIATION: Nauchno—iasledovatel'akiy jnstitut plaeticheskikh mass
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: - 8/079/62/032/010/007/008
The synthesis of ... D214/D307

(Scientific Research Institute of Plastics)
SUBMITTED: October 27, 1961
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D424 /0307

AUTHORS ¢ Gefter, Ye.L. and Rogacheva, L..A.

TITLE: Reaction of arylphosphonous dichlorides with cyclic
oxides. V. Reaction of chlorophenylphosphonous
dichloride with ethylenc oxide :

PERIODICAL: shurnal obshchey khimii, v. 32, no. 12, 1962,
3062-3965 '

ide comsisting wainly of the p-isomer with a small anount of m-iso-
mer procceds rcadily to give di- B -chlorocthyl chlorophenylphosphin-
ate (II). 7Thic ester could not be distilled even at 1-2 mm Mg vith- °
out isonmerization with evolution of heat to give A ~chlorocthyl ~—~
chlorophenyl- 8 -chloroethylphosyhinate (111). (III) was obtained

in purc form from the crude igomerization product by coaverting it
with PClg into the edrresponding acid chloride, purifying this by
distillaticn, and treating it with cthylene oxide. kLven pure (111)
decomposed on heating with the evolution of'dichlorocth:me (this re-

Card 1/2

TEXT: The reaction with a cnlorophenylphosphonous dichlor- /
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O 3/0679/62/052/012/003/G08
Reaction of arylphosphonous ... 0624 /0307

action will be cxamined inja subsequent conrxonication). Treatment

of the chlorophenyl- f -chlorocthylphosphinic chloride obtained Lrom
(111) with triethylamine gave chlorophcrgrlvinylphosphim'.c chloride.
The addition of sulfur to (11) guve di- -chloroethyi cnlorophenyl-
phosphonothioate. a1l the reszothermic reactions described liberate

less heat than the corresponding reactions of the unsubstituted

phenyl compounds dcscribcd\prcviously.

ASSOCIATION: ,Nauchno-ié‘éledovatel'skiy institut plas_tichcgkil:h
mass (Scientific Resecarch Institute of PYlastics)

SUBHITTED: December 27, 1961

_ Card 2/2
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YULDASHEV, A.; GEFTER, Ye,L.; MOSHKIN, P.A,

Synthesis of phosphorus-containing polyesters with free hydroxyl
groups. Plast.massy no.7:60-62 '62, (MIRA 15:7)
(Esters)
(Phosphorus compounds)
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msmmx, P.\., GEFTER, YE.L., RUBISOVA, L.K.

s

and
Kidmiya & Primeneniye Fosfororganichesklkh Sw;ginigg;yégha:try
application of organophosphorus cormounds) A. 1%2 it ;'m.
P:xble by Kazar Affile Acad. Sci. USSR, Moacow »

v rence on
Collection of comnlete vapers presented at the 1959 Kazan Lonfe
Chemiatry of i;rganophosphorus Compounds.
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CEFTER, YE.L._.

®Some prospects of the use of erganophosphorus compounds in industry.®

Krimiys 1 Primeneniye Foaforcrpanichesidih Sovedineniy {(Lrardatry are
apolication of organcahosnhors connounds) A. YE. AoV fg,

ubls by Kasar Affil, Acad. !, HSSt, Moacow 1960, i e,

inlec‘hiun of commlets vapers opresented .t the IR0 Nazdan conmreres o
Chemdstry of reancohogphorus Comounds, ‘

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610006-8"



e T BRI R ST ES TSR T Y

APPEPVED FOR RELEASE: 08{2}37/2000 CIA-RDP86-00513R000514610006-8

. 5 SR

]

j
r

am L e/ 0y

| GEFTE D, Ve, L.
| “am wr. 98016 3 My
| FIRE-RESISTANT DERIVATIVES OF CELLULOSE (USSR

Rogovin, Z. A., Wu Mei-yen, M. A. Tyuganova, T. Ya, Zharova, and

Ye. L. Gefter. Vysokomolekulyarnyye soyedineniya, v. 5, no. 4, Apr 1963,
506-511. S/190/63/0051004I0051020

The influence of the structure of organophosphorus acids on the fire resis-
tance of cellulose partially esterified by these acids has been studied at the
{ Moscow Textile Institute. The experiments were conducted with cellulose

- | esters of methyl-, ethyl-, or phenylphosphonic acids or phenyl dihydrogen
phosphate with various degrees of esterification. These esters were synthe-
sized for the first time by treating cellulose tabric with 4% solutions of the
acid dichloride in absolute pyridine for 1 hr. The phosphorus content was

S S
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FIS-JESISHANT IRRIVATIVES (Cont'd) l/:solsyooslou/oos/oao

-} "controlled by varying the reaction temperature from 20 to 130°C. “The fire
resistance was evaluated from the weight loss after combustion and by the
method of A, Wilgon, O. J. Reeves, and M. Millan. It was shown that

the fire resistance of cellulose derivatives 1) increases with an increase of
the degree of esterification, 2) drops with an increase of the size of the alkyl
radical, 3) is higher for the phosphonic (C-P bond) than for the phosphoric
(C-O-P bond) acid derivatives, and 4) drops when an alkyl radical is replaced
by an aryl radical. Highly fire-resistant cellulose fabrics were prepared by
reacting the cellulose molecule with comparatively small amounts of methyl-
or ethylphosphonic acids which correspond to a P ~content of the ester of
2.08 and 4. 00, respectively. ' . y : (BAO)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610006-8"



"APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R000514610006-8

R FEESTP RS

MEDVED', T.YA., KABACHNIK, M.I., MOSHKIN, P.A., VARSHAVSKIY, S.L.
KOFMAN, L.P., OEFTER, YE.L., TKACHENKO, G.V., DANILEVICH, A.A.

Industrial msthod of synthesis of di-B,Bchlor-ethyl of vinyl- '
phosphinic a:id from ethylene oxide and phosphorus trichloride.

Report submitted for the 12¢h Conference on high molecular weight compounds
devoted to monomers, Baku, 3-7 April 62.
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s,/081 63,/000/004/045/051
B160/8186

AUTHORS: Moshkin, P. A., Qefter Y ., Rubtsova, I. K.

TITLE Studies in the sphere of synthesiv and application of certain
organo-phosphorus compounds in the plastics industry

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 4, 1963, 606 -~ 607,
abstract 4754 (In collections ¥himiya 1 primeneniya2 fosfor-
organ. soyedineniy. M., AN SSSR, 1962, 279 - 284)

TEXT: The results are given of studies in the sphere of application of
organo-phusphorus compounds in the plastics industry. The following

plasticizers were synthesized and tested on nitrocellulose, polymethyl
methacrylate and polyvinyl chloride: ArOPO(ORz) phosphoric acid esters,

where R it 2-ethyl hexyl or radicals of mnixtures of C -09 alcohols and Ar
is phenyl, o- andn-chlorphenyl or B-naphthyl; (Ar0),P(0)OR, where R is
2-ethyl hoxyl and Ar is phenyl and p-naphthyl; (ArO)Z(O)POR(O)OP(OAr)z.

where R is the residue of diatomig alcohols (ethylene and diethylene
glycol;, ‘butane and hexane dioles) and Ar is phenylj oxymethyl ptosphinic
Card 1/2 ) S o
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Studies in the sphers of ...§ i :

i B160/B186

acid HOCHZPO(OH)2 was synthedized. and .tested as a hardening catalyst for

methylol polyamide, organo-siliocon foam polyurethane and furyl resins. A
nmethod was developed for obtaining monomers containing phcsphorus (diallyl
phenyl phosphinates, vinyl esters of phosphorioc acida?; methods for poly-

merization and polycondensation 'of the monomers obtained were also de-
veloped. Polyesters of substituted phosphoric acids:were synthesized and
" the properties of the reains obtained studied with respect to the composi-

tion of the initial subatancesl.i'3[Abatractor‘s notes Complete transla.tim}'
. oAt , ’
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GEFTER, Ye, I3 ROGACHEVA, I. A.

Interaction of 1dichlerophosphines with cyclic oxides.

Part 5: Bonctic:erf chlmlgehlogpg;;zph;;z5ﬂ;h'&
. mr. be khi-. no, 122 - .

othylene oxide o o ;6:1)

1. Neuchno-issledovatel'skiy institut plastichedkikh mass,
(Phosphine)  (Bthylene oxide)
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