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In connect ion ~ ; th  the search for new monomers for appl icat ion m the rapidly expanding field of pol;,..~.anc 
ll~atcrlals it w',,~ of  ~nterest to arudy the r e a c m  it) tn po tkmenzanon  reacttous of vinyl ethers of L t h a r o l a m m ~ ,  
CtIz=CIIOCtlaCHz.N'e.,.. ~,hieh arc based on ~tdc l )  a~ccsstble ra~' materials,  acc t ) l cne  and e thanola :amcs .  I~ i~, 
known [1] that  a ik} l  v m ) l  ethers Clfz= CilOAIk arc ~xtrcmcty rcacuvc and pol)mer~ze readily uuder the influence 
of  ~onogemc cata l ]~ts .  The presence of both a double bond and an ararat, group In vm)I  ethers of ct '::arola:::h.c., en -  
ables  us to detennm~z r_he effect  of the nature of the amino group on the course of the reaction and o~.z ~he pro~c.-t~,.s 
o f  the t ' ,ol)me= obta ined .  Study of the polymenzat , .on of vin}l ethers of ethanolammes in presence of  catz.t:~.Ic 
arpoua~ts of  tonogenic  catalysts  (concentrated b.)drodl lonc at.td, fcm~ chloride) showed that the.so e t h e n  Eave !m, re-  
ac t tv i t )  m mmc reaetmns m comparison with unsub~tttutcd a lk ) l  ~ myl ethers. "Ihe tenden-)  for ~,amc ~ I j m ,  r.,zatton 
to occur  Is the !ess. t~-.e greater  the baste d ,a ra~tcr  of the mtrog,.n atom, x,qatch m its turn depends on the clzarac.ter of 
the substttuent5 on ti-.e nitrogen. For the 2-t~ m) lo \ ) )v thy lam rues CI I z C t  lOCI IzC! tzNI I z, Ct Is--C! ~OCI {zCHzXAE-r z. 
Cltz-CItOCIizCHzNA: z, and CHz-CtIOCI IzCI laNI ICOCI I a, heterol) t tc  po l )mcnza t ion  has been rcahzed  m p.'a~ tree 
only m the case of  l~,N-d~phenyl-2-[~ :n) loxy)ethytammc,  Cttz=CI1OCHaCItz.NtCGIIs)z, for ",vlnch ~ve succeeded ~n pre- 
paring a pol}mer  o f  Io,," molecular  ~ctght m 40~, ) l d d .  

As regards t.~c other  vinyl  ethers of ethanolamtncs of tins series, their low t~.ndcncy to undtrgo hcterol)7.c  poly-  
mer tza tmn tnay e~'tdently be explained bl th~ formation of ~tablc complexes of tile ammontam t)pc  ~,~r2q the catalyst ,  
as a result of  ~,h~ch r2~.e ac t iva t ing  actmn of the lam.r  ts neutrahz~d, t lo~vc~ or, these compounds ma)  be p~Iz n:ertzcd 
i f  a quaternar)  a n m : e n m m  salt  is prepared, r from 2 ,2 ' ,2" - t r i svm) lo \} t r t c thy l , tn 'mo and m~.th}l iodide,  hl the 
last  ea~e a cr-z~z-!L~-:ed polymer containing quateruary an~moiuum groups is obtained in 54% yield.  Analogo,_.s results 
o f  the pol)aaaerizatioa of 2-diethylammoc.thyi  v in ) l  ether m presence of [31" a cthcratc taken m ra,'het n,ore tE3n the 

eqmmolecu la r  areo.mt  arc described in the British patent [2], 

To d,atemlmc tl:e behavior of ~ in) l  ethers of e thanolammes m f ree- radica l  polymerizat ion,  react ion m presence 
of  azodi isobut}romtr i le  ~,as studied, for wt. ha~.  ust.d this succc.ssfultg tu the. pol~mcrtzatmtl  of 2,2',Z"--trxZ~ m~lo:~)tri- 
e th} lamme [a, 4]. ~e.nzo}l peroxide does not tmttatc the polymeriza tmn of vinyl ~.thvrs of t tha,~o!ai'an~-s. ~t l, as 
~hox, n tha~ v m ) t  tt~',ars of  ethanolanlin~s of the follov, tng structure CII 2 CilOCllzCttzNR ~ (R - t,)drog~n, a lk ) l ,  a t ) l ,  
-Ct!ICHzOCIt:Ci:.z: -CHzCOOCII3, -CllaCItzCOOCIta, -COC[I~) arc able to pol) me-rise under the ru ina t ion  of  azo -  
dt~-r tkough with different dcgr~.cs of cas~. (~t.e table) ,  q he tendcn~.) to pol~mcrt-~. ~s &.termw+ed b) 
~he structure: o f  d:~: v i~ ) l  ether.  [n their a c r e  it) m po l ) ,~cnza t ,on  ill prcsenc~ of azod~lsobtit~ro~:,t-dc n:op.c,~ m)~ 
ethers of e thanoD-mm~ d~ ffcr l i t t le  from unzubstttutcd alkyt  ~ in) l ethers, Tht. tt  lldcnt ) for ]~l~,h',.r~zalton increases 

along the sere.s: 
Cll :  ---- CIIOCII.,f'II:N 11: <~ (CII: = CilOClliCIIi):N il ( 

(1211., -~ CII OCllaC it:)aN ,<~ Ctt:  -= CH OLiI..ClI=N I~ 'COC I1~ 

R - -  1I, Alk, ~ CII:CiI.,fUI; - -  CIt=COOCIIa, - -  Cllg(lll._,('OOClla 
R'  - -  !1 & C'tI:  = CltOCII_,Clt.,  - -  

Under th,: gt~ca co.-.2r.io~ t60" for .1~ hours~ high a c r e  i t )  ~s sho~, n b) 2,2',2"-tr~s~ in) tox) t r l~ th) tamtne  ~Ct~ = 
=Ct tOCHzCt~,)aN a r c  r",art~eularly by N-no.t} I -2 -G  m) loxy)vth) lamtnc and N-a t . e l ) l -2 ,2 '  -bi l l  tn~r lox~dte tk ) lamme,  

Ci  Iz=Ct lOCI 'aCHz.'-:ECOC t ~a and tCt tz=Ct IOCi taCt t,)zNCOCI {a. 
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The pol)Tners prepared from the abote-mdiea tcd  w n ) l  etshers of etha~,.aI,ammes are vet}" varlea m r~e:: ~ -  
erties. The polymers o f  the d~- and m - w n ) t  ethers of  tnathanoIamine and of  the d~wnyl ether of  N-ae=t}irheK':2~- 
o h m i n e  (N-acet) l -2 ,2 ' -bisvmylox}d~eth) lamme) have ~,ree-dtmensional structures. The remaining pol )~le= of  
linear structure dissolve m orgamc soEents or are mtubIe in ,.~ater, th~s apphes, for example, to the pol)~.nem ~re- 
pared from 2-tvinyloxy)ethyl,amtiae and its N-acet}l  derivative. 

Of file monomers imesugated,  the following v, erc s)~thesized for the first urne N-but ) l -2 ,2 ' -b t~ ' in}Iox)d i -  
e t h y h m m e ,  2- (wnylox))propt lamme , mcth)I  [bis[2-Gin)lox)y_th)l]ammo]acetate,  and methyl 3 -~ ts [2-G i~}!ox))- 
e thyl~mino]pmpionate .  The reactions ~cre as follo~,x 

(~it~h (Clt..Cll=Oll)z- 211C~-CII~C41t~N(t;IIzr .. VII.). 

ll;NClla ~ ~'!I -- (Ill } l ie  ~ e l l  --  ll2ht;ll= ~ t11! - -  OFil eli., 
I 1 
I:;l~ el ls  

( t ; l i . ,  t.IIOCtIzCtI,),NII ',-4- ClCII :C(i() I  I 1 , - .  
-~  ( C I I . . - :  C l l O t : I I = C I I _ . ) = N C t I , C O t l L I I ;  -; I l l  1 

( l : l l .>  - - I : l l t i l ' i l - C l t : ) _ , \ l l  --- C.Ii.~ - -  C l l ~ ' ~ i l i ~ : l l ~  . 
- -  ( l : l l i - -  l : l l l i ( 2 t l : C l l . ) : N  l . t l ; t . l t : ~  ~ tO  l l~  

The other %'ln}l ethers of ethanolallmle and their N-acetyl  derl~ anve~ ~,ere prepared by ir~cthods developed earlier[5,  6}. 

E X P E R I M E N T A  L 

Vm)] ethem of ethanolammes Cltz-CIIOCIIzCt~zX~, m which R : II, Cllj, Cz|l S, CIi2Ctt~OCt{=-Ctt ~, ~e,"~ 
pteparL.d b) tile vmylanon of  the eorrcspoudmg almno alcohols [5] and were purified b) distillation. N-A,zct}I de-  
rivatives of  the vmyl  ethers of mono- and di-ethanolamlnes were s)nthestzcd b} ae)latton of the vm) l  effier_, ~, lnh 
vm) l  acetate  [G]. The constai~ts of thL compounds obtatnt.d are g,ven m the table. 

Synthests of  N-Butyl-2,2 '-bisvm)' lox)dlcth)tamulc.  A two-liter flask was thargcd with 55 g of  2.2"-~b-'t)'l- 
ammo)d,cthan, l p e : i  (n~ i.4621), 6 g of tt~ .D~ der , ,a t t ,  e, and 100 m l o f  benzene. Acetylene was then r.~.~s,:a'm 
up to a r sur of  12-14 arm, and the autocla~t. ~as rotated and heated at IG0" for 2-3 hours. The teactmn m,.xture 
was washed ,,,th water, benzene ~as driven off, and the res,due was vacuum-fract*onated. We obtained 53.9 g ~74"7J 
of the ~in)l ether, a colorless hqutd ~th b,p. 90-9F (4 ram) and n~ 1.4536, Found C 67.91,~., 67.93-~., H ~ '~ 

10.76%, N 6.73~, 6.72%. C,~Hz~O~N. Calculated C 67A0~, H 10.80T, N 6 53%. 

Syn~esi~ of  2-(Vmyloxy)propylammc. The vm) l  ether was prepared m a two-liter autoclale,  which v,=s 
aharged with 50 g of 1-ammo-2-propanol  [b.p.7"P/25 mnU, n~) 1.41,72], 5 g of potassmm hydroxide pov~den and 
I00 ml of  benzene, acetylene ~as passed in up to a pressure of  15 at,n. Pucaction was at 1 i0-150" for 4-5  hours. 
From the reactmn products we ~solated 38 g t61-;') of the ~myl ctl'.er b) vacuum distdlatton, it was a colotl, .~ hqmd.  

~o I A 3 8 0 ,  d~ ( " b.p.127-128% n D 0,8850, t'oua~d C 59.10;~, 58 9"/~, [1 1 0 . 8 ~ ,  1104~,  N !4.26%, 14.5Cr'7,~, M.R 
29.99. C~HI1ON, Calculated C 59.40g, I I 10.96~, N 13.85ff, MR 29.89, 

S Tlthesis of Methv.[1 3-[bis[ ~ ln)'lo\j)~.th)l]ammo] re toaau. A glass ampoule was charged w~th 1'2.5 g of  
2,2 -blsvm)loxydlettlylammu [b.p, ~0-~1 ~9 ram), n D 1.457~] and 10.3 g of mcth)l  act>late [b.p. 22 '  (G~ ram). 
n~ 1.3990]. The ampoule was heated m a boding water bath for 12-15 hours, and its contt.n~s v, ere then ~acuum- 

o . . - . o  (5 rain), n~ 1.4652. Found distilled. We obtained 6 g of the dcstrcd product as a colorkss liquid, b.p. ~,,a 1 " "  
C 59.28~, 59.5Ir H 8,43~0, 8,55~-, N C.2G~, 6.1~7. CI2ttzIO.;N. Caltulat,zd C 59.235", tt 8.69%~:, N 5.T57. 

~aarhcst~ of  Methyl [ 1 3 , s f 2 - ~ l J a m m o J a c e t a u - .  A m~xture of  37 '2 g of 2, '2'-b~svu'/}lox)dieth)iamtnc 
['b.p. 80-81 ~ (9 ram), n~ 1,457S] and 12,8 g o~ moth}! chloroa~-ctah, tb.p 13t.5') ~as heated at 50 '  for four hours m 
a three-necked flask fitted v,~th surfer, thcrmo,uctcr, a~d condctlicr. 3 - t .  ~ hours after th,. CollllllelleelIl~:rlt of  hcanng  
a prccip~tate began to form, and toward th,. elld of tilt. reaetiol~ the. Mlolc rt_,l~.tiOtl ilnxturc became sohd, an aqueous 
solution of  sodium h)droxidc [8 g in 12 ml of v, atcr) ~as added qui~.kI) ~.~th ~t,umg. Two la~ers wcrc fiw.,ned, and 
sodmm chloride was precipitated. "I I,~ latter was dtssoh~.d by tl,~ addmon of  1 t mI of i, atct, then 25 ml of  b4nzcne 
was added, alld the m~xture was ,.tlrrtd and separatt.d. The aqueous solution wa~ extracted with benzene. The ~ n -  

zene solunonz were combined, dried with potass~am carbonate, and dtstdlud. Wc obtained 19.8 g (51%':)of product as 
, 57.90~c, |t 8A1 ~, ~.15~; N a co!orle~ hqmd. b.p. 126-12"/~ (5 nun), r,~ 1.4640 d~ 1.040. tound C 5e .~ '  ' ~" 

6.03~. 6 . l~7 ,  MR 60.80. Cn|II~,O~N. Calculated C 57.61~, }t 8.35~7, N G.10~, MR G1.0. 

Polymertzauon of  Vm}l It.hers of ~thanokan~mes m Pr~.~cnce of ror.o~,~,nw C-aL~bsts. The pol)/rTe~lzauoa ~as 
carm.d out m a three-necked flask fitted with th~.rmometcr and rt.flvz,~ con&.~cr.  1he vtn)l  ether (10 g) ~,al boded 

48 i 



under a vacuunz of 4-fi nan, 2-3 drops of cataI)st  ~,ere added through a capilla D, and the etlqer ~,a~ kept at lhe 
boiling point for five hours. As catal)st we used concentrated hyd,.-ochlortc acid or femc chloride tas a 5% solution 
in butyl alcohol). From N,N-dlphenyl-2-(vm)lox))eth)lamme ~,'e obtained a thick dark-bordeaux reaction F:oduct, 
which was dm~olved ia acetone. From the acetone solution the polymer was precipitated ~zth methanol, it was 
purifiea by repreciFir.zt~on and vacuum-dried. Yield 3.8-4.3 g. tool. wt. 420-~20. From the acetone-mer~tnol 
solution by vacutn-,, distillation we zso!ated uncP.anged vm)'t ether and 2.2-2.3 g of polymer, mol.wt. 448-~1~.~ 
formed as a re~aIt of  the further heating dunng distdlanon. 

In the case of  the remaining ethers (see table) the teaction products were vacuum-dtsttlled and the orq~w,a! 
monomers ~ere aL.'zz.o~t completely recovered unchanged. 

Preparation of a Polymer from Quatermzed 2,2 ' ,2:-Trl~'m~lox) ' tne~ylam}ne.  A mtxture of 22.7 g of 2 ,2 ' .2"-  
z0 1.4678] and 42.5 g of me~hyt todzde (b.p. 42") x~as kept at 15- tnsvmylox)xne tk ; :h~me ~ .p .  120-122" 15 mm), n D 

20" for 24 h o ~ .  "f~'.e sol~d reacuon product was washed with methanol and dried. We obrmzned 20 g of a )ello,~ 
powder which was Lr..~tuble ,n the usual organtc solvents and was infusible. Found C 37.92~:, 3~.63-,%, H 6.33~-, 
6.39~ I 37.81~; 37.18%, N 4.06%, 4,06%. CuHzaO~NI. Calculated C 42.28%, H 6.55%; 1 34.37%, N 3.79~7~. 

Polymerizatien of Vznyl Ethers of Ethanolammcs m Presence of Azodn.cobut)ronttnlc. The wnyl ether (5 g) 
was heated contL~zo-.mty for 4~ hours with 0.! g t2~. on the weight of :he ether) of mmator  ~n a glass ampoule at G0", 
The treatment of  the reaction products was determined by the properties of the wnyl ethers and the polymers ob- 
tained. The resulm ot the polymerization are g~en  m the table, tn Experiments 1-4 and 6-9 uncha~ged wn}l ether 
and polymer were ~para ted  by vacuum d~sttllanon. In Experiments 11-15 the polymer was preezpttatcd from the re- 
action products ~tKn diethyl ether. The poly,~aer from N,N-dzphen)l-2-(vmyloxy)eth~lamme (E• 5) was prectpi- 
rated from acetone ~lut ton  with methanol and purified by reprec~pttation, The polymers were vacuun~-dne,L 

SUMMAR'~ 

1. A stud)" ~,-as made of the pol)'mcrizatzon of some vln)'l ethers of ethanoLalv.mes In presence of Ionogemc 
and free-radical catalysts. 

2. Vin)i ethem of cthanolammes are less reactive m ~ontc pol)mcnzat~on than unsubmtuted alkyl ~ ~:lL)l ethers, 
and they tend to undergo radical pol)'naenzat~o~l under the tmttat~on of azodt~sobut)romtnle. 

3. The relatian of the structure of the cthanolanane wn)'l ether to zts tendency to pol)'mer,ze was examined. 

4.. The introduction of an anude grouping into the 8-positron of the alkoxy group of an alkyl vm)'l ether coa- 
siderably :ncreasedits reactivity m radical pol)'menzat~on. 

5. From vin)~ ethers of ethanolammcs polymers containing amino groups wcre prcparcd both thrce-dtmensional 
polymers, and linec.r pol)'mers, some of which were water-soluble. 
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