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DECLARATION OF BRIAN DURRANCE
Dear Sir or Mam:
I, Brian Durrance, being over the age of eighteen, hereby declare the following based on my
personal knowledge:

1. 1 was employed in the circulation department of University of Michigan Library System
(“the University Library”) from approximately 1985 until at least 1989. During this time
I worked at the Medical School Library, the Dentistry Library, and the Graduate Library.
During this time my responsibilities and duties included: managing journal collections;
working with technical processing, bindery, and circulation departments; and intaking,
organizing and cataloging journals. During this time I also received on-the-job training
in library science and particularly the University Library procedures.

2. Through my employment with the University Library, I became aware of the University
Library’s hard copy cataloging system, call number system, and procedure for receiving
and entering materials into the catalog. At least since the 1960’s, the University Library
has maintained a subscription to chemical abstracts, which is a database for chemical
journals and which is organized, among other things, by subject matter. Through the
University Library’s subscription to chemical abstracts, members of the general public
have access to database for chemical journals.

3. Through my employment with the University Library, I also became familiar with the file
and record maintenance procedures at the University Library, including procedures
relating to cataloguing, processing, and maintenance of books and references received by

the University Library.
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4. 1am currently employed by AIC Services, a document search and delivery company, as
the general manager; [ have held this title since at least 2000. In my role as General
Manager, I frequently go to libraries, including the University Library, to obtain
reference materials.

5. Through my employment with the AIC, I kept current my knowledge and understanding
of the University Library’s hard copy cataloging system. I also became familiar with the
University Library’s electronic cataloging system, including electronic searching options,
call number system, and procedure for receiving and entering materials into the catalog.
The electronic searching options for the University Library include subject matter
searches. The electronic cataloging system was introduced into the University Library in
the late 1980’s and matured into the dominant cataloging system for the University
Library by the early 2000’s.

6. 1 have been asked to review the University Library’s records with respect to the following
reference carried by the University Library and having Call No. QD1 .A323: Bulletin of
the Academy of Sciences of the USSR Division of Chemical Science (Izvestiya Akademii
Nauk SSSR), A Publication of the Academy of Sciences of the USSR, Volume 1 960, Issue
8 (August 1960) (“the August 1960 Bulletin). The August 1960 Bulletin included,
among other things, the article Reactions of Fluoro Olefins, Catalytic Hydrogenation of
Perfluoro Olefins, L L. Knunyants, et al. (“Knunyants”). Knunyants and excerpts of the
August 1960 Bulletin , including the cover page and the table of contents of the August
1960 Bulletin , are attached hereto as Exhibit 1. My review of the University Library
records indicates the following:

7. The August 1960 Bulletin states on its face that it was published in August, 1960.
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8. The August 1960 Bulletin is bound with the remaining monthly issues from the 1960
Volume of Bulletin of the Academy of Sciences of the USSR Division of Chemical Science
(collectively “the 1960 Issues of the Bulletin”). The University Library received the
1960 Issues of the Bulletin, including the August 1960 Bulletin and Knunyants, at least
by December, 1961, as indicated by the date stamp “DEC 1961” on the inside the 1960
Issues of the Bulletin. A copy of the date stamp is attached hereto as Exhibit 2.

9. Exhibit 1 is a true and accurate copy of the cover page of the Bulletin, the Contents of the
Bulletin, and the complete Knunyants article (pages 1312-1317).

10. In my opinion, Exhibit 1 was maintained in the University Library’s ordinary course of
business and made available to the public since at least December of 1961.

11. General library cataloging and shelving practices from the timeframe including 1961
dictate that references such as the Knunyants article that are deposited in the University
Library would have been indexed by subject matter, cataloged, and shelved. The index
and catalog information and Knunyants article itself would have been accessible and
available to the public at least by 1961. Accordingly, such documents were made
available to the public, and persons interested and those having ordinary skill in the
subject matter or art, exercising reasonable diligence, would have been able to locate
them.

12. The Bulletin currently remains available to the public, and persons interested and those
having ordinary skill in the subject matter or art, exercising reasonable diligence, would
have been able to locate the Bulletin. I have personally located Exhibit 1, which includes

excerpts of the Bulletin and the entire Knunyants article.
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13. I declare under penalty of perjury of the laws of the United States that all statements
 made herein are true and correct.

e =

ate Brian Durrance
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REACTIONS OF FLUORO OLEFINS

COMMUNICATION 13. CATALYTIC HY DROGENATION OF PERFLUORO OLEFINS

I, L. Knunyépnts, M. P. Krasuskaya, and E. I, Mysov

Institute of Heteroorganic Compounds, Academy of Sciences of the USSR o
Translated from Izvestiya Akademii Nauk SSSR, Otdeleme Khxmlchesklkh Nauk
No. 8, pp. 1412-1418, August, 1960 : : '
Original article submitted March 3, 1959

Apart from its practical importance, the study of the catalync hydrogenatlon of perfluo_ 0 olefms h $
direct bearing on the theory of heterogeneous catalysis. As the rate of hydrogenauon must be Lrectly relate
to the state of the w-bond of the olefins and increase with reduction in its electron den51ty, ; -may be suppose
that the hydrogenation of perfluoro olefins, which have a strong affinity for nucleophiles, will proceed very: rea
and that in the series of perfluoro olefins the ease of hydrogenation will increase from perfluoroethylene to -
perfluoroisobutene; this view corresponds to the observations of Schuster [1] on the diminution in the rate of .
hydrogenation of the usual olefins as we pass from ethylene through propene to isobutene, and also to the result
of Park’s work [2] on the comparison of the heats of hydrogenation of vinyl chloride and chlorotnfluorocthylene
Our work on the hydrogenation of perfluoroethylene, perfluoropropene, and perfluoroisobutene showed that.pes-
fluoro olefins are hydrogenated smoothly with molecular hydrogen over palladium and nickel catalysts [3, 4].
Over a palladium catalyst (1% Pd/Al,Op) at room temperature products of the normal addition of hydrogen are
formed almost exclusively in quantitative yield: 1,1,2,2-tetrafluoroethane, 1,1,1,2, 3,3-hexafluoropropane, an
2- (diftuoromethy1)-1,1,1,3,3,3-hexafluoropropane, respectively. Hydrogenation over a nickel catalyst (reduce
nickel oxide) requires a higher temperature (60-100°) and leads to a mixture of hydrogenation products, con
sisting of the normal products and products of the replacement of fluorine by hydrogen, e.g., 1,1,2- trifluoroethan
in the hydrogenation of perfluoroethylene, and 1,1,1,3,3,3- hexafluoro- 2- methylpropane, in the hydrogenation of
perfluoroisobutene, In the hydrogenation of chlorotrifluoroethylene over 1% Pd/ Al,0; at room temperature re
placement of chlorine by hydrogen occurred with the formation of trlfluoroethylene and its subsequent hydro-
genation. ‘Under certain experimental conditions CF,=CFH is the mam reactlon product and can be obtained
in about 60% y1e1d together with trifluorcethane, ' :

The hydrogenation of perfluorobutadiene proceeded with the formanon' of 11 2 3 4 4 hexafluorobutane

The dehydrofluorination of fiuoro hydrocarbons obtained by the hydrogenatlon of perfluoro olefins made’ it
possible to prepare some previously unknown or difficultly accessible fluoro olefms ~Thus, the 'product of the
hydrogenation of perfluoroisobutene, 2-(difluoromethyl)-1,1,1,3,3,3~ hexafluoropropane m, 'ad11y elimina

- hydrogen fluoride, even under the action of aqueous alkali, with formation of 1,3,3,3- tetrafluoro~2~ (tnfluoro
methyl) propene (1I). The structure of the olefin obtained was proved by its oxidation to hexafluoroacetone, -
which simultaneously confirmed the structure of the original 2-(difluoromethy1)-1,1,1,8,3,3- hexafluoropropane
to which 2 different boiling point had previously been attributed [5). Further hydrogenation of 1,3,3,3~ tetrafluor
2-(trifluoromethyl) propene gave 1,1,1,3,3,3-hexafluoro- 2- (fluoromethy1) propane (liI), the dehydrofluorination
of which readily gave the previously difficultly accessible 3,83,3-trifluoro- 2- (trifluoromethyl) propene (IV) 6

3,3,3-Trifluoro- 2- (trifluoromethy1) propene (IV) was hydrogenated over a palladium catalyst with forma
tion of 1,1,1,3,83,3-hexafluoro- 2- methylpropane (V); the latter, as indicated above, was obtained in considerabl
amount in the hydrogenation of perfluoroisobutene over a nickel catalyst at about 100°. The dehydrofluorinati
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TABLE

Compounds Obtained by Catalytic Hydrogeration and Dehydrofluorinat‘ioh Reactions

No. Formula B.p.(°C)|| No. Formula’ B.p. (°C)

GF:H - GF M 22,5 || 12 | CFe-CoCFH 1o
CF,H—CFH, 3 CF, .
CF,- CFH 51 13 CF, - GH--GFH, 40
CFy—CFH—CF;H 5
CF,—CF«-CFH —20
CF,--CFH -CFH, 20
CF,-CF .CH, —28
Cl,--CFH - CH, — 1
CF,—CH,—CF,H CFy
CF,-CH:-CFH 16 | CF—C=CF,
CF,~CH --CF,H 33 _ "~ CH, o
CIFa 17 CF,H ~CFH - CFH ~CF;H
: 18 CF,H~CF =CH—CF,H ~

—

wone

-

dr,

14 CFg-C == CH,

L éFs

15 CF,~C‘H’--CH,

i1

o

=

o ~1

EXPERIMENTAL

‘ Preparation of Palladium Catalyst. Calcined alumina (41 g) in the form 'of, s‘méllk,-‘-pieceé,xé:-s'1mm m _
diameter, was immersed in a.solution of 0.87 g of palladium chloride in 100 ml of water and left for several * .
hours, The solution was decanted, and a mixture of 5 ml of 38% formaldehyde solution, 10 ml of ‘9N NaCH,
and 75 ml of water was added to the residue. After several hours the resulting catalyst was washed with distilled
water until alkali was completely removed, placed in the electrically heated reaction tube, and dried in a
stream of air at'250-280°. We obtained 39 g of Pd/Al,0y catalyst. '

Preparation of Nickel Catalyst. Pieces of compressed nickel oxide, diameter 3~-4 mm, ‘wer'e placed ina
hydrogenation tube and heated in a stream of hydrogen at 300° until water ceased to be liberated. The resulting
nickel catalyst was preserved in a hydrogen atmosphere.

Hydrogenation of Tetrafluoroethylene. 1. Through a glass tube containing nickel catalyst obtained by the .
-reduction of 70 g of nickel oxide we passed 20 liters (STP) of a mixture containing 40% of CoF4 and 60% of Hy.
The rate of passage was 4.6 liters/hr. At the start of the experiment the temperature rose as a result of the exo-
thermic character of the reaction from 95° to 158°, and it then remained at this level. As a result of the reaction
we obtained 28:5 g of condensate, which was collected'in a trap at —60°, and distillation of this through a colum
gave 24.2 g (66%) of tetrafluoroethane, b. p. — 22.5° and 4.2 g of uifluoroethane, b. p. 2.5°. The total yield
~ was 80% on the tetrafluoroethylene taken. The literature gives: CFHCFgH has'b; p. — 23° [10], and CF}HCFH,
-has b. p. 3° [11]. S -

2. A mixture (35.2 liters at STP) of 40% of C5F4 and 60% of Hy was passed. through a glass tube, containing
5.6 g of 1% Pd/ Al,0q at 5.25 liters/hr. The temperature rose from 19° to 90 ° and remained in the range 85-90°
In the experiment 63.5 g of substance was condensed, and from this we obtained 62.4 g of tetrafluoroethane by
distillation.” The condensate did not'contain trifluoroethane. The yield of CF,HCF,H- on'the amount of ‘tetra-
fluoroethylene taken was 97.3%. R SR EREL S RS I ot o

Hydrogenation of Chlorotrifluoroethylene. A mixture (18.65 liters at STP) of 40% of chlorotjri"fluoroethylen
(by volume) and 60% of H, was passed for three hours at room temperature through a tube containing 15 g of 1%
'Pd/ Al,04. The gaseous reaction products were passed through a vessel containing aqueous NaCH for the absorptio
‘of HCI and were condensed in a receiver cooled to = 78°. As a result of the reaction we collected 27,2 g of
condensate, from which, after distillation, we obtained 5 g of unchanged chlorotrifluoroethylene, 14 g of trifluoro
‘ethylene, b. p. — 51°, and 6.7 g of wrifluoroethane, b. p. 3°. The over-all yield of trifluorcethylene and
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uoroethane was 75.5% on the amount of chlorotrifluoroethylene. taken for reaction. The yield of CFy =CFH

‘51%:; it was identified as its dibromide CF,BrCFHBr, b. p. 76° and 0D 1.415([12.

ne. A mixture (18 liters at STP) of 40% of perfluoropropene and 60%
At the start of the experiment the temperature rose
°. As a result of the reaction 50.4 g of substance

Hydrogenation of Perfluoroprope
1, was passed at 3 liters/hr over 15 g of 1% Pd/A1,04.
M 20°to 50°, and during the hydrogenation it kept at 50

‘condensed in the receiver, which was cooled to = 70°;

from this distillation gave 48.4 g (96% on per- -
propenc taken), of 1,1,1,2,3,3-hexafluoropropane, b. p. 4-5°. Found %: C 23.33; H 1.28; F 74.63;

t. 151 CglyFg. Calculated %: C 23.67; H 1.81; F 75.00; mol, wt. 152.

ofi of Perfluoroisobutene. 1. A mixture (18,7 liters at STP) of 40% of perfluoroisobutene (by

ver 15 g of 1% palladium on alumina. At the start of the

and during the hydrogenation it kept at 55-60°. As a result”
the reacti.on_GSg of ’s'ub_stahCe was condensed in the recelver, which was cooled to — 60°; from this distillation
ough a column gave 8 g of unchanged pexfluoroisobutene and 57% (85% on the perfluoroisobutene taken) of
diftuoromethy1)-1,1,1,3,3,3-hexafluoropropane, b. p. 33-34° and ¢®, 1.558. Found %: C 23.88; H 1.06;
74.76; mol. wt. 202.8. CgHgFg Calculated%: C 23.76; H 0.99; F 15.25; mol, wt. 202.

ydrogena
olime) and 60% of Hy . was passed at 3 liters/hr o
eriment the temperature rose from 20°to 607,

liters at STP) of 20% of perfluoroisobutene and 80% of Hp was passed dt 100-130
prepared by the reduction of 100 g of nickel oxide. "The reaction
aining aqueous alkali and were condensed in a trap cooled to
ducts gave 12 g of unreacted perfluoroisobutene,

=2, A mixuwure (37.2
through a glass tube containing nickel catalyst
ducts were passed through a wash bottle cont

0°. Distillation of 50 g of the mixture of hydrogenation pro
(10%) of 2-(dif1uoromethy1)—1,1,1,3,3,3—hexafluoropropane, b.p. 33-34°%,and 32.1¢ (10%on the pexfluoro-

butene that reacted) of 1,1,1,3,3,3-hexafluoro-2-methylpropane, b.p. 21°. Found’e: C 28.46; H 2.35; mol.
66. Calculated %: C 28.91; H 2.35; mol. wt. 166. C4H Fg. According to the literature [13] 1,1,1,3,3,3-

fluoro-2-methylpropane has b.p. 21°.

Dehydrofluorination of 2_-_(Dif1uoromethy1)— 1,1,1,3,3,3-hexafluoropropane. 2~ (pifiuoromethy1-1,1,1,3,3,3-
xafluoropropane (50 g) was added gradually to 30% aqueous KOH (40 ml), and the mixture was heated for

0 minutes at 40- 50 ° under reflux; the reaction products were then distilled off into a trap cooled to — 70°,
¢ obtained 46 g of condensate, from which by distiliation through a column we isolated 7 g of unchanged
ifluoromethyl) 1,1,1,3,3,3-hexafluoropropane and 35 g (76%) of 1,3,3,3- tetrafluoro- 2- (trifluoromethyl)
1e b.» ©47-18° " Found %: C 25.96; H 0.64; F 73.17; mol. wt. 182.5. C4HF, Calculated To:

' 73,07; - mol. wt. 182,

Oxidation of 1",'3;'3,13-.“{I'étr'a{fluor'o-2—(trif1uoromethyl) propene. 1,3,3,3- Tetrafluoro- 2- (trifluoromethyl)
opene (16 g) was gradually added to a stirred solution of 30 g of potassium permanganate in 130-150 ml of
ater warmed to 35-40°; the reaction mixture was heated further for 2-2.5 hours under reflux at 30-40°. Sulfur
oxide was passed through the cooled solution until colorless, and the precipitate was filtered off and washed
ith hot water; the filtrate vwa's kéxitractédwith ether for 24 hours in a continuous-extraction apparatus. The
ther extract was dried with anhydrous magnesium sulfate and distilled. After the removal of ether we obtained
“(50%) of hexafluoroacetone hydrate, b. p. 55° (80 mm) and n®D 1.332. The semicarbazone had m. p.
53°, -undepressed by admixture of a sample of hexafluoroacetone semicarbazone prepared by the oxidation of

érfluoroisobutene [14, 15].

- Hydrogenation of 1,3,3,3- Tetrafluoro- 9-(wrifluoromethyl) propene. A mixture of 40 g of gaseous 1,3,3,3-
afiuoro- 2- (trifluoromethyl) propene and hydrogen (2:3 by volume) was passed over 1% Pd/Al;Og at room
perature. The hydrogenation gave 34 g (80%) of 1,1,1,3,3,3-hexafluoro- 2-(fluoromethyl) propane, b. p.
40°, Found %: C 26.10; H 1.66; F 72.29. CygFy. Calculated %: C 26.08; H 1.62; F 72.28.

9~ (fluoromethyl1) propane.  1,1,1,3,3,3-Hexafluoro- 2-

f 20 g of KOH powder in 20-25 ml of dibutyl ether;
minutes at 40-50 ° under reflux. The reaction

After distillation we obtained 21.5 g (70%) of

C 29.46; H 1.30; F 69.90; mol, wt.

- -Dehydrofluorination of 1,1,1,3,3,3-Hexafluoro-
fluoromethyl) propane (34 g) was added to a suspension o
fter the addition the reaction mixture was heated for 20-30
ducts were then distilled off into a trap cooled to — 60°.
- trifluoro- 2-(trifluoromethyl) propene, b. p. 13-14° [6]. Found Fos

. CHigF,. Calculated %: C 29.26; H 1.15; F 69.51; mol. we. 164.

[
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Dehydrofluorination of 1,1,1,3,3,3- Hexaﬂuoro 2- methylpropane. “40- 50 g of 90% KOH was placed ina
U-tube and melted by heating it to 170-172° in a glycerol bath. Gaseous 1,1,1,3,3,3- hexafluoro« 2-methyl-
propane (34 g) was passed slowly through the melt, and the reaction products were collected in a cooled trap -
and then again passed through the alkali melt 2-3 times. As a result of the reaction we ‘obtained: 20 g of sub- .
stance, from which by distillation through a column we isolated 6 g of unchanged 1,1,1,3,3,3- hexafluoro 2~
methylpropane and 13.2 g (54% on the 1,1,1,3,3,3-hexafluoro- 2- methylpropane that reacted) 0f1,1,3,3,3~
pentafluoro- 2- methylpropene, b. p. 12-13°, For 1,1,3,3,3- pentafluoro- 2- methylpropene the literature 6, 131
gives b. p. 13.8°. Found %: C 32.07; H 2.04; F 65.96; mol. wt. 147, CHgFs. Calculated%: C 32.87T;

H 2,05; F 65.06; mol. wt, 146. :

Dehydrofluorination of 1,1,1,2,3,3-Hexafluoropropane. 1,1,1,2,3,3-Hexafluoropropane (24 g) was passed.
slowly into a suspension of 18 g of KOH powder in 156 ml of dibutyl ether with stirring and cooling with ice water.
Reaction occurred with evolution of heat, and the reaction products liberated were collected in a trap cooled to
= 70°. 'We obtained 17.3 g of substance, from which by distillation we isolated 3.5 g of unchanged 1, 1,1,2,3,3-
hexafluoropropane, b. p. 4-5°, and 12.8 g (60%) of 1,2,3,3,3-pentafluoropropene (CF4CF =CFH), b. p. — 20° ,
Found %: C 27.21; H 0.79; F 71.71; mol. wt. 132.5. CgHFs. Calculated%: C 27.27; H 0.75; F 71.96;
mol. wt. 132.

Hydrogenation of 1,2,3,3,3-pentafluoropropene. A mixture of 23 g of gaseous 1,2,3,3,3- pentafluoro-
propene and hydrogen (2:3 by volume) was passed over 1% Pd/A1,0y at room temperature. The hydrogenation
products were collected in a cooled trap and distilled through a column. We obtained 13.2 g (60%) of 1,1,1,2,3-
pentachloropropane, b. p, 20°. NMR (nuclear magnetic resonance spectrum): & 7, 15" (CFs); 20,59 (CFH)
2346 (CFHz). Found%: C 26.88; H 2.59; F 70.22; mol. wt. 134.5. CgHyFs. Calculated %: C 26.84;
H 2.23; F 70.88; mol, wt. 134. We isolated also 6.6 g (about 30%) of 1,1,1 +2-tetrachloropropane, b. p.
—1°. Found%: C 30.71; H 8,95; mol. wt. 115. CgtlsFy. Calculated %. "G 81 03 H 3. 44;- mol Wt 116,

Dehydrofluorination of 1,1,1,2,3-Pentafluoropropane. 1,1,1,2,3- Pentafluoropropane (20 g) was added with
stirring to a suspension of 20 g of KOH in dibutyl ether, The reaction products were collected'in a trap cooled
to ~ 18°, and were then passed again through the suspension of alkali, Distillation of the reaction products
through a column gave 11.5 g (70%) of 2,3,3,3-tetrafluoropropene, b. p. ~ 28° [7].

Hydrogenation of 1,1,3,3,3-Pentafluoropropene. A mixture of 20 g of gaseous 1,1,3,3,3-pentafluoropropene
and hydrogen (2:3 by volume) was passed over 1% Pd/Al,Oy at room temperature, Distillation of the reaction
products gave 16 g (70% on the 1,1,3,3,3-pentafluoropropene taken) of 1,1,1,3,3- pentafluoropropane, b. p. 12°
NMR: ¢ 5,57 (CF3); 10,72 (CFH) * Found%: C 27.03; H 2.05; F 70.43; mol, wt. 1385, CgHgFg.
Calculated %; C 26.84; H 2.23; F 70.88; mol. wt. 134.

Dehydrofluorinatlon of 1,1,1,3,3-Pentafluoropropane.  1,1,1,3,3- Pentafluoropropane (s g) was passed
twice through a suspension of 20 g of KOH powder in dibutyl ether. The condensed reaction product was distilled
through a column and gave 9 g (70%) of 1,3,3,3-tetrafluoropropene, b. p. — 16° [8, 9l.

Hydrogenation of Perfluorobutadiene. A mixture (20 liters) of perfluorobutadiene and hydrogen (ratio
1:4 by volume) was passed over 15 g of 1% . Pd/Al,0y at room temperature, The reactmn gave 20 g 66%) -
of 1,1,2,3,4,4~ hexafluorobutane [16], b. p. 63-65° and n®D 1.2985..

Deliydrofluorination of 1,1,2,3,4,4-Hexafluorobutane. 1,1,2,3,4,4- Hexafluorobutane (11 g) was lefluxed
- for 1-1.5 bours.in presence- "of KOH powder (25-30 g); the reaction products were:then distilled off through a
column. We obtained 8.5 g (85%) of 1,1,2,4,4- pentafluoro- 2-butene, ' b. p. 56° and nzoD 1.306. Found To:
C 32.76; H 2.24; F 64.91. C,FgH,. Calculated%: G 32.87; H 2. 04, F 65, 06 o .

* The spectra of nuclear magnetic resonance (NMR) of F* were determmed at rhe Radiotechmcs Department

of the Physics Faculty of the Moscow State University by Yu. 8. Konstantinov.. ‘The resonance frequency ‘of the

supporting sample (CF,Cly) was 18.25 MHz. The relative chemical displacement was calculated from the
formula & = A f/ fsupport -10°, in which f is the resonance frequency.

@
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, - Oxidation of 1,1,2,4,4~ Penraﬂuoro 2-butene. With passage of carbon dioxide, 15 g of 1,1,2,4,4-penta-
iﬂuoro 2-butene was added gradually to a solution of 50 g of potassium permanganate in 250 ml of water at

oom’ temperature' reaction occurred with evolution of heat; stirring was continued for 4-4.5 hours. The
eaction mixture was then stirred further for 5-6 hours with passage of carbon dioxide and warming to 60-70°,
uifur dioxide was: passe: through the cooled solution until colorless, and the precipitate was filtered off. The

, ilrrate ‘wa place‘ ntinuous extractor and extracted with ether for 24 hours, The ether solution was dried :
and dlStllled Swe! olated 17.6-g..(40%) of difluoroacetic acid, b. p. 128-130°. The acid was identified as its
‘anilipe salt, m, p '78" 'undepreesed by admixture of the aniline salt prepared from pure dxfluoroacenc acid,

Bronunatlon of 1, 1 2 4 4-Pentafluoro- 2- butene. Bromine (3 ml) was added to a solution of 8 g of 1,1,2,
4,4~ pcntaﬂuoro—2 butene in 10 ml of glacial acetic acid, and the mixture was heated in a sealed tube in a
‘boiling water bath; The reaction solution was washed with sodium bicarbonate solution and with water, and it
-was drled with anhydrous magnesium sulfate, Distillation gave 9.5 g (about 45%) of the dibromide, " b, p.
146-148°, Found %: C 16.00; H 1.07; F 31.46. CgHgFgBr,. Calculated %: G 15.69; H 0.98; F 31.06.

SUMMARY » : ’
1. It is shown that perfluoro olefins may be catalytically hydrogenated. Perfluoroethiylene, perfluoro-
~ propene, perfluoroisobutene, and other fluoro olefins were hydrogenated over nickel and palladium catalysts.

2. In hydrogenation over a nickel catalyst, in addition to the normal products of h'ydrogen' addition,
products resulting from the further replacement of fluorine by hydrogen are formed. Over a palladium catalyst
i products of normal hydrogenatlon are formed almost exclusively. :

3 By the catalytic hydrogenation of perfluoro olefins with subsequent dehydrofluorination, various ethylene,
ne; and xsobutene denvatlves contammg different amounts of fluorine were synthemzed
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All abbrevxahons of penodxcals in the above bibliography are letter-by-letter transliter-
atxons of ‘the abbrevxatxons as given in the original Russian journal. Some or all of this peri-
od:cal Itterature may ‘well be available in English translation. A complete list of the cover-to-

cover Englxs_h _t_rgnslatxpns appears at the back of this issue.
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