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L :._excel | ent..5di.scussi on of suitable ol efinic monomers for use in preparing
:-copol ygey, af dehes, IFAY RNASO R, -3, DSaré @B ipaivioest) detinddl &d e lapancideskes Hp 'moap 8% t _
- TVEnyl g8 eﬁﬁbatpggmaqﬁmia Wley, NY., 1959. Exanpl es -l nclude 6 -the
L vinyl ar Qﬂ%&éeﬁerﬂ’aneaﬁﬁdn%fsmhe abfitd poromers f@tmmwyﬂ fingca &rﬂi“? invept lg
2 4-Vi Ny |sRisthifidNe O ERSBdknamt s text it dnd: Bel Iymersa. Viley. hé‘{rc _‘ﬁ}f i d,
- .fret haCE ibivinylasonthtic imoamens such@é dtyrenm anathylsbrege. ﬂ"ﬁﬁaﬂ‘i“{:‘*ﬂ@f' "d"éﬁﬁ gé'ﬁo gnl c
aci d; aieduadatylic adidscsudnashasit peid. arathgentlicracidal 'e' . acrylate,
" met hac eiloait ecid; suf-yrisatwetet sarbayyligagid d2""é’f“ﬁ F‘ﬁ’@ﬁ f“° 'y |at et
“acryl apethylbexylyinethasrvistentethyl scsiaiR: byl ?‘6 ae,oet@ygx ohexyl
Cacryl aaqylatbefbt@lrﬂl@ﬂdf&ﬂ(!raf"i! P%?ev' cq :ﬁ' A lacr a,;n N_ gme amgly! at e,
- benzyl rdate, ydiethyb itaceraim FEVIR m\l e atel L.ﬁgﬁ‘ﬂﬁlﬁ&.&sucﬁ% win@ni de,
_acryl omstergjof éafb?’ay'ﬁﬁﬂdﬁrét'ﬂy cgl ‘étﬁ;q ]ﬁ; ?{ b Nidesthet] aay butgst ers
- of car. b‘blsw’lelaed &E‘i"ﬂ%‘%ﬂ'& N ‘§"y Tl‘z” e QuchBR - Jrouaoretaha NAeiyembable;
vi nyl gng othes °§ER?I‘F“ |w y F oy hydeg)ébdh Nieroihl 8 intkacraleiny Theet her s
such a linvéhtidl lareCthél &4 s-unsatatiadi tarboxylicraeid
“et'hef; p(ﬂfeé ﬁ'é°"% '%for ?‘Hm engIt mﬁl-p\t/?ﬁgl conpounds such as :
TNV nyldﬁ f ufp'}. 1Raifd ot e/ oBlyrhératlpRp&ed GromVihe Yiliorikated rerylamide hmmsmpretqﬁg? vi nyl
ketone;, and. Yd mik s MRS 6] aPBash @b Phreént gesaelr) nalatibe br esrrespanding|ASTY
preferrg mg.lg aToVpe= n,&.t;i,pfhetsme PutFiERsiogioupl Thidie eppecislyrsurprisiogintliphy pf a'ieéw‘tsﬁ’é"
- &, p- L&”%#Wﬁéﬁ&ﬁn & IR XSphithal, A.pgll. Polymer Sci., 24,1651 (1879) wanducieeson V—(P%s sWreg
- f eaf Yr egrdsivbd)an Rak WORT IS was eplillostabiBhod rthat e sdcpnden #'i'a@eea“’“Pa&P % orrer s
of the deReRNkdnDA pblgmér esinechain wpestem“vtlmagﬂ?&ﬁ’('?'p%"g '“é‘ﬁ’d’P 5 m
gr. eat erao|yrnel etlainy Getesanyfor bdigiogm chihegionh dhip was g0 By FL same
- f1'uor i nasxineltygo thepreryTiaigs ainds bukyRolymar main §'Eﬁ' P’?tg‘l" "ﬁe'rt @gﬁ ’ﬂa @% .
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wel | espostitie. dtie delt that thestevabpting g? buwd C g?, .%%ngfﬂ;hpp&lﬁ:tgant '
prear oG anidas Tab%fbpﬁfdl dRgipita

from a ¢dloynieg enamﬁ’e@ﬂ%ﬂ ﬁh

“hydr.oget thﬂ)?ﬂﬁ‘?ﬁ'i cg ou neces’sary for buil ding cohesion).
~Thi s mgxec‘glam ?} ?«? lgé'l %{; nﬁéiﬂntﬁnsicWés%ﬁo@&Wtdﬁnbwles @stdbe
s fol
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Ther eas 13 BileCoRsiish t6 Didupdingthisdifivebdive. car bon- ni trogen am de bond. The
‘secondary am de bond functions as a rigid, orientating side group relative
't 0.t he -grahee oxf gen ester bond in acrylates and, in this fashion, is
bett.gp abre to absorb and di ssipate so nechani cal stress, thereby exerting
a toughm;:mgnmroﬁmmﬂ Remorofegsh Z-Apaanido-ReMIRRIE® nononer s of the

invention intrinsicall y possess | urface Aot Grypdie Mxg| yam S
i &% ‘éﬁ&ﬁﬁer&"u y

and copol ytkiH2 '}ﬁ“‘cﬁfd dP?g? SRPE SN OFFREEIEING) | N
stain rasms A28 Eolar AdRvipGES, éﬁz rirfatoR lalcordi ér@ﬁara'o‘ﬂii‘ateadiﬁblaﬁoh

r esi S'tﬁar("l‘ 9&:%'%‘!‘? @ 2? fpler Wty f“(!?‘e an 30undec-7Ghé @BUP(availabl
andi advaﬁt 'él f'§° [ g"tﬂeg & }t&ﬁ%@ﬂ%}s Wﬁ]grrédg:ubéd 5%31&: ng
n'\%? sHillorAREALLdbIEd tolvesne eimperetbiet edinfrared hese

exanpl e l'°""b " qﬁgn
exanpl es>> ,,, c%e b Her aﬁchc%wel grodutth G105 ANM Gtretthy, &6 éstetied
to undulé? E%le\ge,gt(c QB), and 6.50 (amide ) microns. Upon standing overnight, the reaction

product crystalhzéd and melted at 30-35°C.

- mmpuss 2-23

' Employmg the procedure of EXAMPLE 1, several fluorinated acrylamlde monomers of Formula Uil which

55
o “possess the specnfic structures indicated in Table 1 were prepared.



EXAIVPL‘E 1| -;""I'Dr_;'-epa'r;ati on of 1 1H;1H; 2H, 2H Per f | uor odecyl

2-Acryl am.do- 2- met-hyl propi onate 11H, 11H, 2H, 2H Per f | uor o- 1- decano
(availablefromStrem Chenicals,gpg ghuryport, MA) (13.28 grans,
©0.028 nmol'e) and 2-viny|-4,4fdinetﬁylaz actone (VDM (avail abl e from SNPE,
-tnc.; ‘Princeton, -NJ) 45 (3.98 grans,. 0.028 nole) were m xed and warned to
melt the fluorinat al gehol d fagjel htate dissolution. To this solution
~cool ed to roomtenperat gre ! dde&l 1,]8- di azabi cycl o[ 5. 4. 0] undec- 7- ene
2(DBUS- Cavai | abl e {f i GHy ACEN QCHX|CR,, M [ waukee, WEHI (0.08 gram
- 0.00056..mol €) whi:c causéd agh@fmgng off the reaction solution ito about 40-
C: . \Weh the react] sol uti on had cool 28 to roomtenperature, an infrared
spectr.um-showed characteristic absorptions for the acryl am de product: 3.05

S(NHstTetch) ™ 5. 71 (ester 50 C=0), 6.05 (anilde C=0), 6.15 (C=C), and 6.50 ~ *

~(-am-de-11)~m-crons. Upon standi ng overnight, the reaction prgduct,
crystallized and nelted at 30-35 - C. EXAMPLES 2-23 55 Enpl oyi nght he
‘procedf@re of ‘EXAMPLE 1, several fluorinated acrylanm de monom@rs ET Formul a -
“11°°l =whi th possess the 'specific structures indicated in Tabl & 1 fere B

: prepared. 6 EP 0 367 583 B1 j[CH 2 ; H | go RE i
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7 EXAMPLE 24

_ " This example illustrates the i_inproved toughness observed in polymers prepared withthe novel fluorinat-
- = - ed, acrylamide-monomers of the invention compared to corresponding poly(acrylates).
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*  EXAVPLE Thé! fipfinaldth, Scr@ldia mdndnhdr 06 EXaRpRSE t:dmmingnrmwagm poroght BE S phadrsiroy ed i n_'

pol.

yner ®ajpre Pariasl MdrdknDir@stat\\Wbst Bburany) Wa$ coated dnto aciliydna realed puperdiatiding abé t he

. Lnvent i ticknesnpiat.&chnt (75 odils). Jbp ovrting1gaspedpysed de ¥ lianpeanitting’ radiatidiFvi va@dleng®s B1
. The. f | ubstiveenBetiandci0y har(Bldeklightl oBmiwania)fin Enitiegeh etm®spheratieriaA iminytsd. B1-Dibydeyiper-
“per cent flugfooelyl phylelei (Mpromar-Ralymer & Dajafidireyossy PA) Iiositiiabayk | cish andethenBarpcu/were

_Ger manyiyradigles 1o bk dnia Gywesd vessql Wit Slaeklight netian p
1.9 nm {508 cas) Tys syrepowasolhen eegterlcet 18

Wi th watherewg 'E‘H%'a’;l?@%"!ﬂéé’m BHoM P8 '%@O‘"ﬁ‘ﬁﬁ Blog ckihe

@Mna@aea@bhgsvap (eiscotiy cRotbss of
XPBSEIMis) and polymeriens ast crersqﬂeeq ﬁ'@t’%tt"‘%n

tac
ron Corgbg tq\q

ﬁ’ ;"“‘) .

syrup .
The

nitro ﬂ"‘ét"ﬁ'iﬂ 6496 “f'?ﬁa%“’?ﬁahﬁ?s 5"3'3"1‘9 1@ Zg %d

TACT V% t@te ; . o%‘% ?" gyfamide rfl %:ﬁ?@%d f°§‘¥$§j\m

“the Dar?f/@ Or Y Ty foperTygroget

_obtain am r‘ﬁ"c’k c] coat abI e syrup (viscosity about 1500 cps) "Thi s

‘was t hegy Gl at 1.9 mm (75 mls) and pol ynerized as descri bed above
P-stres s—t—raf-n—rel atonships of 1.27 ¢cm (0.5 inch) w de sanples of the two

- non- t acky 7his SRMieBehé thPhsBRE ﬂ.tor.harm W idnideSRGHoMEChf URiidventn W H Bastant €St

-Machi neprbgivaabd BPkict.” om | nstron Canton, MA; cross

Corp.,

head 10,

rate:-2

cnlmi n)-. The poI y(fI uor i nat ed acryl am de rronorrer) exh| bited a toughness

( at yl el d) of—3343—cmr o7 Fe—ttre

“pol y(dl', 1-dilhydr ooerjIuoroo?fﬁ'at[‘fgr”{/hﬁ%ﬁ"i?%ﬁﬂ*vgd‘f'?ﬁohness val ue off 2115 cm
-9/ M 30 i |- Cleget n3). EXAMPLE 25 15 This exarrpl e teaches the use df a
_quorrnate TIE T ,1ntant
_preparation }Fﬁ, g CS. @&g'%” ﬁno(}r?%?é@@%bar n %e&s?ar @t ant, 3 fgr Char ge:
1 H 1 H 2H 2{h psichibid@kdpgecy! 2-acryl am do- 2- met hyl propl oh ,Em@nrpl e 1)
13 8@ gr ans &ogbrtsybu@gﬁ.mlepte S 011 grams '

7 48 grans J. J. - t—rLf tHtoroethene

49786 gr ob| S so bu

10,11 gra 53 ff“gt"f‘ We bf’%% ﬁs 2ed £ qur
- poi mer s | was

_E}.j’ouncgab % f:ﬁ a'le ‘yrfﬁ cg:;for
222 ho gdm, Al nmer so ut

- 30-'vi-scous: ?nhe co 0 yrrer |ght percent sol i ds vvas 29 2 percent

J:ndi.cat E@ga&h%%ggmh@gﬁ%eQﬁﬁ&@&ﬁo‘yp,g,nver sion of nononmers to copol yner.

.__;..Eval uation of the Stain Resistance of the Copol ynmer

36

A po lad | ON- AOporkdn Eof AR €6ovE AREIINRER IsolGiidh UﬁdsC)dqud@.SwtﬁllaHdlﬁoﬁ.d. {/rr 1- hcmlcamahé) tbab 7

:_=:._ ) 1

, 1- t:pércdnt suliae tThésintresisthnt’ popsrie ot the Ghstails copdivaersiete tonipafeid Tothrtd uptreapar t i es

: of t he fatyizsand fabrigsiegtad in avelbgous Gasipar with 3M¢ BCOTCHBARDdatiie grotector. The evaluation
L . .procedure .was that reported by C.L.. Steel, Book Pap - Int. Conf. Exhib., AATCC, 237-247 (1986). The

L fabrics evaluated and-results obtained are shown in TABLE Tl below:

50



; _.”_cs and fabrlcs treated Fn anal ogous fashion with 3M s SCOTCHGARD
fabric prot ector. The eval uation procedure was that reported by C. L. Steel,

“Book -Pap. - Int. :€onf. Exhib. AA%IQE 7 (1986). The fabrics eval uated
‘and results obt ai ned are show in Lag;?z%élﬁlow 45 50 | 56 8 EP 0 367

.'583 Bl TABLE || Fabric Number Description 5
. L rayon face. vel vetrasLElIt . green 2 nyl on
tha{JuphoIstery - ready for prlntlng, scoured and rubberized 3 '
-100% cot't Tr V“P/E(':N)m A . [ﬁg[c " affetea—tt—w——st™gl e
“ply, unc e . 12 0z w80 wor st ed gabar di ne
off-whste 6 ;=1 c oryooriace hehet 1 lagreen whi t e, bl eached; ,and
gglr lCerI éed F ?Dt 'C 2. Ul /'l Slvion flat upholster r6R4Y for pnntlngl sguredalﬁ L@%}iﬂg_n e
0o d ‘3 0 100% cotton woven(prlnt 3:- b 0
0 ' i.'1.al K 04 N nyiof! taffeta, It wt. single ply, uncoated’ § . g 1 .0
8 ] 5 UD . 12 oz. wooj?oé% worsted qh;rbardine. off~§hite v 70
-0 6 26 0 - cotion sh@sting - whits, bleached; andmercerized 0
g SEXA aliri atet™ | épray" ' Abragion” -0 Sof” 3
‘1.5 " '3 13 4 " UNEREATED RESULTS: 2
22.5 4 3 0 0 0/0 0 ? 3
2.5 5 Y o P o $00 0 p >
2.5 30 P 0 'R o 5 0 80 0 3 2
1.5 SGITAHGARD IRES US:0o..{: .....0 ..... . . 07.7 30
2 e 5 0 PB.51. P 50 5 0 80 2
5" -6 0 p.50..8B.5. 30 6 e 280
5 v i Z . 70 3
. fe o il EXAMPPE 25 RESULTS: T _
‘2.5'62 | ' 5. h 6 7070 P2 ) 3
‘ez oil ré-’pel | eficy] sBal g 0-8; 89= best |f = waBer/al cphol redPstance
“scal e. F- 10; 310 = Besl g*= spray régl ng; s¢ale O- ;OO; 109 = besg':-h; =
:.'-;abr--a:s._l_ 06 resg start_ge scaZe -8, .8 pbest 5 o8
Sl e | 2 1 5 ao 2 15
R | SCOTCHGARD RESULTS:
N 5 7. 70 2 35
SR RS 5 5 80 5 25
e |3 6 8 80 5 4
S 4 4 5 70 3 3
5 6 8 100 "3 - 25
6 5 4 70 4 3

- Ak 0 .' ~e=oil repellency; scale 0-8; 8 = best
RSN f = water/alcohol resistance; scale F-10; 10 = best
g = spray rating; scale 0-100; 100 = best
h = abrasion resistance scale 0-8; 8 = best
i = soil resistance; scale 0-5; 5 = best

The above resulis with the various fabrics and stain preparations indicate that the copolymer of
Example 25 |s far superior t0 no treatment and compares favorably with a commercial fabric protection
product :
| i
.50



":soil reSistance' scal e O"5 5 = best 45 The above results with the

rious..fabrics and stain prepar at lons .Indicate that the copol yner of

sExanpl € 25" s far: superior to n and corrpares fav

“comercial fabric protection pr(@)E uct. g%rﬁI 11"“'“"'“'“'" "ﬂ"tﬂll
367 683 Bl * C L M .S dai ms 1. A conpound havi ng t-he f orfmulta s
R.R 65 .Claims- ~~. . ! ' H 10.

b IU 15" . ‘wherein Rl and R6 are i ndependent |y hydrogen or nethyl; R2
-and R3 1. iAbependbaingythedoreual kyl , cycl oal kyl, or aryl groups, or R2 and R3
:t-aken together wiith the carbon to which they are joined forma carbocyclic

ri-ng-fontaining 4 to 12 ring atons; | R4 and R5 are independently
hydrogen: or | ower alkyl; ;: '1 ‘R*R'a g8 or 1; bis 1or'2; Xis a
.single bond, CH2,. CHZOCHZ or CHZCHZ %Ié Ls an al ky'l, cycloal kyl

T OrT aryI ‘group: \/\herel n at Iea %b drogen atons have been
25 7 “replaced by fluorine wen b0| s 2'’h per Luori nated al kyl ene when b
s 2 or RF can be Ni So2 (CF2) 7CF3 30 ;Et when b is 1. - 2.
A ponrrer which is the polynerization product of the corrpound according to
-claim1l corrprl sing units .36 [ . havi ng IIL | east one of the formulae OH
_;R3R5 -~ RER-J-CNCQ++ -GCO- C X R

12 14E“ag,gm45 o3 5 1 1P H6 RR

;.'R5 RS H O"Rar et - SGrbinidaaolyRyasiomoladl _- N C C R

VI CHZ““ RR2 and R®  Hhdependently are alkyl, cycloalkyl, or aryl @roliss, 6-R<drid &3 takediBgether with H

H R .R thé_tiibbn GO which they are joined fdrm a carbocyclic ring containing 4 to 12 ring
1T . atoms;
P e - - RtandR> are independently hydrogen or lower alkyl;
CNeA T ais0ort; ' '
bis1or2;

‘X is a single bond, CH2, CH2OCHz, or CH2CH, OCH; and
... . Rgisan alkyl, cycloalkyl or aryl group wherein at least 50 percent of the hydrogen atoms have been
.28 E "replaced by ﬂuonne when b is 1 and perfluorinated alkylene when b is 2, or Rr can be

- | NSO, (CF,),CF,
w =
. whenbis1.

;2. A polymer. which is the polymerization product of the compound according to claim 1 comprising units
'~ :having at least one of the formulae -

llo ftfi R

o R -q—c-n—g{-c-} - —o-c—x-n VI

Sreehl CH, R? R
‘and

45 .
| 0 H R’R® ¢ R° o R° R’
.ll.'llll clf } i ?&inoll
R -c—?gm-ol:(-' },C-0-C-X-R,~X-C-0-C4(}, C-N-C-C-R VII
i, R°R* H H R'R* cH

| .60 ! 2
wherein R', R?, R3, R*, R®, RS, X, Rg, and a, are as previously defined, and the open dashes {-) mean
... ...  attachmentto a polymer main-chain. .
.. ‘56
. 3. The polymer according to claim 2 further comprising units derived from at least one copolymerizable
' . olefin.

10



\MnerelnRI ) R2 R3, | R4, R3, Rt X RF, and a, are as prev? gusl y defi ned,
S e polymer aceor di hg o ol ai meg ‘;F,;‘g;g;;;‘cﬁﬁ{oﬂf{ ng uni ﬂﬂﬂﬂﬂllﬂiyﬂﬂlllmlﬂ
n s *

-at | east.one copol ynerizabl e ol ef 4. A met hod corrpr*i sicnth
-steps:a) reacting a 2-al kenyl aziactone having'the fornula 2 R N-C -
R4 CH C- @ 1A method comprising the steps: ' 0 wherein Ri,
"R2,\B3; R4, Rbreaciilg a 2akenyhazlaptons/haging thy fatedla ned with a fluorinated al cohol
~having the fornulia 20(HOHX) Rr wherein b, X, RS, and RF are as previously
defined, optionally In the presence of an organic sqlaent which is inert
‘toward§ the reactlants, and b) isorati ng tt’l@ res&l—t’\’ fﬁuori nat ed,

acrylam de conpound. 25 5. The neyhod acger di ng clajge 4 wherein said
2-ab’kenyl “azl actone is sel ecpgd=feuthe group co isti ng of
* 2-vi.nyl-4, 4: . di net hyl - 2- oxazol n-5-one, ba \Rs
- 2-i sopropenyl -4, 4-di net hyl - 2- oxazol i n-5-ong,~3o¢. *-
_='.._2.'-.'.\/.,,i___r.1_y,7.l"__-_ 4- et hyl - 4- net hyl - 2- oxazol i n- 5- one, ‘b
- 2-vinyl -4, 4-dl et hyl - 2- oxazol i n- 5- one, - _
“2-Vinyl - 4= methy) s A0 Re gl lih:=5- ) . . o
2-isopr ope.nylfa Il:'lél__ A gthr' ?ﬁb?ﬁﬁéﬁé 9 Zd_reg)a(sggrg\filﬁnﬁly g_ef(:)ngg ,WIth a fluorinated alcohol having the
..2-Vinyk-4, 4- pent anet hyl ene- 2- oxazol i n-5-one, and ; 35
~2-vinyl -4, 4-di net hyl - 2- oxazi n-6-one. 6. The nethod according to clains 4
“and-5° wherei n said fluorinated al coholy i Lfl‘ s¢l ected fromthe group
consisting of 1 H 1 H 7H dodecaf | uor of jochaxdtanol , 40
-perfluorocycl ohexyl -1 H, 1 H et hanol , \2, 2, 3 8,%, 4,5,5,6,6-decafl uoro-1
- et hybheptanol -1, 1 H 1 H 1 1 Heicosaflu6ro-1 -undecanol, 1 H 1

H hegt af | uoro- 1-butanol’, 1 H 1 H 9H hexadecafl uoro-1 -nonanol, 45

hexaf | uor oi soyhewpdng 7°, and-Reap 83-previquali Idefined -optionglis in e eresengo ¢f ap organic solvent
" H pent adecaf |"iish dfdeartipwards thesseciantsu®¥obenzyl al cohol, | H, 1

H _p'e nt af-| uor (p@fsglﬁtg\ﬁ(ypq resulting fluorinated, acrylamide compound. :
C 25 :

'5. The method according to claim 4 wherein said 2-alkenyl azlactone is selected from the group
" consisting(of
2-vinyl-4,4-dimethyl-2-oxazolin-5-one, -
; 2—isoprope_nyl-4,4~dimethyl-2-oxazolin-5'-one.
-~ ,..80  2-vinyl-4-ethyl-4-methyl-2-oxazolin-5-one,
e - 2-vinyl-4,4-diethyl-2-oxazolin-5-one,
2=vinyl-4-methyl-4-phenyl-2-oxazolin-5-one,
. 2-isopropenyl-4,4-tetramethylene-2-oxazolin-5-one,
. 2-inyl-4,4-pentamethylene-2-oxazolin-5-one, and
.. .8  2winyl4,4-dimethyl-2-oxazin-6-one.

6. The method according to claims 4 and 5 wherein said fluorinated alcohol is selected from the group
. consisting of.
- 1H,1H,7H-dodecafluoro-1-heptanol,
Nt 40 perfluorocyclohexyl-1H,1H-methanol,

' 2,2,3,3,4,4,5,5,6,6-decafluoro-1-methylheptanol-1,
1H,1H,11H-eicosafluoro-1-undecanol, '
1H,1H-heptafluoro-1-butanol,
1H,1H,9H-hexadecafiuoro~1-nonanol,

45 hexaflucroisopropanol,

"~ 1H,1H,5H-octafluoro-1-pentanol,
1H,1H-pentadecafluorooctanol, -
pentafluorébenzyl alcohol,
1H,1H-pentafluoropropanol,

.50 1H,1H,2H,2H-perfluorodecancl-1,

' 1H,1H,2H,2H-perfluorododecanol-1,
1H,1H,3H-tetrafluoro-1-propanol,
2,2,2-trifludrosthanol,

S 2,2,3,3-tetrafluoro-1,4-butanediol, _
8 2,2,3,3,4,4-hexafluoro-1,5-pentanediol, and
' ' 2,2,3,3,4,4,5,5-octafluoro-1,6-hexanediol.

11



T*1H 1 H, 2H, 2+ per f.l uor odecanol -1, 1 H, 1

H2 2H-per f| uorododecanol -1, 1 H 1 H 3Htetrafluoro-1 -pro
'2,2,2-trifluoroet hanol , 2,2, 3, SQPE\@Q@;]}, e L ,4-butanedio El ull l" Ill ml
52 2 3,3, 4,4- hexafluoro 1,5- pentanedlo and 2, 2, 3, 3, 4, 4,

e

u

xanedlol Lo e 1 ~ EP 0 367 583 Bi

N. ¥.i. i The irbthtd accerding to claims 4 to 8 further comprising admixing an effective amount of at least one
'~M~~;~..eata}yst~mth~sa|d~2-alkeny4~azlaetane arld saiti1fluodrated . aichbtink and tiiten Gtep G Gutdectiy the
_:;cl aims- 4. tadetheuplEHeenal omhpte eeArgydo althet polymgrizationef f ect i ve amount of at | east
“ohe ‘cat:al yst WIthL sai d 2-al kenyl aziactone and said fluorinated al cohol
“and &t &r The é}?‘*‘a‘) sorEine e 4 e wharineeid ceialysbissplegtertiiomdhe grpet wndisieg gy t o
.ef fect. polhidiazp %YP'P@#OJ“"“CJ'%"('@U)The met hod according to clains 4 to 7
“wherein se?rsdd'*\‘:’-%'?'%YF?'étaoi"Q"@@‘l‘ee@P% fromthe group consisting of 1

"85, azab| ec- g e (DBU), 1,5-diazabic~clo[4.3.0]non-5-ene

( DBN), |g ﬁ “‘""4‘D abi cycl o[ 2. 2. 2] oct ane” ( DABCO), 10

~trio yI p a osphine. Q The nethod according to clains
&yl pH& '"°ﬁ ‘?‘1‘%“? B _

“4 to 8 t . ve

arount o1 el *géﬁ;%ﬁ el 4 B85 Re 368 cpfhih o D RIS Blon B B UBENE 1D,

9 'wherein sal free radica tablllzer is selected fromthe group

CONSizSt §d)orne fmdfd@NRERSRZ td)Siaidng! wherbin Gaid{ fred Ubdidal Brabifi8s @ selebidl %hams R e
0.. 1. -Vebh¥shild Phehci 4%8 2. 6ki-Fbutyl-Refdsol. R - 25

CH -CCNH- G C+tAtCOCHX Rr 0 R RO -

-'~~~~~,"_~~Patb|’-thnspafo\.hen der Rl und R6 unabhangi g vonei nander Wasserstoff oder
-Net hyl. sirnd; ' " ' R2. und R3 unabhangi g vonei nander Al kyl -

- Qycl oal tyIVerbirdmgd&rﬁdngeluppen sind oder R2 und R3 :3 -

-zusesmen nit dem Kohl enstoff, mit dem sie verbunden sind, elnen :
- carbozyklischen Rihng mt 4 's 121Ri ngatomen;ébi4 den; R4 und RS unabh~ngi g
vonei:nander Wasserstoff oder}nie ereS|A kyl 'sind; a gleich O oder 1 ist; b
glei ch 1 oder 2 ist; X eine Ellilgi-ﬁ NB+- gﬂr gGOCRPl RH20CH2 oder CH2CH20CH2
Jist” dhd RF eine Al kyI , Cycloal ky 3@‘ Agyl gruppe ist, in der m ndestens
.50%:der.. Wasser st of f at ome durch Fluor ersetzt sifd, wenn b gleich 1 ist, und
durch perfltuoriertes Alkylen, wenn b gleich 2 ist, oder RF 45 _

"NSQ2 (CF2 )7CF3 III ;

"~ tin der L
.. .Rlund-R® unabh#ingig voneinander Wasserstoff oder Methyl sind;
" " R2und R® unabhiingig voneinander Alkyl-, Cycloalkyl- oder Aryigruppen sind oder R? und R3
oo zusammen mit dem. Kohlenstoff, mit dem sie verbunden sind, einen carbozyklischen
Ring mit 4 bis 12 Ringatomen bilden;
R* und B  unabhiingig voneinander Wasserstoff oder niederes Alkyi sind;
~ agleich 0 oder 1 ist;
k " b gleich 1 oder 2 ist;
‘w0 . Xeins Einfachbindung, CHz, CH2OCH; oder CH2CH20CH; ist und
R eine Alkyl-, Cycloalkyl- oder Arylgruppe ist, in det mindestens 50% der Wasserstoffatome durch
Fluor ersetzt sind, wenn b gleich 1 ist, und durch perfluoriertes Alkylen, wenn b gleich 2 ist, oder Re

| 45 NSUz(EF2)7CF3
S sein kann, w@nn b gleich 1 ist.
50

2, Poiymer, das das Polymensatlonsprodukt der Verbindung nach Anspruch 1 ist und Einheiten: minde-
- stens einer der Formein

- 12



' Sei . kann, wtnn b gleich 1'ist.” -50 . 2. Polymer, das das-
P "yrrerlsatlonsprodukt der Ver bi ndung nach Anspruch 1 ist und

j_fff-E'lgPFi it F?ﬁ TEEINEr P st it itk shrapevenneneagli 1L ]

1pr~=~5 6 10H 350 HR R -J-C N-C+C+ -C—OC—X—
OV ECH RHR 10 und 3 5 6 5 3 OHR
'R\J-- . R mRRH@w C, -CNCGHC+C O C X
~XCONGCCR ; 1 PT B \Y 1~2 14
- 141z CH - - RR R "N-'C{-C* -1:1-0~C-X-RHR CH 202 20 K. -
~enthdle., in deneﬁ R, R2, R4, Fﬁ X, Rﬁsund a di e vorstehend

r"angegebenen Redeutungen hab nzund die offenen Striche (-) eine Anlagerung
‘anei ne’ Pol ynmer hgupt ket te bedeuten. 3. Pol ymer nach Anspruch 2 mit

“Ei-nhei ten, die von m ndestens ei nem copol ynerislerbaren Aefin 25

abgel ei tet singmg4. Verfahren rnit fol genden Schritten: a) ein

S ZA ken?l azl acton der Formel * ~~~H? - C -.

> ;. 30 R N CR .~~~ 35 O-Cin der R, R2, R3, R4,

R5 und a di e vorstehend angegebenen Bedeutungen haben wird mt einem. 40
fluorierten A koholo ql;em’ﬁér

5
CF u set zt, d r enen B tungen
hab_egggund zvvar g N= C" e e8e§eﬁ$5r$§ 8&%%?5%% a%qﬁ_g‘?bor gani s n
Losungsnittels, gegeh ber dlén Reakt aﬂlten iRerR" i st CHynd b) die so :
~erhaltene fluori¢rte Acrylam dverbi ndung wird rein dardestel lt. 5.

- Verfahren nach Anspruch 4, in dem das 2-Al kenyl azi acton aus der G uppe
ausgevwhH ist, die aus 55 2-Vinyl -4, 4- di net hyl - 2- oxazol i n-5-on,

RN enth#lt, in denen R', R2, R3, R*, R®, X, R und a die vorstehend angegebenen Redeutungen haben und

die offenen Striche (-} eine Anlagerung an eine Polymerhauptkette bedeuten.

‘3. Polymer nach Anspruch ‘2 mit Emhelten. die von mindestens einem copolymerisierbaren Olefin
.. 2~ abgeleitet smd

4. *Verfahren ;_mlt folgenden Schritten:
a) ein 2-Alkenylazlacton der Formel

1 ' /'R 3
ST

0 —C

b

_ in"der R, R2, RS, R*, R° und a die vorstehend angegebenen Bedeutungen haben, wird mit einem
NS 40 fluorierten Alkohol der Formel .

o | R®
s <Hoc39bnr

. " umgesetzt, in der b, X, R® und R die vorsishend angegebenen Bedeutungen haben, und zwar
. 50 ' gegebehenfalls in Gegenwart eines organischen L&sungsmitiels, das gegenliber den Reaktanten
inert |st und
b) dle so erhaltene ﬂuonerte Acrylamldverbmdung wird rein dargestellt.

o 5 Verfahren nach Anspruch 4, in dem das 2-Alkenylazlacton aus der Gruppe ausgewﬁhlt ist, die aus
- 5B 2-Vinyl-4,4-dimethyl-2-oxazolin-5-on,
o “2-Isopropenyl-4,4-dimethyl-2-oxazolin-5-on,
-2-Vinyl-4-ethyl-4-methyl-2-oxazolin-5-on,
2-Vinyl-4,4-diethyl-2-oxazolin-5-on,

13



opropenyl -4, 4-di.met hyl - 2: oxazol i n-5- on, | - R

22-VMinyl - 4- et'hyl - 4- met hyl - 2- oxazol i n- 5- on, \

-2-Vi nyl - 4, 4-di et hyl - 2- oxazol i n- WS%%QN EP 0 367 583 Bl
' I

"11111111111111211111111111 * it ”m"!”m""ﬂll’l”llﬂl

-2-Vi nyl - 4- net hyl -4- phenyl - 2- oxazol i n-5-on
2- | sopr opegiy-4-méthilatpheniyRe-hakdliiis-n,0Xaz ol | n- 5- on,

. 2- VA Dy - 4,24sopepéngivhe-leydnsthyBn@osazolinisron5- on  und

+2-Vi-ny| - 4 24igi-sebénjemethyien: 2-pxazolif-Gon uad besteht. 6. Verfahren nach
_.'Anspruch 2-\inytia. &dimethyl@enxpaited-orf | uori erte Al koho| aus der G uppe ausgewdhit
i st, 5die &aseht. H i1l H 7H Dccecafl uor-1 -heptanol, Perfluorcyclohexyl-1 H 1

{'H-nethanol 1o -'ii 2233445566Decaf|uor-1 met hyl heptanol -1, 1 H 1
H 171 HEiVerhen nagly Ansprughiftind Brip dom derjfjuariorte Alkghplaus des Cruppe puraRFOl ist, gie ps

"H, 91 Hexadéc?ﬁﬂ"&&?eciﬂ‘m’nbmﬁb?' Hexaf | uori sopropanol, -15. 1 H,

" H, 5H-Cct affP af ‘: 2qol, l_%l;ip H- Pent adecaf | uor oct anol ,

Pent &1 uorf 1’“°d @f"f'y' BB af | uor propanol, 1 H, 1 '

“H, 2H, 2H-P %) o] R iasi P 1 H, 2H, 2H Perf | uor dedecanol -1, Y 11
H1 H2H§-1_ jg hﬁg 55@ |-1, 1 H 1 H 3H Tetrafluor-1 -propanol
2,2,2-Trif = H'i; -Tetrafluor-1 ,4-butandiol, 25

2,2, 33, 4’131

{ahidF-1-bentamolP€Nt @ndi ol und 2, 2.3,3,4,4,5 Wt af | uor - 1
., 6- hexand|1g11Hb@§tg&g;ﬂuo;%ctan¥prfahr en nech Anspruch 4 bis 6, in dem dem
~2--Al kenyl %hﬁﬁb@éhz&lﬁlﬁbh&em fluorierten Al kohol eine 30. : W rksame Minge
- m ndest énaHAHPORafitabRbaBRAL Or S bei gem scht wird und des Gem sch nach dem
“Schritt ajHaHEHPRIPgipRddcaioBr,en der Ei nwi r kung von WAr neener gi € odor
~ Phot oener gHgH2HRHPetindréadecsnatd, . .. . ....... . ............. 8. Verfahren
.,nac‘h/Anspﬂl:ldH2l42ld-|P9rﬂqudqdmad@m der Kat al ysator aus der Gruppe ausgew hit
~wirrd, di e1ad§3H-T§tr%U®1mm0!3ycl o[ 5. 4. 0] undec- 7-en (DBU) : 36 1

-,-5- Di- azabi2@gcTr non-5-en (DBN), - Triethylanin,.

[s) B
= 1 4 D| a;al?rzzé;;Pc' 7 e?(afraor_ %ﬂggdiélE:)f&Bco) Tri oct yl phosphi n und Tri but yl phosphi n
BRI - 2,2,3,3,4,4,5,5-Octafluor-1,6-hexandiol
besteht.
: 7. Verfahten nach Anspruch 4 bis 6, in dem dem 2-Alkenylazlacton und dem fluorierten Alkohol eine
- g0 wirksame Menge mindestens eines Katalysators beigemischt wird und das Gemisch nach dem Schritt
a) zum Polymerisieren der Einwirkung von Wrmeenergie oder Photoenergie unterworfen wird.

- . Verfahren nach Anspruch 4 bis 7, in dem der Katalysator aus der Gruppe ausgewshit wird, die aus
¢ 1,8-Diazabicyclo[5.4.0Jundec-7-en (DBU),
35 1,5-Diazabicyclo[4.4.0lnon-5-en (DBN),
.. . Triethylamin,,
- 1,4-Diazabicyclof2.2.2]octan (DABCO)
Trioctyliphosphin und Tributylphosphin

_ '__ o besteht.
-+ . 9. Verfahren nach Anspruch 4 bis 8, in dem die Umsetzung in Gegenwart eines einer wirksamen Menge
eines radikalischen Stabilisators durchgefUhrt wird.
- "10. Verfahren nach Anspruch 9, in dem der radikalische Stabilisator aus der Gruppe ausgew#hit wird, die
" 45 aus Phenothiazin und 2,6-Di-t.butyl-p-kresol besteht.
_ Reve'ndlcatlons.;
_ 1. Composé ré'éondant & la formule :
S :
; P AT X |
| 1 _ CHz-Cti‘.NH-(IZ{-('z-)-.ﬁOCHx R,
..55“ . o RR O >
L
IXI
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,es’t”eht Q ‘Ver f ahr en nach Anspruch 4 bis 6, in demdie Unsetzun
Gegenwart eines einer wrksamen Menge eines radikalischen Stabili sat ors

sdurchgefti hrt.wird. 10. Verfahren uch 9, in demd

~St'abi |l i'satar aus der G uppe ausgeﬁf%ﬂa‘,\;ﬁgﬁ die 45 aUSﬂ“\mﬂmu““ﬂm]m“\
~und 2,6-Di-t.butyl-p-kresol besteht. Revendlcattons, 1. Conpoeséctr4bonfant |
."Iaforrmleda'aé)laauene 6r R RR RK:~~~~~~~ C:-Cd.NC+ C+. Coc

"R a2, 14 R al8heptésentest uh@peuﬁameentlamMpgﬁsenueubupennﬁﬂp@ndamrent de

[T hydr ogbneRoet l%?rtegrémpm indépénganameriRZes grol®s ratkple kevelpalieriet ou argé pankiemfAteit Rdes
.groupes al keaneidérésankanilidavbele sarbeneyugus iisomirelifs, fpment ulRaoyeb ershodyhiiaue certerant| e
~avec | & carb%ﬂ%atam F"QP?SS sont relis, fornment un no au car bocycl i que '
“cont enant R LR 1 et ingéprdammont|de filiugeogéne ou un groupe algrle drférisy: r bpr ~sent ent

i nd~ pendamw%?ﬁé%ép'% dr ogbne ou un gr oupe al kyI e infdrieur; a est 6gal' A0
ou 1, b est; ﬁéa'?; i rglgzn |a| son, CH2, CH20CH2 ou
__.__C|—|ZCI—|210CI—|2, ‘U‘ une sﬂfe 8 ﬁ% ﬁ% lo gs % arsyl e
dans nguel (g neon m drs an é 36 %

ou

e rf uore

- fluor. Iorsq

"'6gal H kFD |Pepr~senteérr n groupe 15

SN SOZ (CF2)7CF3 Et Iorsque b est dgal a. 1. 20 V> 2. Polynbre qui est -
-l;.I e pro,gw t de polymdrisation du corg®s4 &Y | a revendi cation 1,
'].,corrprenant des unltes r ~pQndant aulnd ns & Jne des formules: OH

“R .25 i BE 1| R --GNGC+HC.-CGOCXR |
."*VI_CHZ R b: . . et) T D R
"HR'- - lorsque bestégala1l. R 2 " RsnR 3sj Rl ~~~~~~~~~ ~ -
- N—@oC—Rl R Vil 111G+ .C-CX-R1-X4C- O C+V 2

4 \g/* - - 2CHPolyméreRguRest e produit de pplymérisation du compqsé suivant la revendication 1, com@eng@§des
“ ‘unités répondant au moins & une des formules : '

L s
2 ! l? !H F F lol R
A O R -q-c-N-C(-c-) -c-o-c-x—a VI
i CH, R’ R
B0 i o308 . nb 6 SR*uo I :
| iPEFF Y 1§ %“iip»u viz
- 'n‘-g-_c-u-t|:+§:+.-c_-o-cl:-x-n -X-C-0-C4C4 C-N-C-C-R
;:u, R’R* B H

C Rl Ca!.
I

dans Iesdf:e“es R, R?, R3, R'f; RS, RS, X, R ot a sont tels que définis précédemment et les traits
- -ouverts (-) signifient une fixation & une chate principale de polymére._

a ‘\/ '_;40 8 Polymére suivant la revendication 2, comprenant de plus des unités provenant d"au moins une oléfine
- copolymérisable.

4. Procédé comprenant les étapes :
‘a) la réaction d'une 2-alcényl azlactone répondant 2 la formule :

! . . /R o?
; | l / x e R
L | CH,=C — C\ \ R®
: O — %
R ; -__-ss' o dans |aque||e R', R2, RS, R*, R5 ot a sont tels que définis précédemment, avec un alcool fluoré

répondant a la formule :



copol ynﬁrl sable.. 4. Proc~d4 conprenant |es 6tapes: | a T~dctitonm

“IesquellesR‘ R2 R3, R4 R5 R6 X, RF et a sont d~finis
precedem"rent et [es tralt_s ouverts (-) signifient une flm
-principal e .de polynbre. '- 40 E’ipoggngbgﬁ suivant l|-a re

-~conprenant de plus des unit~s provenant d'au noins une onm"”m ""D"m”m |

Bines

-2-al Cdnyl -azi actone rdpondant k:Ila fornul e: 45 R 3 so

CH G -R - 6 55dans |aquel | e R1, /R2}

, R4, R5 et a sont tels que
de?‘i’nls prdc dem*rent avec un al co HblCHKrg:R; pondant a lafornule: :

.Qf;:ﬁr4eee~~~~~~~% ~~~~~~ 1111111111111111111 1111811 1111D >, ~ ~ ~ ~ ~ ~ ~~~E
g .8 bRE cdans | |
sont tels dees Imllerh & Bt efcRFoP@ CE_@)@ ’6 ?@mté%%ﬁuekgrmgegpeﬁ p‘?|§é sgﬁﬁr?qﬁs‘ 0 :?\Ijant

..0organi que ig‘va“égﬂa'?qq%ﬁ‘f'@s\ﬂ agle ¥is-gvis ?Ig tifs, et b) I'isolersnent du

~.2-vinyl -

fg\r;‘ggzlecgt P'%'%i’l?f‘b‘é’ °°F‘P%?8rd€°rra'§ﬂ?' i "5. Procede suivant |a

i on | el

G oupos  brockbe S il s g ?%a?%?‘ﬁ%'g%ﬁ‘g?ﬁ AR o, el ©
2 lsopr0p| ongita_ 1 |

j t o|%5_%20|ln50ne is la

[ore’
é/V'—"Zf-'d' Q)g%g 15f-d?\e5 one5 | a
.2 S fhdoftiRofene, | -1a

2-viinyl - 4:‘a (o9

%‘“ Ryl - 425Kl « Aoy |§£y deoifs0682 Ol | n- 5 one, |a
|soprop|aré nyﬁhﬂétgﬂ.wpﬁg%f.mm}es&eoxazol i n-5-one, |a

-2- Vi nyl - 41,4508 RbEVRS bRy Rn@2-a@ediing-obs,0ne et ' 0 | a

2= Vi Nyl - diad-iyidd-pastam@thgiez-dxediiefene 6. Proc” d4 suivant |'une ou |'autre

des roevenglm{yl-m&méthﬁm-o&azmems | equel |'"alcool fluor6 es
t ch0| d

g;ﬁ,}ae corragéecg?s:t tl; 1H pHrg?HdodGCafl“Zugro@% lh E'@@ﬂg ESI arlls e

uce. 08 ixank Fube lei 'dtrarBeshravrsplicatipes 4et 5, dans legue); 'aicog! flyo 9% A4 A 1%- 1
- mdt hyl heptoapecdomprendné: 1 H, 1 H 1 1 H 6i cosafl uoro-1-und4canol, le 1 H]
Hl-hespkf | leoﬂ-UHFH@décaﬁB;ﬁ': *@P’émlH 1H 9H— hexaddcaf | uor 01- - nonanol , 30
“ 1" hessaf | udsrpsifiverpevelehendt! A ta 1 ctafluoro-1 -pentanol, Ole | H 1
" H psri tadé,ﬁo%%%bfaﬁ EPQ?FGFW’T 3 ‘F;‘B'E?P Mt af | uor obenzylique, Is 1 H 1 ,

fluogo-1-
H‘ pent afI lg)mb}ﬂ'gg u%?i_:’_"g:tang:ggca"°1 el H H, 2H, 2H per f | uor od4canol -

Lo . le 1H,1H, 9H-hexadécaﬂuoro-1-nonanol . ;
30 l'hexaﬂuoronsopropanol ’
7T le 1HH 5H-Pctaﬂuoro-1 -pentanol,
“:'le 1H;1H-pentadécafluorooctanol,
* J'alcool pentafluorobenzylique, -
: e 1H,1H-pentafluoropropanol,
.- lg 1H,1H,2H;2H-perfluorodécanol-1
- letiH,d H,2H,2H-perfluorododécanol-1,
.. " le 1H,1H,3H-tétrafluoro-1-propanol,
e 2,2,2-trifluoroéthanol,
e e 2,2,3,3-tétrafluoro-1,4-butanediol,
A4 ¢ le 2,2,3.34,4-hexafluoro-1,5-pentanediol et
' ' le 2,2,3.3,4,4,5,5-octafluoro-1,6-hexanediol.

7. Procédé suivant I'une queiconque des revendications 4 & 6, comprenant de plus le mélange d'une
- quantité efficace d'au moins un catalyseur avec la 2-alcényl azlactone et I'alcool fluoré précités et
45 aprés I'étape a) le traitement du mélange en le soumetiant 3 de I'énergie thermique ou photochimique

.pour effectuer une polymérisation.

8. Procédé suw'ant I'une quelconque des revendications 4 3 7, dans lequel le catalyseur est choisi dans le
" groupe comqrenant ' .
50 e 1 &dlazabgcyclo[S 4 0lundec-7-&ne (DBU),
S o1 5-d|azab|cyclo[4 3. O]non-s-éne (DBN),
" la triéthylamine,
_ le1 4-d|azab|cyclo[2 2.2Joctane (DABCO),
o |a tnoctylphopphme etla tnbuty|phosphme

9. Procedé suwant 'une quelconque des revand|cat|ons 428, dans lequel la réachon se fait en présence
“d'une quantité efficace d'un stabilisant radicalaire.
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-1 H 1 H, 2H 2H—perf|uorodod6canol 1, le 1 H, 1 H, 3H—f1f_afluor6“I‘__“““ :
'pane} Ie 2,2,2- trlfluoro thanol, le : e
PRI | [ 1T

; 2 3,3, 4 4- hexafluoro 1, 5- pent anedi ol

52 2,3,3,4,4,5,5- octafluoro 1, 6- hexanedlol 7. Proc~d6 SU|vant I'une

; --.quel congue, He&dé emmdl'umatqumbm% dds Govermlivayinhe M N9, ddes Ipdustle| stabiliehionadjealaile wste
Squaptit 4 ef ¢hoisixtnas id'gaupe@impeenanh laphérathiagina ot lei@di-Hbalylb-adsok-ny| azl act one et
~1"alcool fluord pr~cit6s et 45 aprbs |'6tape a) le traitenment du
“m-l.ange .sn |l.e sounettant k de I'4nerg|e therm que ou phot ochi m que pour

- ef fectter une pollynbrisation. 8. Procd6 suelvant |'une quel conque des
“revendi cations’ 4§a 7, dans |equel |e catalyseur est choisi dans |e groupe
“comi |-renant: 50 ! le 1, 8-di azabl cycl o[ 5. 4. 0] undec-7-bne (DBU), le

15 ‘di"azabi‘cycl o[:4. 3. O]non 5-bne (DBN), las tri~thylamnse, le 1 °

ey B dlazeblcycIoEZ 2. 2] octane (DABCO), la trioctyl phosphine et |a
”trlbutﬁlphosphlne 66 9. Proced6 suivant |une quel conque des revendi cations
+4.p-8;-dans-1oquel la r~action se falt on pr~sence d'une quantite efficace
~d"un.stabilisant radicalaire. 16 *C L M S * 10. Proc~d6 suivant
~June guel conque des revendi cations 4 h 9, dans |lequel |e stabilisant
~rad|caga|re est choisi dans | e groupe conprenant |a phdnothiazine et le

52 6- di~-t-butyl-p-crdsol. 6: 10 20 30 45so0 .. . . . - .. . .. . . . tbb:
e 20~ ~~~~~~~~~~~ 1 - '
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