1, 147,541 5 00 to 200[err]C, and
I sol ati on of the product by conventional neans, such as distillation,
_recr_yz’?t all'ization, or sublimatien—The hydrocarbyl ated derivatives are the

‘conpgfinds of this invention |ther Ror R and X are hydrocarbyl
GOy or substituted. hydro ﬁ Sg@ Yagents i ncl ude
‘¥ ogarbyl or substituted f) I ol uene- 5 sul fonates,

and gl i des. Oth | | dehyd
an ""_,f.dleh)e/?;;tl n g(r)ms)lpﬁgr[ ?onﬁvwhtmmm mmﬁj@m el denyde of
am-ronet | SFgRE

hcarN(B@thso produce compounds |LM7I954]§
e SN e 4y

ablNe. ¥3kiééat i ng reagents are acyl (or . _
gng - appiydiion miede icUnttedS2dte fAnerida{NG, 452, 4mmaadarcn.anes. '
4 Jchlappiicdiion inede Ws Bilted States of America (No. 461,151) on 3 June, 1965.

S ( ppincdtion Mide WEDHYd States of A Ria@NO) 521BIT7) évr9cFeb. DIvEEd,

7t heRMplit SpediRath Piblished? 2 grnt I989,her reacted with

ik TI@;@@W@M 1969. al so be reduced to give

4 met-fiyl.am no conpounds. 15 Th| S

-»rnven"t*}lon is illustrated in further deta|I the foIIOW| nﬂ _
‘EXANRGE 1 fpdex at acceptance —02 C(1Q6A1 1QSB IQSC 1Q9A,
mno-2,2,2-trifl uoro ‘G?QP “181(?7 1%{‘.{’832“3’3,‘2“2
-__.5-tetrak|s(trifluorom R=H, X=
- C(CRzerr] xh NGl Il Z's F)
20 :\% eﬁ'uwoﬁs‘{)iﬁsoﬁyl i deni_m ne 10[ err] C. (ca 30 8 g.,
' ';8\_. erI e), was: sl ow y distill eGOME ILETE %PIEFWIQGTEQEpensr on of 3.06 g.

nol )’ of. pclicierec[ydideummumﬂsdmd methods of pireparimghthe sarhé oxi de.

_?_An exgt hermi ¢ eact i gR, 8NE Yo ﬁ%&?; =9 fantf Someany, ggotat,anmg;mtmdl m ne
“was ~at usted so t lagikting et gVt tHeStRd of D@awaRAThied Srites ol Winrica, located di d not
ove 65[ err gf C10t}i\tand %rlenatmfs, amatdntr Delmare, Ypivadt S1REs ofi Amttrsa doei ng

r . i rea é‘scool d
1072 %r 1 C and by %}gmﬁ&f“g at&ﬁ?ﬁbﬂ’ ?ﬁpﬁgﬁ'&d’? g? %cgﬁ‘taaY?sﬁr 54 608 . fe’
10% drochl ori-c acirdis invetio Irtlatéshwe] addOkas el lmnaﬁpals;&tseﬂo\bsymdﬁ,cmtn ng the
-aqueoys phase. Fr @ittezonaheterocglic corfi@Onds| whichvbese Jelusbit, blelpsilcat hasivigy fanch ol wat er

aer.e shaken gor(!?{fg' ‘W%ﬁéﬂ f € 19 biverath SQ! 4 d|f| i d was,
‘col |- ec- ed on a fi. Inh16rheria) &ﬁﬁé‘ﬂ this @“‘ﬂ"‘a‘ ﬂ!ﬁ zsa-gq'i%%fag %E&él}'

"'desrccat or over ham k(pulwtsoqmlmaﬁmmszolﬁb;emﬁ vwl&teﬂbm a‘nd N- cil4% of .
35 - i p dqug@re tlzyfsame)Formulae for these compounds are: - - . J

4-1 1- ani no- 2 2 2 trrIIuoro A-(triflugepmet hyl) - gt,,l;ylarnno] 2 2 5 5- tetrakls
- (trlfluororrethyl) 3- |mdazotla&;as h r opl bic white SO|Id mp. :
r'frz wom pentane for

45-46[err]C. A 35 - ° sanpl e was pDEcr _
anal ysi's. The F[err] n. mr. speé"t‘f/ Blapp 2-th 5 , shovved two septets

(J=5.0-c.p.s.) centred at 72.8 and 77. §.g.p. m iri-
chl or of | uor onet hane used as an internal standard and a si ngl et at 79.8
p.pm,.all 40 I. Imidazolidine Eqrmal Iarlwadazolftnqumoton n.mr.

spectrum i n &@C [é‘l"F d two vg pad, at o5 .0p . ande §057 15
Pt LT Sl R A el i

rom tet rarret hyl siok a\?&odat!sﬁ 1ﬂ:5raamau adeaﬁta:h BIEINE thepect rum
showed; ﬂ40 ahbr&tbg;?;l%?ln clsrmer?d["urbe sﬁgﬁ%ﬁ pgﬂg%-;%ﬁmﬂmw%. .FP :
'C[err]H[err] er.r]°N » alka “ﬁ% 1;

.91, F 65. 23 (zftionm;"bean;& zsx‘g%itiesdeﬁnedfork D _

or -—C—R or —é—OR

r " (R being as defined above); and B ' :
oo B \(3) Z, Z', Z* and Z* may be hydrogen or fluorine and either the same or dxﬁerent, 25
o (4) With the proviso that R and X mgetber contain 90 more than 30 cacbon

- "atoms.

Pricedrsdl s&r: 1.& mm vu.v AITACHEE‘
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B. Preparation of 4-1mno-2,2,5, 5-tetrakis(trifluoronethyl)imdazolidine
R=X=H, Al Z's=F [err] 4 - [1- Amno - 2,2,2 - trifluoro - 1 -

A T enet hyl) - ethylamno] - 2,2,5,5 - 10 5
."-;-:'t_;trakls(trlfluororrethyl) - 3 - imdazoljne, 47.1 9., ‘prepared as
ol §Er|bed in 5 Part A aboVe, was di.ssol ved i'fi 100 m . of concentrat ed .
oMl furic acid, and the stirred solution was heated sIovay to 150[err]C and..
"h;ld at t hat tenperature for 10 m rmt;egﬂ Frot hi ng occurred durl ng the -

:rheat i ng “peTTOW: ﬂle SOfut un wa; LIIUII cooted—to LU et++E—and—poured over: 1 *

.tgg\of crqugjﬁj_ﬁ‘g}( ‘g a%[m% %g%dégéﬂ :iéggﬁmhmtér"

crystal | i zaingdased on tl'ihOnli'd’gaﬂit |theVB.t0€[N {nla ro@'ﬂ&ﬂicﬁfn Raydbe (98% vyiel d)

4-i miPno- 2, tc@-as mnSI uor orret I )| m dazol i dine ‘as | ondg .
bl or | ess ne Jl /or X is H are tautomers, .
utono 2

D Preparati g

ra s utr“lmf f‘susg%"r%t'ﬁﬁlf"}l?vﬁ?%azol i di ne.:
b R = X'vs H AII Z's = F ThIS exanple i.llustrates the renoval -of the
Dl yf | uor onet hyI et hyI am no sub- {Stituent fr the internedi ate, i.e, stop 2
t he process, by heating TH /r° actlont— re of the first step dur| ng i
stillation at atnospheri g m}n sol vent. 20 A _
exaf'l uor.ai sopropylideni m ne F}_ was slowy distill ed i nt 0 a.
D stirred suspension of 10 g (0 é rml e) of s&d# um cyanide in 50 m. of
getoni §4 11 e.a;AbufdXgit e ool edyto keep_----
Be' onter of i BaiponadShe e s ki S b Bt it ure
fhs stirred fcmha@f:)f#ﬁ cnmoﬁm @ﬂﬁbeereddcdr@ angagetorte fselntidp(of the,  of water | ¢
'f-s added. THERIEE g’f {;IE“%‘Q, ség (fisgppearance of the NE;ahswopaiop pasd7n ke the addition -

smg4 | quaniph ¥ @frﬂllﬁi-%,ﬁtetr;%}&nﬂfogyﬂm@t'h?&imldazol?dﬁlel gyer 9Ys 5

NTOOTENO O T

7-_par at ed, vvaﬁvhd:oﬂmvk cam mdthWaﬁdeﬂl 2 dreCF, | these Wiot Hydiageay ehickige WWRQNESI UM
3l f at e. oftilierl seEppidiyeties\ qaly ab%n&bh rPti [\ait:ﬂ!@ms abscxatdm; ?@;rfrom pressure,

; The ; _
aifdthesolld egg,cgﬁggg,n o &gﬁ? ﬁ%&
decol or b1 N9 Bk sgl&%ﬁi sm%m; o Gaut 5"2‘}“"&.{."5&'&?) S
41§ mi no-.2, 2, Sheir- aniony edai @(tcpmﬂtcﬁ)bpﬂetfbuohv)ngrresdamlfmﬁhsrberre'iﬁhndmg to as coI orless .
_r‘tedl es, mpthﬂmeﬁ‘ﬁf%sr‘]ftﬁ’eﬁﬁédgfoton n.mr. spectrum in dimethyl i :
-39 Su|fOXI de contained a broad girhgl et at Grn;ﬂ 2 p.p.m - (area 2) and a sharp
'sngl et at -+ 6.06 p.p.m . (&req )\eTheZFCfer n.mr. spectrumin acetone :. -
bnt ai ned a- pair of septets, 71.5 and 76.5 p.p.m .for [
i chl or of | uor onet hane used ag"‘a'rr F’ﬁfernéhl—-s{-t!amdlard The infrared spectrum"
¢bnt ai ned bands at 2.85, 2.9, 2.9%:73.04, 35 Gzt 3, 10, 3.16, 5.9, and 6.2
 [grr]. The vefoy esinplo¢HintiAin22, 55 -tekralis(thifok dmethiifinfiaioBdine 9@ wakl &Hd) & t aut oner to
. pr esé‘?nt |rFa ferateém tstrongrbage, suchpds geiramfthylan@jcaium) hivfirexide) E[aemn-] N erms]: C
.55; H 0. 'ﬁgmﬁ o f‘vfcggmqgufgsd'@n‘-ﬁ’e pa foppedin 885 [ 64. 05;

N 12.05 40 e o € vity of this conpound, .
4inmno-2,2, 55tetrak|s(tr|fluﬁ'r g 40 rret"h‘: "‘?"?‘mdazolldlne is . o
ot monstrated by the producti®®w T\boss & Vﬁe ri ghting refl ex S
4D in mce [Domno, E. F., ey/hl. J*—Pl&gxrrllnac | . Exptl. Therap., 105,
¥B6-497 (1952)] and in pr odum"‘hg ?'ISBI itiofforf Buscular. rigidity in L
bcerebrate cats [Goodman L., Buff. New Engl%nd Med. Center 5, 97-100 : %
943)] .. The. oIt % &,?@5,559 tq@hs(trnﬂuonomms)méazd&mve Rs H, ‘

hilordi &% 1D If’%ﬁe F’B”bl 3045 of
e skel ot al n a@ﬁwnﬁlﬁgﬂka aﬁ@oer apeu |Sc rg{?o of ({2

e skel etal rruscPe syste
__ the - .- 745 npuse-rel-axant ‘test in conpar i son with that of . =
~£l or di azepoxi de whi ch has a therapeutlc ratlo of 6 5 .

tl’

TY s ]
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EXAMPLE 3
4-1m no- 2, 5-bi s(difluoronethyl)-2, 5-bis(trif|uororrethy|)im'dazolidi ne
R=X=H; ZZ[err]—F Z =Z =H .

gc,-

m o}.ture was str rred for 2 hoursgat 25[err] L and t hen- poured |nto 200 m
- of J0% 5 hydrochloric acid. The oil thatL‘oeparat ed, i.e.; crude 4 - [1 -

. big(difl u.ororret_hyl) - 2, 5 wbi
washed with 200 nl. of water and then |s§oI'Ved in 25 nd."of 20%..fum ng
- suyltfuric acid. “The sul furi 8’ J:er— asol uff 10 . heated to 150[err]C.,
.codl ed,. and poured over 25.g. o#sice. The: I|d that - f or med was - 10
golflected-on a filter and washed wighh water. Sublimtion- at 100[err}cC (10
- mm}) gave 2.9 g. of a white crysta |ene povvder mp. 118-119.5[err]C.
- (sdaled cap.; Product A).- The fil gadas di | uted further with 200, m . - of
watier and nmade slightly. basic W 50% agueous pot assi um hydr oxi de. The
. preci prtate ‘that forned was cq‘fzy

-drifed in-air, and sublimed at 1 {ﬂ"]c (10 nm). There -15 was obt ai ned
579 g. of 4-im no-2, 5-bi s(difl uoromethyl) 2,5-bis(trifluoromethyl)-

“ capl; Produci cs Hiftogubiig 4o 1 ﬁaca?ngb ﬁéﬁ;}}?rﬂ) s B
© it Mas a m xtampeund§ can PF@ foss S'W;c[ E:?{ plrlers] regionf
"ShO‘V\Bd 2 Cor-gyﬁﬁgﬁatmg fr eTyla 2‘@ al::lt F(t): l::{ o B

_toget her, 3Ffmeigomiifghb ayge] H (R o3 -0TH,shd i Ze-~D wippupscdinagingk o . ) split
furfher int orqacmpl éx Fttnspl4eﬂg°@ér§t5e¢'é’&‘“é'fﬂ“9r'°‘f?g’%d“ g‘ﬁ

50 50[err] 1,147,541 A solution of 24lg (0..163 nol e) of _
pemt af | uor oi sopropyl i deni mi ne (perpared as described below) in 50 nl . of .

.«ﬂwr:' 0

i het hyl f or mam de was cooled to O[err]C "and 4. 9 g. (0.1 nole) of- povvdered
-SOdI um cyanl de. was. added port.i onwi S§z,6er 2 period of 30 nm Codgl i ng was ;.

amino - 2,2 - diflucro - 1- (tiYl @or om& thylamno] 2,5

- (trigu thyI) : 3-'|m'daz_,oline' was.

o e kR

ctled 15 on a filter, washed with water

i mi ldazol i di ne O Veslichl th hhith ROMEIER gor X B H alsb 2xidtdd somerik C.  (scal ed
nﬁo res 'Eﬁag %{uﬁﬁgl‘nio tﬂ;e mloms I ghd gE dilthert onB of oth ey Aethe$idi cat ed t hat

aPdithetiyl deatativeabresoNpl ex -

nmultiplets H fafd & HﬂaFﬂ?nd?a ddfiethyl denimativehot h

rr] Momrdimg 213470 p. p m- The
AN Cor ( 4 ntaitVhd BmiRe Giolegewi centred at r
AR K o by i

: as chydrogea CthidfideOsndt acetiv &id, [aeci viill 5on_n2 (1H and a
very broad alygderipiy ﬁlﬁncﬂﬁ.\m salts wiah alkgrhalidegsugh @ thY1 jé’fl ssabsor ption
5 ShoFed a banastauy 50ro watersoluble fhap 'E npounds f‘°‘“ m aehior (& ogéﬁg s
C[ e r] H® ”] 1 ¢ {un % h hc ds gg.?l fo7m sN.s atedt .
pent afI uor oi soprlacqu c:;:déndsmoﬁethst fwenti Cﬂtm °§g§“£r}%ﬁf§d by r eactr ng
730§ heny |therapeyitigadly Je IWE‘?]"E?‘@ P%%?Ex{ %1@% natn lés%snﬁhr gé@tgpe ohy -
tri pheng énQ oghyfsa-tomc or hyperkmenc motor

9 phoﬁélﬁ SRt ;ﬁ; Efof

N- pk enyI pent e OTROProRY lid sl@niserulnia . cauking selzpmt@dumzerlesl griesthesia.r pact ed wi t h

ambni a and 't hePrefértedh copimo hmcluée o8 i X’I“eleaﬂb’d“ Pﬁ%ﬁéﬁﬁ? ed .

. pent af | uor oi s‘e‘EP'b)p%‘{‘?’ i IOX¥CM lsu _13 carbon - and 25

3- Met hy 2 4- Grmdlae’ fifst avehaixi bkps- 35

m .

(trifluoronmetgawh ireelthcd:hn&t xsircrs]cphf srbllcmtﬂ on ¢f, ate S :
- 4-ifmno-2, 2, EPOBrﬂlmemao viidengigning ﬂfg t e ﬁ%“? 20 M. of f--
di met hyI suI flegigivsag,;? ‘g@;om R‘Fg’; "hg Vatser, 50 |-

|
CF3 . 2l

" The compounds ,ust mentxoned are themselves preferred pharmacological agents
f of the :wenngn and additionally serve as precursors for other of the compounds by
a chemical procedures of conventmnal character well understood by anyone skilled m

i he chemical arts. B
! 3 ' cTeire synthesis discussed generally above can be camed out as a two-step prooess
Pa | _zrislud;n grear:non between the polyﬂuoroalkyhdennnme and the alkali . metal o
AR cyanide, e, sodium or potassium cyamde, to form a polyﬂuoromethylethylammo— .40

" substituted intermediate followed by
0 '?21) sttlu:aung of the 1ntenned1ate to elxmmate the polyﬂuoromethylethylammo sub-.

.'\\_. )
<




was added dropwi se to the hot reaction m xture to deconpose the excess

di net hyl sulfate. The resulting solution was then cool ed and neutrali zed
vvrth about 135 m. of 10% aqueous sodi um hydroxi de, and the white solid
fat -separated was collected on a filter, washed thoroughly with water, and
dreidrn air. There was obtained 9.42 g. 45 of a crude m xture of L
.~ mgthyl ated derivatives. Gas chromatographic analysis in a 45 colum packed
Ywgth firebrick-inpregnated with the petrol eum grease known under the Trade
Mrk "Apiezdgh" L at 95[err]C. showed LMESH xture consisted of 73% of. the ",
fnethyl derivajyy lﬁ,}g/ omet hyl

T i ve (11 P e e vore
- sépar at ed by frZ{msrdeﬂnect@gvey@tlhdwntwa(amndrfmgamnpsmm)w 50 The progress of
t he recrystall'izati ons was foll owed by ga%echr onmt ogr aphy, ~and each
c;rrponent was recrystal lized untily it wa AW 99% pure. Pure -

421 mmno-3-nethyl-2,2,5 5-tet rak-rce-é-tfzrzirrﬁdrol thyI )i mdazolidine was Lo
~opt ai ned as the | east sol ubl e c ent Qk} gi nal 23% conponent ) -in t he
“f@rmof colorless 55° needre Ifgg[err] C. (sealed cap.). Thei
~i-pfra-red spectrum showed a ba’h‘(f é-t—— err] for C=N. 'The F[err] j:
. ':-;m r. in acetoné showed a sept et (J‘-‘ﬁd 6 c p s.) centered 1,147,541 at:

el 3 ang R BBl oo T ALl iR 20,8 oo

= 0. 85 C [ir @ill)be ainderstobd that, k. if¥s desived EhaSthora iten twdDZ’b bodifferedb &OT pt i ON's at
nd 5 95 p. m\ctx(napl@ae mprecthaphgne iy mglmust(!me@mloy gp the rcaction mixture -
ct ersto

resultant produ t will also be un
] H[ el ﬁ] Fl %‘?‘ng;}}] 1‘} t1:§ intermediate requires that thr les o‘i &lxgg:? :3:1 lg -
of the inorganic cyanide, the proportions of the eagloﬁb&' &tu

; 73 N 11. 92hrd3tﬂaevc1y unimportant other than to conserve materials. The order of mixing the -
B et hyl - 4- met H§AcE 9‘2“‘2““':‘>sg 5- @K s 1 rifluoronethyl)im.dazolidi ne _
o ned g5 e i RIS S rr,,rarr%m PG ) g the
#rm of a whi temﬁrcyg H:thdaeeap thyl dmcp of lent [gByedisDf 1 ar ed spect ram .
fhowed ‘a band The reaction is exothermic 4r@ the) rate of adg{tuns og@e iming o thopkd-N, The & - °

FCOREIRE v e O ke
4=4.6 c. r 1s oviér Bortibn of tﬂim) QEJ ﬁﬁ?m e | nt%nal

t'¢f erence. The fni[mﬁcrn ofmymdductsp‘actehaﬁm mixufr neisb@r eﬂralt}}@@ompll‘tibmd Si ngl ets

af 3.33 and 3. Obe pdyio °f Se-‘régr y golytjomaef 6. 25 p. p. m
(s Ton (B T e -ff‘rr iR

—xmﬁﬂ

=

1% 15 : Deth 9 te iﬁﬁda €T THis intermediate - 5
1- C, 28. H,is lhsibBrpd Fr’r; c&@cnﬂﬁ;d pylfufi® a8d abd thml:rl foCa 1248, nigfies,He.g.,] 1B9; Ig
54 51: N, 10 6 peratute of about 100—150°C. After cooling to 20°C., the solution -

re -
29 3-Ethyl - H@ﬁzﬁ% il %;E%sﬁﬁ‘?ﬁm&%ﬁsﬁ“é?@ﬁﬁ ‘M‘ﬁﬁ%‘iﬁ" 20
Ri= -Cerm} H[ erdoiment%na‘f

20 [err] A mxture’l'heimlﬁescffgefomiuh

i mno-2,2,5 5 tetrakis(trifluoroneth mdazolrdrne and 10n1 of ;
ethyl sulfate was heated to boi i eg, ( 20l err]C.) for 5 mnutes, ~and’
hen water was cautiously added to the hot reaction mxture to deccorrpose

he excess 25 used as atag li:;hﬁ ab?&ﬁ'ﬁ“ﬁ?ﬁﬁ?‘bﬂ' Fenar &g prep edQng/aﬂous was added,
hd the m tur jnl ‘s“fﬁgy‘ ’“?gé‘féﬁi, r@g%‘ hﬁ}' 0% .

fjlueous 33 | umz ygr QX bEIR ar t;y pﬁﬁﬁﬁdﬂﬂx md(;,pl | ed®ed on
filter and r eZeifyngd ed dllr’d?ekyd ﬁarubTﬁ]S &Jkrﬂt&h@, 133833 (1%63), &btpmpm;rig hexad8 g. of !
T0{SOpIO §s: t3fiu
ety - 4-1 m noleBrepbesnin iy mem i, e g e
40 _ the presence of a catalytic amount of a triarylphosphine oxide to fm'm N-phenyl- 40
: pentaﬂuoroxsopropyhdemmme, which is then treated with ammonia to give N-phenyl- "
2,2-diaminopentafiuoropropanc. This product, which necd not be isolated or purified
-~ prior to the next and last step, is then reacted with phosphorus pentoxide, whereby it
_ splits off anilinc ‘with formation of pcntaﬁuororsopropyhdcmmme
45 - The compounds of the invention in which R and/or X is other than hydrogen 45 -
. can be prepared from those in which both R and X are hydrogen, or the alkali metal
salts of these latter compounds, by treatment with conventional reagents, more
. especially hydrocarbylatmg, substituted - hydrocarbylatmg or acylatmg agents. The
" resulting derivatives are also novel compounds which are useful for various purposes.

Wy OU‘QJQJ QD r""“"’53--55

50  The reaction can’be carried -out by contacting the imidazolidines (R=X= H), or the * . _. 5
* alkali-metal salts of the imidazolidines, with the alkylating or acylating or other ré-
e agems, mthout solvent or m thc ptesence of an mcrt solvent, ata uemperamre from

EEER




colorless needles, mp. 113-114[err]C (sealed cap.). The infrared spectrum
contai ned. 30 a band at 5.96 [err]. The F[err] n.mr. spectrum in
acet one shovved two septets (J=4.6 30 c.p.s.) centered at 73.7 and
5.4 p. p .m fromCO[err]F used as an i-nternal standard. The Herr]. nmr. -
showyed two broad absorptions at 6.30 and 7.75 p.p.m (area 1 each); a
quart?et (J=7 c.p.s.) centered at 3.54 p.p.m (area 2), and a triplet (J= 7
. p; s) centered at 1.15 p.p.m (arealﬁq},sﬁ{om(CH[err])[err]Sl used;as\ an

—nt erinal. referenee—=35 Arrat—~catet—for—€rerrterriF he. 1 Nlcrr]
35 C 28.06; H, 0°[to@a0 °Cy andsisolarion ofighe produgt byFrguifgesionsl meuns, gpchpp distilacion, 1.

\ ization, or sublimation,
S8. %- N, 11.16 caﬂ? aEc(:d dzrwanv are the corrkpkgltlnds of this . mventlon in which

4- Di met hyl am no- g R, o2- R Ghd M lafe( hydiokaribyO zebipt stidtddhyd Rzdabyl peoups= X=
. -CHerr]; M1 Z &ntwblcF reagcnts include hydrocarbyl or substituted hydrocarbyl sulfates, p-toluene- 5

4D et 1yl am - s o4 Stk U RPN MEPY RN SN

R =X =- CH[ errj; énc_ cig:i to produce compounds in which R is hydrox§methyl, hydroxy-

40 50 1, 147 514 hoxymcthyl or aminomethyl. 0 gr am sarrpl e
of 4-jni nol0, 2. 5, 5- Tlstapm‘m(etlml?ds @wrthareonipgunyls of i this inwdntiefi in avhich

di methyl sul f at e°r 99;%‘5 g% %1 y‘%@“ c@ﬁé‘; %'lf “f' o “ﬁg Fixa Kg‘ﬁterr] C in
an 80-nl . autocl g\(, 5}.}&m§ a ,,%

she. T’raderrggrk I-Sg‘eb;ﬂomd e%esfheb: by ;ﬁm&edlwiﬁl elcbhblmd)gmarc:a}lﬁ‘mtesnd‘hayeqaned

Exces's di hyl I uced;to give 4-meghylagyinc ¢ reS| due (44 g.)) vas
deconposed ‘at -its bBm RYGUEs H{“S‘deﬂﬂf‘ﬁwgw‘l%@tm% T“@’? %t 0 it dropwi se
over b 5 hour under reflux. The m-xt UrERan¥ag 1cool ed and. neutral izéd .with

i | ute sodi um hyAr wtepdmnm)dfue[lehmmEz,Z)&-mthmauiﬁu@mdlul)éthyMOby washi ng

(wat er), drying (Wéﬂﬁﬁ&?ﬁ;ﬁ ¥1)' ‘?)’aboratlon of ‘the ether extracts
led to a Wi'te seni’SO s di ssol ved i'n"hot. et her-perfCane,
cool ed 10 '- and fltered -The fi Itra.t@ ﬁ@.@zu@umcgm,ed t o prepar ative gas
uhromat ogr aphi ¢ analysis, 10 apd the t L mayj a},r\oa)rmonents excl udi-ng

sol vents were |solatedfromthea -f-mimemh §,‘ ¥rapping: Wi th- I|qU|d

ni trogen.- The conpound eluted féefst on amsiPB B :‘Eol um was - ;

3- rrethyl 4-nmet hyl i'mino-2,2,5, 5-tetraki s(trf'TI uory fret hyI)| i dazol i di ne .
4about 1 g. isolated). The conpounq““ el uted seﬁ@pg) (0.8 Q. |soI ated), nop.
30-33C., was shown 15 to be uee L
4- di methylam no-2, 2, 5, 5- tetraf(’ms rlfL_u.oro -3-imdazoline, on the
basi si of 15thefo||ovmng H“3 k- sha derr])[err] N at 319ppm
#nd NH at -6.05 p.p.m; Flerr] - mcr,, pair Bptets (J=4 c.p.s.) at +69.4
and +7.78 p.p.m ”g&%d&kﬁ&ﬂ?% gﬁh%eid -5@06 368 10147 mdid)owds! NG C=N

at 6.12 [err] andowpamicdlthai o) @ién) of A0B g, (0! qdole) oDpowdered sodium .
Clerr j Herr N[ er aﬁiﬁemrqo :@BSdeﬂﬁt}lyl s@lfdxide. An exothermic reaction ensued. The @te @8 06

H
t mine was adjusted so that the temperat tion Tt i5
3083,,F 53%20: ‘TB 1*'“'”” j “*Pougggmlﬁgc@? ngix 851

e end of the addition, ab eing reqtire
2.28;F, 59.33, mﬁ%ﬁn t}lh encous. The mixture was cooled to §0°g and :
3-Et hyl 4- et hyI i mem@oﬂccﬂnﬁx 500t @i, roakuaefhrmaidmgoroonﬁt lafy 1%, mydtaémlnc deide and B.
4- Et h | ami n tbfttrfa eé |S¢P|=\ @# dorede t")rr iagyeoks ZRbase.n Breshowater A
R==Clerr ] er r ] 'ml| vn X_ti im “A\‘w]tc s: & : vlq..nmusly lmgcl m ] !h‘i oil 30
L /i VN Wl rensed dry, age 0 dried n n
25 B R=H ' ﬁ“:n Fru et |1N' pluZusSmec oA l‘l‘ié?ll: Why Q iR 2&6’ :

i mpo-2,2,5, 5 Itl&bny)alof s(lnmmixioaamanm> kuy1-{uiifiviodmze by - myhexmohz,B,G,Sthkmf di et hyI
2l fate was heat duifl O"F

lingsas dro A\,\as
Cout st Hiec S0 TR DA (DT (AL Ay B

di et h 1 " chlorofiuoromethane used as an internal standard, and a singlet at 79.8 p.p.m,, all
40 : _ of equal area. The proton n.m.r, spectrum in CDCl showed two very broad. smglets
: - at 5.55 and 3.57 p.p.m. (each, area 1) and a broad singlet at 3.08 p.,p.m. (arca 2)
40 from tetramethylsilane used as an internal standard. The infrared spectmm showed 40
.~ a'band at 5.97 &, ' : S :
: - o Anal Calcd for C;.,I-LF,.,N; C, 23.00; H, 0.77; F, 6549 = -
45 ; : o Found: C, 2321 H 091, F 6523




dentering a ol acig,
| ddt[ ti ongof ' ti: mﬁo Igtvéi 5“{ ?S}gw tﬁ%ﬁ%ﬁ%@ﬂ{ﬂ?} E%:Q ﬂ%:g%ﬁcr:

:raX|de caused

e e ianee et e

30 sul fate. The bl ack reaction m xture was diluted with 300 m. of
wat er and neutralized 30 with 6N sodi um hydroxi de. The organi c phase was
separated hy steamdistillation (total volume 100 nl.) followed by ether
extractlon of the distillate. Concentration gave 23.8 g. of a mi xture of
oli®% and oil. The entire sanple was retreated with 40 m. of diethyl
iulfate at reflux and isolated as above to give 21.5 g. of an oil. 35

'S chrﬁ)nat ographlc anal ysi s shovi/e1 §4

teri

e oil to consist of 56% of a
- €+ t t h
ret enfion tiBe Exﬁpat_'gﬁoxﬁof mlmmo-z,Z%SE;cttak|s(tnﬂuoromethyl)|m1dazohdme : _
$ ethyl -4-im n0R2 X>=H; 4l ‘FéT‘Pakl s(trifluoronethyl)imdazolidine and 2% of
wunreacted starting naterial.
ganpl es of the two nmajor coOm;
tirst was 3-ethyl -4- ethyllm,r[to_z—?' - 40 .
%tl’l f 1 uor onet hyl )i m dazol i di! “Psol %G’a as 'a-ﬁec-ml nferr] 1. 3624..

onen‘t'{sc The conpound (A) eI uted

stillation through a short pHth stilt® afforded an anal ytical sanple:
ferr] n.mr. 647{I-Aminét- 2,&  tiikokd D1 {trifdoromeitigi gth;ﬂdﬂho@]uaﬂﬁﬁt-s wi th
énot her5overlteymln§(;trlﬂwdmctha §. -0imidazolingut 476 g \sucperedr.as @fﬁ%trl pI5ets

nged the 6.7,
- peak:to 45 '@hd2 pdured Udtért E'lm. Wt crusfigd \Qntp@(&?d tha formied iwad &illec(edlt 6). The
- .frass spkctruns, stfdwee{fttat tcemd elattt, Ql'tl Wbova!h wnth Rmtced?g t l::’!;&tnd 105
_— \m Vol 3 - ~
gm ggr 6] I(-I,C_ ll}\ﬁ‘iuv_tmh gh&lnleuw IU | r,, cﬁulh Ji nt_'ul ‘l, lliw % 50 Found: -

32.0; H 2.8 F, 55.7; N, '10.3 E,&iMﬁBTite corrpound el ated second (B) was

. 4- et hyl ?4;(1 no-2, 2, jééiamemroaKtlsl(waLZfSLWakw(mﬂetnhly#tyyl)BmﬂmldalzoI ine i sol at ed as
[

an 0|I

- err] ¥ H; A szdal yti cal mﬁ T ¥: 'lcﬂé%mm d&stl | i on
through a Sh%tﬁcnsé&cﬁ ﬁﬁlnrtjrmc ]cstfﬁrhr ﬁ.ﬁ, f heating’the ad 55 '
friplet; 6.6 mixturcVdf .the firstrdlep |dpfufgt distRlpgion agt| :mgospl&ribemsmughl gltminaquar ter spI it

3, tripl et .

L L Mé”j’%@?ﬁ%ﬁ%ﬂgjpﬁ % sgtt,ttgt%r@tégéi g st b

tet e:ﬁlreG 6 [err] and

fc.hlmn Mrhd me\u @ wils dasil Lif

d triplet (\Mlac]&) 354C, QO [lemﬂ Jitic) Oﬁ L.Wdll hnigshes puireedclina Blgthmuu.q de, 147, 541 m

| i geak. The ma ee'trwrm@ e 80 aﬂ thatlhwléof:% welnt‘we base eak

e e T e el RIL

. 48. 1; H 1 81sul ate. ui as ¥y dlsullatton at atmosphe¥i€ fé ure, H, 2.2; F
38.7; N, Zcsidue was rccrystalhzed thce from bcnzene using d&olorlzmg charcoal, Thﬁe 57& 0 EXAI\/PLE 8
'3- Et hyl - 4- rretOhtymdm h&) /aofshesw t,ﬁtermltxtétrmlétwgﬂt By iy |d| ne R.. '
I C[err?q_'[er lfo conta e g"l? rea 2) aﬁcci a sg f 5 0
g. of 3-et hy é&b.@nﬂ%\ ‘ =etnr ﬁ:hfl lel&ﬁdﬁm% o C -
Hm dazol i di neeptas G=#7. cn;sﬁ) ath?ﬂnéta l76$pJp meimrdﬂeabmdhahousedaﬁd ax for 2 m I,

"I

""-"l -::.. 5 CF;- _cm" l nacu m}ﬁ}‘ '

%bﬁir at P'"ve gas ghromat.ogr aphy af forded. pure -

10
15

20

25

50

gnd t re?g ed, fﬁal f’afedv\ﬂﬂPq"Ems@P‘ Pedh@t‘d ) céﬁpé&% HMe excess
di met hyf sul g =101 i a‘\ﬂfa‘t‘esr;[ ?egf'i % he @ xture
was neutral i zed,m;ztcbal Nosa ,Bmmydrom de, The organic phase was separ at ed
hy ether extractlon (3. x Sw,ﬂ,085 F6385,N 11.77 . Lo
; _ Found: C, 23.77; 'H, 1.35; F, 64.05; N, 12.05 TR
40 The muscle-relaxant activity of this compound 4-imino-2,2,5,5-tetrakis(trifluoro--  40:
' - methyl)imidazolidine, is demonstratcd by the production of loss of the righting reflex
i in mice [Domino, E. F,, et al,, J. Pharmacol. Exptl. Therap., 105, 486—497 (1952)] '
- and in producing abolition of muscular. rigidity in decercbrate cats [Goodman, L, .
_ . Bull. New England Med. Center 5, 97—100 (1943)]. The compound is 10 to 60 .
45 times as active as chlordiazepoxide, a drug widely used in the treatment of disorders * = 45 -
o .. of the skeletal muscle system. In addition, it has a therapeutic ratio of 12-in the . - -
» ;. . mouse-relaxant test in companson with that of chlordlazepoxxde whxch has a v
o therapeuuc ratio of 6.5. _ . . o
P e : ‘EXAMPLE 3 R
i 50 - o 4-Immo-2 S-bls(dtﬂuoromethyl)-Z,S-bls(mﬂuoromethyl)lmtdazohdme IR
: B - 'R=X H,Z Z’._F Z’-—Z= SRR




15 and concentration. The resulting yellow oil (5.3g.) was separated
into two najor 15 conpounds by preparative gas chromatography. The mgj or

conponent (7699 was

thyT™=

Z-met hyl 1 m no- 2, 2, 5, 5- tetrakls)trlfluororrethyl)lmdazoI|d| ne,

- |splated as an oil. H[err] n.mr. ['err] - w. 6, multiplet
apﬁ)earl ng to consist of a quartet (J = 7 c/s) at 6.68 [err] sharp singlet-
-vat 16.88 r and a broad NH centered 2; a 62 [err]; and 20 903 [err]- -
\i\ﬂ 3, .triplet -(J =7 c/s). The 14 W et um o |tou||cu a len[ peak at 20 -
”" 39‘3 W Th % fn BEMG 2l waqnowzf ﬁqnaﬂmmsow @‘;r] Herr]). IR|
(NH) a&‘é’c kﬁ’mT{ s lﬂl]. 0( ﬁ“m‘y n penod of 30 mm :
C_[érr] H[errin Yeof r o] e@qdriadnmu:cyagt e nﬁﬂi‘i‘% "lo THO réactiob :
- Foun SPERC I L8 ‘% stlrr lm b cn poured mto 200 rrlll of %}%% ] 25 .
- 30.17 2 6 ac;d S@mm By 5%, was shown to |
. be i dent i Caﬂ;g\&z& Y= q triﬁmtr hyl)cthylamm] - 2,5 'ﬂ':’“z(g‘ﬂ‘:gn?‘gﬁt%ﬁ}z.’n%%d th':,', _ _

1in0-2, 2 5 (i5asoeamethi) s Gt-r
ed in 25 ml

f‘“ﬂ}? Mﬁﬁm

i sck

"fﬂe A@icl 4eid. solution was

20 EXAN o d, and pourcd over 25 g of ice. The SOlld that formed was 10 .
-grhyM mi ngolggﬁtl ?{I%tf:i%&;aanﬂ aih s (B oI idine 30
,R,_:--CH[err]zg & of a-vajite reryp l@?l?o]wd“ 1 f 3 (se i’sq Bht 0 g. of
-3- nethyl -4-i m ﬁ‘(bc 2“‘2“’ G ﬂ“‘ LR ormddmad&ﬂbttcdjl ne in 12.5
m Of dgl et ﬁmtaswﬁﬁ é i&lerI sﬂ‘){l here 15 - 25 -
-blapk nfxt Urvﬁ‘as\/\@&auﬁaus FOUS| ¥ t4Fnaant>éd ~bjs{difhyo @yl)@-bﬁ% gjf; .L;? still hot tol
- decpnpose 351m:dazohﬂ1hteamwb§scfiﬁ’ia pgwd . ne{nttnp % rl of 36 of water
was{added anB. The Fiy B('f‘ﬁr‘rédo ENEE xuml rabm de. A drop
of siligone HEEPs 380 % p\caaﬁdmblla@ xmbotxuaé ZJIF% aFI7 Eia L 20 . of
- distillate §mcr&okle enlzr, IMe tor GRkl o8 'i 738" =‘ acted into.
~ether (20 n sphafmith@' igto c@malfx g;ﬂ‘ E %‘ﬁ, g]a‘ % M@aet elrasasohnaver magnesiumy.
Ea By 9510 (1mnanﬁ|ad veryT breadcsbsgption | -

©.30. 140 45

“sul fate and Hg;;g’gm

®ibseptiob shopedep dedtsk §81 gdeF C+iNonat ogr a.p h$

‘ .(bu-t?anedl oI sucﬂhdnalateda‘brcmlal‘s err i n oil whi-ch was i denti cal
with 4-ethylimno- 2 S, té%t4%@ f%ﬁ% %’f 3&3?1%- ¥ﬁzﬁ§ahyl )-3-i mdazol ine, and
. 1.8% g. of an oi Withide Gta Exglha&h y:la pmpag:d by reactmg .
met yl - g 2, 5 5fem €1 @Jﬁhts(\hﬂi i:émnﬂu@mdn%l i the ﬁeﬁ'é.il’, E’ 'f"‘e 36%. This
material had ogie lat R00°@osmr j Breh | Efg%s‘ n wr ttheof its
- 3-etlhyl -4~ mwg ‘fda“ cn Wi Hovvever their mass
. a ylidenimine,
specra were PERPIET Nt W t hthe4ethyI|mn03 methyl ' 45 i soner
cont a| ni ng t he:parent peak at me Boy ; e 384 par ent
Arial |~ Ca$.cd. fe;M@p&zrmﬁl Fo[ltéaﬂw} “Rg,;%‘ :;‘;’ :22"3‘%1“ ”2 “ﬂg fg |
10. 5 —CH:, AJ[ Z’s = Found
G ab.5; H 2, 5:F F gI}”O N 10.3 30.8 - 57 O V\hen the procedures
of- EKarrpI es 4:9 are r epeat ed ww"th the d| di'et hyl ~-sul f at es . .of
t hosé exanpl es replaced. by pr| at e¢ fat es or ‘alklyl .= -
p-t ot uene- sul fonat es |n V\/m M’K ve up to 15 Carbon atoms
the1oIIOW|ng al kyl. t|ve5n 3nu - L
4-imno-2, 2,5, 5- tetrakls(trlfl u omethyl)lcm daz 3I d| nes. (or thel.r
45 tautomers) can be obt ai ned: ' - :
3- Butyl - 4-i-mi no- &, sﬁlp@p?pftléﬂrgakﬂ npipg- ,E@FW gjﬂ"@o@ml mc'idme P 40
4- Di oct y49ani ndd ml. “5"}’(3"5‘? IRt dchdn Sse IthE €kaRO
3- Decy! - 4- dec Y, A e‘,g mﬁ&t\ﬁaﬁkhﬁ(&mdf ixtimeutrmzeﬂywﬂ)hl abvlt!d i)mldu ne; and 60
3- Dodecyl - 4- 31 105, Zuydos, daiire hyduinids( andithe WhiFces f ‘Q}E
60 . onaQilttr k&bﬂdshﬂml‘m I’I“ d}'fgc‘rnvrﬂgé‘ &, j”ogﬁﬁm are ﬁ
repeat ed4sni t'h of ecriisy ux mclzkylz:rtlc rcg:l:;tcd with thc petroleum_grease known under
4-inino-2,2,5 g“@gﬂ’fc fp[e (fﬁ e howpd the czak icatsistetsof I8 Vit ¢fohe exarrpl es
repI aCEd by dimethyl dcrxvatlve (sccond eluted component) and 23%, of the monomethyl derivative |
i (first eluted componen ed by fractional re Ilization from pentane. - 50
Lo 50 The 'lla‘rh:g:;vsso gg Tl?: I;gg:yx;:ﬁfz::&a;: twas fS:)llowed by gg?yc;t:omatography, andeach - .
§ component was recrystallized until it was more than 99%, pure. i brained -
! © Pure 4~imino-3-methyl-2,2,5, 5-tctrakxs(mﬂuoromethyl)lmxdazoh ine was obtain “ ._
?‘ _as the lcast soluble component (the original 23%, component) in th‘;}f“‘“‘d°f ‘i;’]":ile:: g
. 55 needles, mp. 121—122°C. (sealed. cap.). The infra-red spectrum showed a ban 55

5.95 y. for C=N. The F** nm.r. in acetone

e remn 4 g

showed a septet (J =4.6 c.p. s) eentered

"
.




1, 147,541 appropriate imdazolidines having difluoromethyl groups, in place
of the trifluoro- nethyl groups, and simlar al kylating agents are used,
the follow ng derivatives can be obtai ned:

el et et ot rmam weire ae e

*the al kal i- rret al salts of 4-imno- 2,1%4;54§-tet raki s(pol yfl uoro-

Z-n- Propyl am no- 2, 5- bi s(di f 1 uoronet hyl )-2, 5-bi s(trifluoronmethyl)-3-imn dazol
i neg 3- ButyI -4-imno-2,2,5,5-tetrakis(difluoronethyl)imdazolidine; and
4-n-Hexyl -2,2,5,5-tetrakis(difl uoronet hyl)i m dazol i di ne. The al kyl ati on of

al kyl)i o d§17nl icdines with h
Exanpl es 10- h873.6epdPirkd alfultplkt at 75.4 p.p.m. from CCLF uscd as-an internal standard.

4- Benzy| Hz nans P20 e W Y23 ishPdR P (G1E 10 R=
H; X—Z>C/:|—I?21r P] ﬁ{:" {l:fsl a“a‘g?g PP 552 ?h)gram salrrpl e (0.02 nole) 4
tra

of 4-i misno- 2, 2 sg;”h 4GB OREéIMBL N; 11.82 dazol i di ne di ssoled in 103
m. of 1,2- di rret hoxmmhané, 2682; Elded; Bt 607BONerllPL. o 1 of 54% sodi um
hydri de- m ner ngpthyb4-prethiminor?, 25y -yeyrakis(ey ﬂ‘“° ethy Dipid n:ls? e 15 25

The sti rred ﬂé so&llgt @%ﬁﬁfnﬁatc@ pon (0.023 10
‘ol e) ofjp benzayls xatspe&ﬂuﬂ{arar téne Mdmpairufeep!tﬂs hea@ed at
reflux for ZZHaM c(p,seldtd%mné mt;atl-e from ESHF euded am!l inteinaleyefeencet o r enove t he

sodi um bromc%‘ Flﬁﬁtﬁwpém @zﬁ gr;il‘nﬁ g:';éas gh?; 339859% J‘mg band col um
ak|

gave .6.3 ¢ 15
2,2,5, 545etr mrcf‘ldug;ggmrnm) 3 I m dazoline as a colorless Ilqubd b. p.
120[err]C (10 20 mMm ). Thes.o4; 8%, r183n Firp%3-20; Jhad8l NH at [err] 2.35 and

[err] 3.85, aronatiFoundy o€ 38.398 Hy 4§98 58.51; N, 10.65 a doubl et (J =6)

for a -CHerr]- split by NH The Fegifelz9 mr. showed a pair of septets 20
(J=5) at 72.7 and 783.Ethpl-fintio-Z3; iftiofonethljiaidaatidines pect rum showed a 25°
parent i20n at nR=44G, iXeterNaﬂl 2% Bf t he base peak at me-91. .. 20
(CHerr]derr]Herr]). Anal Cal cd for C[err]H[err]N[err]F[err]

: C, 37.60; H 2.03; F, 51 10; .40 35 Found |
© C, 37.59;. H 2.13; F, 50.87; .42 EXAMVPR ' . 25
© 4- (Al lyl ami no) - 2, 255tetra rt(ﬁzhsﬂmﬂz ") 3- |mdazoI|ne 30 _ |

i R=H, X=- CHZCH:CH[err] “3 : u—c—cn N |

i 30 40 ThIS co ound b. p. 37[err]C (25 mm), _
. prepared by a procedure sr mlar to that of . Exanp except hat 3 0 g.. . 30
. of 3-bromopro “g%f Ei ‘Efui"ét!f‘°f%5 E“‘f&fﬁ%@ﬁz“%&i lﬂg’;’“ﬂ%@a [err] n.'mr. .-
. spectrum Shovrg‘i: @‘tﬂf‘tﬁ’e“m %&rﬂm o mipele the etdess CH{ 1 1] and

. one NH, 28 thrﬁ&hﬂ@ﬁ ted &Mulad ciRFod) wg ddded, an eh}iregiltertq:)'ﬂlpl it B5 ‘by

" NH and -CH=' fimae - ams mtahtzéd ‘61;11410"/J'theu Q} ipm rilyﬁhoxldc,g erri.%stkffv\s a pair of 35
;35 45 precipitate \@%ﬁ? epa fﬂ'iﬁﬂ err]. The -
mass spectru ?v{ %‘t“ﬁm edq,ﬁm}r—&;n%ﬁmyﬂ? 3 ng' - peak at: n1e
41 (CH egor] = r p m.ea11°nﬁar ihﬂteﬁrslxdvl[edaltwq dpesrJ+Fp6rr]30C, | s
30.24; H 1. 78¥l:Ffent§Ed4073Nanc!]_®55$p4)g from CCL,F used as anp@ ¢l - stan rd 30 19 H‘ 0
2.16: F, 56.8F W wed twot:road absorptions at 6.30 and 7 E% P :
CI
4- Met hyl ani noc&;fd AL ’é S T e P ﬁ

X=-CH ergs] ; Al ZnastElcd\for ThHF, Merpound, .al ong with ot her aI kyI at ed 35

' 6; H, 1.83; F 59.20; N, 1091 s
product s, vvas. i sol atFed |n%4;@2§863m H,216’ F, 5896: N, 1116 IR | 45

:;’?ﬁ‘.-:. .' B " 6 : )
S %‘ 4—D1methylammo-2 2,5,5-netra.hs(mﬂuoromethyl)—B-xmxdazohne DU :
40 T R X—-—CH,,AII.Zs_F R :_:_._:.. e s
(CF c/(t L -
.s)zl l + (cu;o)zsoz_. -
—C(CF3)2

55

g 1 SR (‘?Fa)z'j-‘;\ WChy - (CFs)z

(cr;)z L ul (cr;)z




45 yield froma reaction conducted according to the procedure descri bed

for Exanple 45 10, except that 3.5 g. of nethyl iodide was substituted for

the benzyl bromde. B. This material was also prepared by reduction of

4- |sbcyanaro 2,2,5/5-tetrakis- (trifluoromethyl)-3-imdazoline. To 0.70 g.

(0. 0284 nol e) of Iithium al uninium hydridg in 100 nl. of ether was added

6. 15] g. (0.0159 nole) of the isocyanate in 60 50 20, .m . of

et her: dropW| se at <10[err]C. After shLl47s4ing at 25[err]C. for 24 hr9®, the
—Hi xt Ur e was decorquﬁﬁ ﬁga% stamﬁf1 E) 4-xmmo—ﬁ%5 %} "x)f nﬂgopon% &mﬁ%oﬂdl tanélo[ err]C.

c

The 'ayers wer g s@Rald chiessi Bdr 19085 hdnistat a60°€CinWht h- et her .
The\p’onbl ned esheit. du&)ﬂ&feSlmcd viith1thd Mokxomlaamm dmwntdmdwamerrrahd dried

overi{nmagngsi umMagt Hesedloy. The bemthess appled Pgﬁﬁ an'ﬁd thg

qeys| dirpathyd pe
-'-seSIque s di & c y “E? E m( dl f
'~ 4-methyl ami no- ﬁafﬁ by i?ié&l E&.gﬁéggfﬂﬂw@ eﬂéi& ZkadllM;éb? a

col of I ess | qumhmb (paterg&{rﬁﬁg n@gne ui:ﬁ) suifate), and‘hﬂpbﬂ[nmnrqf the crhqr ex ct r uml

sho goubl éFEi 5°hd was dFséﬂ‘W 1’ NH and
¥ ng et s @t [eftd tht§xe @. fﬁlﬁéﬁ’% k sola efﬂue speCt rum
ith 119

showed its basgasi Kra in diedd Y n%ﬁcoﬁ@é&&hﬁtent wi th

the ptructure. win mdﬂhylufnmb-z,@[SEFtﬁ]aki (exﬂnc}rﬁ{meehyt) aeoilrighe (a@;ut 215g 89; H,
1.36:° N, i]51 32 mﬂﬁ?d)ﬁ. m:ﬂu ompeynd eluted second (0 51: J\‘
l:ll ﬂ.6 F, ylamino-2,2, S,S-tetrakls(mﬂuoro e badxs

4-Di fret hyl ani n@etﬁmﬁf'mﬁmefﬁmém 3 AN S urﬁn #ws)ﬁptn iy 2R dazol i ne R

“=H, X = - CH er FEClaes6.4 Mc crinng aABIlZZam:é’&ath&Iaﬁl:B&ﬁn satt of

4- |m'no 292+ 5, 5 t dedl-&faled.(fory Hi AP oI ine was 15
prepared ds descri bedyida. 2§ §§ g g]q lent. (1 g.) . of 549
Fodi. ym 15 hydri de- mi neral oi Z?I ferr]-dimet hyI am noet hyl

br om de hydrobrom de EmnaEaZjded successivel'y at <10[err]C
The fixture vva ‘2@’5 pakis(trifjup $ ‘m'%ﬂ’dtnhé“q‘ iltrate was '
distilledygo g| m°' m ﬂ'd‘m l§ egline hyl ami no-

2,2, 5 5- tet r.aki S(BJ’I Luu,rmneet AII mscLapoI ine as a colorless liqui d b p

80-85[err] C. 20 A 50, ﬂonmf r20 g bhMmlstel,z,ﬂf-tqt:eldsmnﬂuoepnwﬂwblmdsmmmb inm p.

nﬁw«
EFE

ar 53[ err] C u B é};g? e at i t el,%(:?cﬂ,ﬂ Se an}gﬁzccsﬁetl drochl ori de
E had mp. ﬁﬁ 61|;v1ﬂ?af 1 ge b cgﬁtt%ﬁt xt e dllulb mitp rﬂlrell water and ncuttahch 3(5 base

showed NH bandswitht6N sodiufh Kyafbxide. OFhe torgafit @hsse as Sepiratbd) B stedap Hisdliafioar t her ) and
at [iér r] 7.46 Emal td#encl\m[ldg{: I@ﬁN Gﬂé ?,mdiﬂal [%fl they Ide!ullaat Cp{clcglériﬁzgf or the

2 CHjerr])[err o‘gn ,gf e E‘r?rl ,20%3 °‘l Gl (}‘e Faitiof septets
(3=5] At 75.5 el cilommitothplie Mhalih GHOWED the cll m?éﬁiﬁil" a}l'o of PR widPect 531m

showed a par entregneiak idd ofnioe lﬂl .833/% toha sakeds Gritheatatiad time of 1285mifY] ©%58
[(CHierr])[err ]oN@}]e[hglﬂ-x}mr]o—Z 2 5,5-tetrak1s(mﬂuoromethyl)lmxdazohdme and 2%, of unreacted

B o oo Bt s DABAMIG R bl ot e O et B o fﬁe

proc edur es of m&ym&adiz’blmma mbqaeai et odlyi ripl 13624, ahkmhiah Itgagh a - .30 _
agents of theselh t'ésﬁff?r ¢:0H H'alt Gﬁ drdé-a% yltipley of b
smbst i tut ed- hydp87 mﬂg;’“:‘:;f i Mg‘}" “gléﬁgj ﬂ)’\ﬂcﬁ l'derl vatives [
of 4}inings 2, 2.4 & trEiflokosdeRd bk f phasep E]|6'7€1§:a 3 th@ r b

t aut drer S)-.can cha q)iattcal(wed) and 90 peak toa mplet {wt. 6). The mass spectrum showed a
4- Pr opar gyl ani ‘5 t[<9 oronet hyl ) - 3-i mi dazol i ne; 35
4- QIél ohexyl am no uoromet hyl ) -3-im dazoline; -
& 44(2- ng or oet hy am no) 2@‘232’5)., tzaf,rmlsss(m 62 uor omet hyl ) - 3-i ni dazgdl ne;
30 | . Found: G, 32.0; H 2.8; 5555"77 N, 103

, T The .compound. eluted second (B) was 4-ethylamino-2,2,5,5-tetrakis(trifluoro- - '

* methyl)-3-imidazoline isolated as an oil, np*® 1.3541, An analytical sample was

- obtained by distillation through a short path still: H! nim.r. 5.12 7 — wt. 1, broad - -

55 triplet; 6.6 7 — wt. 3, multiplet, appearing to be roughly a quartet split into doublets' .. 5
with an overlapping triplet; and 8.98 r — wt. 3, wiplet (J=7.2 ¢/s). In CDCl,, :

addition of trifluoroacetic acid and deuterium oxide caused the spectrum to simplify =
to a quartet (wt. 2) at 6.6 7 and a mplet (wt. 3) at 897 along with a shatp exchange '

ot e goins 11 tene ¢ s e

wissorrer: r———r T T TN




4- (2- Met hoxyet hyl am no) -2, 2,5,5-tetraki s(trifluoronethyl)-3-imdazoline;
and
4- (2-Cyclohexenvlamino)-2,2.5 5-tetrakis(trifluoronethyl)-3-imdazoline.

‘The al kyl ati on of thé parent conpounds with fornal dehyde to form hydroxy-
{40 <«  nmethyl and hydroxynet hoxynmet hyl derivatives is illustrated by
IExanpl es 14 and 15. 40 35 EXAMPLE 14 '
- Hydr oxy thylam no- 2 2,5,5- tetralfllﬁgbt‘,;lfluoronethyl) 3-i ni dazol'i ne R= H
1X__ CH[ 3
\4-i mi-no-2, 2, DO peak. r'ﬁ!km(stqucﬂrmdwm bapény pesk dam/d 388 ianbthe hese p#k 50 . of
'370/\/aqueous“f"E/r°$§§m eat ed to boiling. The resulting clear :
:sol ution was co0 ﬁ%rﬂg]} H, 1(31 FUesl M {0 200 ml . of cold water, and
imade stsongly basi Gomidt h 08.051H, 20f F1884;sMdi1em hydr oxi de. The whit§ 5
‘precipitate that formed was collected3®h a filter and recrystallized from
;eI her - pent ane -(10-90% . There 50 @EI\QQS obtained 6.1 g. of

1

:4- hydr oxynet hyl amm:amzm‘é)yﬁnﬁeﬁﬁ r(dnhhd.l&semmwo).a& i m dazol ine as a
*whl te cr st aI | i Re= p@ddgrx -m-pHa,Qm 22 =eFr C. The infrared spectrum showed a

band at} ofr] 501\“2’23 . %&w 1§ 1; tc‘% fr“ ‘l;?aw ‘h?ilar NH'%endi ng. 19
The Flerr] n | e 1 lfﬁgt 8) centered
at 72,1 addm::\aal 15 ml of ii 3 adid bnd) <. Wixruite 949 fetrcal; da‘?fn}h éNhe H[err] n.m
r+ spectrum sodivfrOndexidi. ) The rorghBOphasthwascsepagated dy yethBSextraction [Fr-ocmldi g is at

Lerr] 213 (Ngpd cogees ﬁrwebmpaffa&csu ] %zg @gﬁ N%mggﬂe'om | j%é(*ggzs 4) Psuper -

" 55 i nposed 01, cﬁyl%tfé %1 Mitmd Ztéi, S tct romet m éfdmw&a ran '

.31, 147, 541 oil. H! nmr. 6.6—6.9 r — wt. 6, multipler appcariddN®| condist|of G. quafér

i err ] H err ] <f F/JSN“@ 68C, shap ﬂSﬂct aHG 88 r 3nid a broadIWH enterdd at G2 858!ﬁound C,

D

q

- {25. 37: , lplc o contained a parent peak at

- }4- Hydroxymet %‘c{b 34_— ‘% biésc’pca n’g} gg(pgﬁtéﬂaﬂ??s&ﬂl‘ %I uor omet hyl )- 3-i ni dazol i n

-le 5 R=H- erOHFQN‘ AI s— F [err] A 10 gramsanple of . 5
- 44- |mno§52 2 55tetP(B$ r?toflb zolidine was 15 R

- jdi ssolv&d in 50 ni rmal dehyde. The resufii ng :

“{sol ution 10 Wa&"h&&éﬂn@@haﬁﬂ bﬁeu:t@si% %s olﬁt idettcal With Ldimetiy® Oi | t hat
1separ at ed wasmiga23d¢-tetfais(mifiubromalydr3-isddamlisd tinmes until it solidified:

{Recrystallization of the solid frogm ether- pentane gave 8.7 g. of

|4 Chyar sxymet hoxy ekl igkndads ;&iﬁ eyl e 2

met hyl ) - 3- i m dagak I1GH.AX SO0, 3B o8 ¥ Ft , [err] C The . .
fi'nfrar ed spect r dmsgl@ion 9f 50 g Of 3-meth hhm%w,bm&lmxﬂt&mthﬁlerr] for C— N
and a strong g s 14 fos 13 m‘“%“@rr] n.mr.

[opect: i i S AR R R mﬂ%&“ﬁ?‘“‘* R s i T

(17%.2 p.p. m fnmmﬂﬂ:@t &I dodiurhHgddokids; ] drop 61 ﬁhco:&p@ﬁtomrﬁas addedChiderr] ) err] CO
“{showed a broz?g Idlst'!!!ed uspy ]Zoh%ﬂlilzof te was sqoliagicdt Thet orpamicr pha® 72 (NH), a
§  fofied il
e fw

ltriplet (J=7 ot pe pther “s NCH 0!
na ey tdctel %ﬁéﬁéﬂﬁf ;tg?ﬁ'é; 5 ot il The cio [erAr] )

tand a dgubl etp; atogéaphy (butancdiol succmate at g0/
Cal cd. for C[78%9G.) %ol gmcra}x Fa[le\rhrc]m ae idefticy] evith 4—ctli3r0mmo-225 S-tetrakis(triffiuoro-

25.91: H, 1. Gaythy -3-1 % an oxlwnclgmasp obe@-ct lgm 3= H 1. 51 |:
et

|s4.56: N 9.4 i&éﬁgcftﬁﬁ‘? e e L ff;%‘ieé?'ani"ep_eat ed vith 35

. 4 | m n04=_2 ﬁioﬁcvcr, their mass spectra were very different with the 4-~cthylimino-3-methyl
" isomer oontammg the parent peak at m/e 399 and its base peak at m/e 384 (parent

. —=CH, )
- o 31H23 F,571N105 oL 4o
50 Found: G, 305, H,ZS F, 57.0; N, 103 - ' Y T
: 30.8 26 - 570 o
thn the procedures of Examples 4—9 are repeated with the dimethyl and diethyl =~
sulfates of thosc examples replaced by appropriate dialkyl sulfates or alklyl p-toluene-
: sulfonates in which the alkyl groups have up to 15 carbon atoms, the following alkyl Co :
55. derivatives of 4-1m1no-225,5-tctrakls(tnﬁuoromethyl)umdazohdmes : (or thelr T 85 45
- tautomers) can be obtained: _ . e o
" 3-Butyl-4-imino-2,2,5 5-tetralus(tnﬂuoromcthyl)xmmazohd:ne, :
.. 4-Dioctylamino-2,2, 5,5-tctrakns(tnﬂuoromethyl)-3—nn1dazohne,
3-Decyl-4-decylimino-2,2,5,5-tetrakis(trifluoromethyl)imidazolidine; and _ S .
60 - 3-Dodecyl-4-imino-2,2,5 S-tetralus(mﬁuoromethyl)lmzdazolxdme ' 60 - L 50
' _ Likewise, when the procedures of Examples 4—9 are repeated with the particular .~ - : :
4-unmo-z,2,5,5-tetrakzs(mﬂuoromethyl)xmndazohdmes of those examples replaced by :

20

):-A

w

0: .'.




t et raki s(pol yfl uoronet hyl )i m dazol i di nes having difl uoronet hyl groups
;upst ituted for 30 the trifluoromethyl groups of the

deaollne ~-and 35 '

4- (H,/droxyrret hoxpnet hyI anino) - 2, 2, 5y 47 irakl s(difluoronethyl)-3-ggm dazoI in
-e. 30 ounds -

(i.e 7 dial kylaaprpm@te in@gzaliginds yiavioie difivarerhertrk grofipsc inplesa rrfl gharipdo-X and R in.

s5and ajmors a, a- pI3J-W—y-lmhwaz,sﬁfdﬁﬂldﬁdi%o&ﬂicmﬁ)lmﬂ olidine wﬂl | - knovvn Mannikh .
react].on. ~These Hﬁbﬁqxv%%nmk diflyeromneyinl a mixture
35 .. ', cont ai @l&%‘ i xﬁh‘ﬂ“gf%ﬁ( Ei?g\;ﬂ 18’ E’ nal dehyde
(or- aj f or mal de’ﬂ? precursor para orrra |n wat er or an
~al cohpl sol vent 'such as et hanol or Exam 0 al cohol . Th| s pr ocedure is

16 | | usfrat®d in Exanp|eBengamine2.2, %te tﬂ H’mz‘éﬂ)'ﬂ"ﬁ@d‘ﬁ"%ar ation of dlts of
thesel di al kI yam rﬁ)—cfér vat |% ganr c .acids. and \M t h al kyl hal i des

i-s i1}

gneral f

EXAWLE 16 -

eR—

2,2, 5}
or maf

“cool ed,
wth water,

23s .co

ustrated |n Exarrpl es 17, and 22. éQ.@
15 . ' (Cfs)z (CFs) CsHsC '
%~ (N Pyrrol i dyl met hyl ami no) - 2, (c uororret hI yl)-3-i m dazol i n
H X = N-pyrrolidyl met hyI mr cﬁrs , err] ‘SO Pyrrol idine, 10 m.
was afded to a hot (90[err]C) sol utljg of 10 g. of 4-imno- 45 - - ' '

5-tetrakis(trifluoromethyl)#siddazolidine 'in 50 m. of 37%

dehyde

orless

(CD[err])[err]
at [efr] 90

[err]
1,147
7.2

2.74; | H, 2. 75; pakent B a7 B/e K47 &Ech?@a 33
3.02; | F, %2.30; Ninad Galigs for G N Faa: 5 EXAMPLE 17 =~ T

34 (N—Pyrrol i dyl met hykanino) C’23;2‘595g’> %?ét Eaﬁ% |gf4guororret hyl ) 3-1i m dazol i ne
ﬁ—iydrochlorlde [err] 10 A“Soflution o of _
4- (N- yrrolldylrrethylamno 55Exmnaklstr|fluo r o- '
met hy| ) - 3 mi dazo)emﬁeotj 3%22 Pt ‘%@%ﬂ)ﬁr@t"é@‘% t h dry hydr&g |
chl or | de Gas. TherphEdipod wBsoﬁr@@QadVl@Sa ?rgéekw@hﬁﬂar%‘ a filter.
nd washed w thaaeafharampﬁhe,r&cew&a agt lﬁd-b&m&p@en@tvas hyedrfoctie or i de as a
whi t e} crystal I bqnyl gwmgg ¢ Theyflp nrp speq fpws] Ccomplex absorption at « 3.7—5.1 -
' » and one NH, a three-pe absorpt:on at = 5.9 for a CH, group split . =~
3B by NH and —CH= and an NH at r 6.4, The F*® n.m.r. spectrum shows:a pair of - 35
45 . septets at 72.8 and 78.0 p.p.m. from CFCl,. The mass spectrum shows a parent jon -
" (43%) at m/e 397 with the base peak at m/e 41 (CH,=CHCH,"). -
. Anal, Caled. for C;oH,N,F;,: 1
: C, 30.24; H, 1.78; F, 57.40; N, 10.58 _ ' . : .
' 40 Found: G, 3019 H, 2.16; F, 5687, N, 1042 » 40 1
0 ' EXAMPLE 12 :
; 4-Methylamino-2,2,5,5-tetrakis(trifluoromethyl)-3-imidazoline
R=H; X=—CH;; Al Z’s=F .
f‘_ A. This compound, along with other alkylated products, was isolated in 40%,
55 45 yield from a reaction conducted according to the procedure described for Example 45
{ 10, except that 3.5 g. of methyl iodide was substituted for the benzyl bromide. =
! _ B. This material was also prepared by reduction of 4-isocyanaro-2,2,5,5-tetrakis-
1 (trifluoromethyl)-3-imidazoline. To 0.70 -g.. (0.0184 mole) of lltluum alumxmum '
. ; * hydride in 100 ml of ether was added 6.15 g. (0.0159 mole) of the isocyanate in -
60 50 - 20 ml. of ether dropwise at <10°C. After stirring at 25°C. for 24 hr., the mixture 50

e e e ot e

7. §°(4H)
541 Fler
.p.m fr

- ‘was decomposed with 200 ml. of 5% hydrochloric acid at <10°C, The layers were

-.'droxyrrethyl am no-2,2,5,5-tetraki s(di fl uoronethyl)-3-inidazoline;
4- Hydrcaxyrrethyl am no- 2, 5- brs(dlfluororrethyl) 2, 5- bls(trlfluororrethyl 13-

and the spljd thaf P hah etk aRins2)2ls8Gtdtis@Mustohddyler | washed
anidndifdl?ﬁi 4 dfs'%eﬁ?d{/}é&gl thil zat p-@finef hbgamanpamtadu%(? gegmw:ygf

4- (pyrrol‘fdyl nkg. WE%Smyﬂlardﬂdewlﬁml@ﬂ(%ﬂ@u&%ebmfolrd :%i WtWY‘?%@l mi dézol i ne
a
iu

| I owi ng conmpounds can be obtai ned:

<] sroupsesndysiniah alkdaripy agrate abf B> 5 grsrpgrmnves can
) 31{‘15 hﬁ:ﬁﬂ@'swmkdfmﬁﬁm&m)\li 9-1)1%:@1@&'%&1@1)3%@&0% f or nal dehyde

45 (aqueous sol ution)u—teg,resul ting reaction mxture was

u—i

—

1 el

Y%imda v&g:“gﬁ e(? ?ﬁ%gg OETL) 1 ur x for trumin

até) 802 todem so Dissliiowad singl et

fI\hd) filtréte surdsugh @tspiming’ babd érﬁm(nl\ga egr(]79 ofahbkenzplbktinop| et s at
2,408 raE thyl]'ﬁ-emldazolgu as orless hqmd, b.p. 120°C, (1 '

e PR e v

o/ of the basc pcak at eI CH.GH,J2. 58; H,

s_a

separated and the aqueous layer was extracted with ether The combined ether layers o




15 Anal . Calcd. for CJerr]Herr]F[err]Nerr]d: d, 7.44.
15 Found: d, 7.00 EXAMPLE 18
4- (N-Piperidyl nethylamno)-2,2, 5 h-tetrakis(trifluoronmethyl)-3-imdazoline

R=H X=N-piperidylnethyl; Al Z's=F [err] Piperidine, 10 nl., was added to
a hot (90[err]C.) solutlon of 10 g. of 4-im no-

2,2,5,6- tetrakis(trifluoronethyl)imdazolidine in 50 mM. of 37%

; ‘formal dehygle (aqueous soI utlon) Thel479act|on mxture was cool ed and 100

m . of water The o - tat e INAN-TN standi ng
overni ght . TR ,gnw%sz uEh d@&ﬁaggawa pon it T She S wi th vater,
and.s ecr yst alo} iz thykih@b2R8 t&ﬂﬁis{t e B e Sadidd. 25

(N- pi peri dyl st h camo ).2TH, B ﬁmtr.espncamn owedl fa| douhies it hy KI”S 6-99i dazgline as

col orl eds pr iferrH, 17I P Finglpty g andy 640y bgo in °

(CD[err])[grS{"@l ‘}_ﬁ’.\g(&i“sa“ﬁ? Etoh l g&%@%ﬁ% I“‘a broad singl etg

at [err] 3.9 o@mdefo,c;{pmﬁg at [err] 5.57 (N-CH[err] N), and

nul tiplets at r 4 (4H) €nzb.99; &, 386 §HIL32THe 6Kfrr] n mr. spectr showed

two 30 10 . sept ets Royad:/ ©) 2%88nterldls Ny 1716: 8 S8 77. 1 p. pm from Clli@ [err].
nal . c or CJerr]Herr rr

30 Anal. Calcd. for err]Herr] FlgauhNM@grrl: C 34.37; H 3. 11 F, 50.19;

N, 12.33 Found: 4DimcitylaRfihocthplamino]2,s,Stetrdkid(tiihioroMethyl R inddnzdling . *
*~~ ] 1, 147 5!4-_3.11 EXAMREIECHN(CH),; All Zs=F

4- (N Mor phol j NG ARTS 4gm2w§=g “gl ﬁfa@gﬂsv‘ roRet by R 3- |rp;dazol in
e R=H, g ﬁ- Lalt E"&’\fﬁ,‘éfﬂéhlasd lmklof I-( m hlf& ‘lh %Oi%:& ) 10

added to a sq| “rl.t ARl PESRRNLE BY0d 95O uWuﬂQ\\ clg;.\chifor 24 hours, Blldﬁcd,
4-im no- 2, 2, &n&-thcemrrakn@é wisiitfctl uo reorELthg| sm dhﬁ_dinpcehy g'ﬂPQ*hYB&EL of 37%

f or mal de- hy de2.%, ﬂl§) qgv@ayléﬂ 1dag§§cela Q%fgrl liqu d t hg
mi xt ur e Has ﬁ&é hro h dr%chag ] —ﬁime

mﬁ&ﬁ&c@n@@' ing for 20 35
hours. The sogak hWﬁ:& lﬂeraedamnaab; tpmrsatmsmed,spmtmnwa)mu at and

recrystal | i zedr. Wfomhpemfbﬁﬁzl‘émmandih@slet gioup. The 3 . of
¢ oA R e ?ﬁ?éﬁﬁ%ﬁéﬁzﬂf“ fﬁ%""%ip;&?ﬁﬁ: .
(CD[err])[err] / ﬁ ,s:l naI at r 2.57 (NH), a singlet at r 3.80

(NH), a doubl et (J §§?73& Scﬁilgg}g 0and multiplets at. r 6.38
(4H) and,r 738&;& pere fﬁ' o SReal télhgﬂﬁqhetg iaggt el w14 8)
at 71.0 "and 7gpenks d| § dpproprldze hydrocarma:l‘ subktateeddhydfoor 25
Cerr]Herr] Fﬁaﬂfyl’ bd}ipe; th}: &hllowmg derivatives of 4-1mmo-2 2,5 5-tetrak1s(polyﬂuoromethyl)— <
1 15 C, 31.59; midagoligmes ( S theirdaugpmershean o C.. 31.22; H 2:74; F,
49 89: 12 12 2, s -tctra’kxs tr1 uoromet ylﬁ- -1m1dazdlm _
I\§ %’S-tetrakxs(tnﬂuorometh 1)-3-nmdazolme, S L
| 4- Di net hyl am nongg cﬁc&l{hﬁlﬂm 0)2,25,SretRis(inaubiint hyl}-3-ittidagotibé; hy | ) - 3- i m-daz;ol ine 30
. 2Q R=H,; 4—@ Meihaxyettiylain Zsll)métett fis(trifijofomEthy])=-§-imidazoline; and I '
120 [err] 4-(2-Cyclohexenylammo)- 2,2,5, S-tet s(trifluoromethyl)-3-imidazoline. - '
5 " The alkylation of the parent compomds with formaldehyde to form hydroxy- S
' 40 methyl and hydroxymethoxymethyl derivatives is illustrated by Examples 14 and 15 0

' . EXAMPLB 14 BRI
: 4-Hydtoxymethylam1no-2,2,5,5-tctrakxs(tuﬂuoromethyl)—S-mndazollne - S P -
R H, X= —CHzOH Al Z’s=F N o : :

35

| W S wee R
(Cfs)z-j\w +hchoE Fa)z-c/kw — " SR,

u’u—-—!(crs)z L !?(Cfa)z .

S A mixture of 10 g. of 4-imino-2,2,5,5-tetrakis(trifluorome: thyl)imidazolidine and 45
50 ml. of 37% aqueous formaldehyde was heated to boiling. The resulting clear -
. solution was cooled to 0°C., diluted with 200 ml. of cold water, and made strongly = -
" basic with 100 mi. of 10% sodium hydroxide. The white precipitate that formed -
- - "was collected on a filter and recrystallized from ether-pentane (10—90%). There - =
50  was obtained 6.1 g of 4-hydroxymethylamino-2,2,5,5-tetrakis(trifluoromethyl)-3- " 50 -
' ©* imidazoline as a white crystalline powder, m.p, 90—92°C. The infrared spectrum o
showed a band at 6,00 u for C=N and a strong band at 6.44 p for NH bending. =~ . T -
The F™ n.m.r. spectrum in acctone showed two scptets (J=4.8) centered at 72.1 =~ . . . i 45.
- and 77.1 p.pm. from CFCl,. The H* n.m.x. spcctrum in (CDy),CO) showed a very '
55 broad signal at 7 2.3 (NH), a singlet at r 3.9 s and a doublet (J =5 4) super- - 58
posed ona broadet sngnal (3H) atr 4.97 for ,OH. : _ o

o — .




A 10 g. sanple of 4-imno-2,2,5,5-tetrakis(trifluoronmethyl)imdazole was
dissolved in 50 m. of boiling 37% fornal dehyde (aqueous sol ution). The
solution was stiffed and cooled to 25[err]C., and 10 nml. of dinethylam ne

‘was idistilled into the solution over a period.of 10 ni'n. The solid that

. forsed was collected on a filter and 25 washed with water.

'-Recrystal lization from pentane gave 9.3 g. of 4-dinethyl am no-

~met.hyl am no-2, 2,5, 5-tetraki $(trifl uoromet hyl)-3-imdazoline as col orI ess _.

_____needl es, mp. 113-114[err]C The H[grgl_} n.mr. spectrumin (COfer ])[err]CO

~showed .a_broad absorption at [err] B”h\lH\ a_singlet : : (NH)

a deiubl et (J=H) m[@[cajfo,&ﬁcr(ml&-l[err]l\l) and a 30 singl et at [err] .

CT7.70¢ (2CH err]). The F[err% 2.8 H,lsye%tﬁ%@ﬁibThé%ﬁd two septets (J=4. 8) at -
.30 722 and 77.2 p. Fowmd:f romdSECH; &fHF BB N> Bcd. for

- Cler¥]Herr]Flerr]Nerr]: C 29. OO,EmeLglfA F, 55.04; N, 13.52 Found o
29. 04 ~Hs 2. 28] £Hydékyhéthoximettyamihd) Wﬁ%ﬁﬂuoromeﬂlyl)-?:-xmxdazohne 5.

35 R=H; X=—CH,0CH,OH; Al Z’s=F

- Di et hy| ami nomret hyl ami no- 2, 2, P, 5-tet r aki s(»,utcmnioh uor ornet hyl ) - 3-i mi dazol I ne

~Hydrechloride [err] A solus) of 253
- 4-di et hyI am nonet hyl am no- if[ySﬁS te s (tfrifluoro- 40
met hyl ).- 3-i m dazol ine in 50 V8%t her wisCERk ur ated wit h dry hydrogen
~chloti de 40 9@s1g EH@. slabit 8f RLRR-BLS Shdrakiltaitudranidplimiaglidiod et ed _on a
15 It érand wasdnsdivedMin 30 ml. df6boiling, 3]14{,7 adnddlis é@rhddehydﬁhéfhe fwdgngo@%“ ?hed 2.
of -t ke hyoirocrwa@rcoqli:é g ddmfbwiﬂeé@ !'qgcr 5 p‘g::?tf [ ‘g% > Anal 10Cal cd.
etho ylu

_ for (:[ err] H[ erﬂg—l Ivﬁga%?xpi (Hnyr(ﬁtﬁmx Hmn.(gzss trakit NPLE 22

S methy l-3-xm1dazohne as colorless crystals, m.p. 106—108°C, The infrared spectrum

:.-zU(N- Met hyl pyrmmeddlbmdzatumtfd&yaaMan@ stﬂ:,nﬂbﬁd@t@@m Eok NS ltcP E'B%orret h I) 3-

m-ddzol itse | dﬂi’(}én éPqC §Fiont g}?nml}""gggggu‘ﬁﬁ o ( é%‘ﬂg ‘de ol uton of -
S. 0 9. of 4- (p sm Dat - 2 (NED), a triplet (J 7.5) atr 4.57 (OH),
amng)-2, 2,5, &Bi@@éjL—% ZJ@IGHIBL yd)da:brefrudmlat Ra.15 (OTB.0H . of ether..

“Fhe gol ution 10 AwalsCaltd TFQNSIzand for thr§ urs at 25[err]C. gpd the

_solid thao preci plta ed duj%gﬁgé :sl IIect ed on a fifter
and ' washed wit hWhe% grocc of E p@fs(l aftd1S ardlr eatemh 4dnEsQ2ed i n

acet dne. and ierrarstpogmﬁ )‘.thy]ﬁ:hﬂﬁidomixﬁeaﬂxﬁd'rg difhigrobnabylagielipt substingéd fo¢ her . The

86 r st! fractionthe anﬂtaron@dylnmtfpb b rthenimidapelidinessof 1hose exqnipiss athe deflowing (No

" Met hyll pyrasol i df‘mﬁz%ﬁ ﬁh‘amlio-z 2,2s. %u m&‘&‘g A Sfidabdibd;uor o- 15 2

methyl )3 - imda mith-2,5-B3(dfuo E-Gfs(ftiﬁaomm&ﬁ?ﬁ-?'l)bt ained as the

ﬂ.n

| ast fractions. Themlﬂ[zarné, Jandd. M r spectr um In er r [err] CO showed a

bs oad; si gnal at [‘é( rogymeghoxpryefhylanin T-’- “’éts( tly)é’dd “‘“ a doubl et (J
=5, 59 at39 err rl}laggﬂ;?ﬁé env m Tff lr:;ﬁla S an a-st’hgl et

at [e‘”] 6.61 1h<p QSS-&E:a l@o uoo idkdpzolidibe F[ err ]

n.mri 20 wit &xzmﬂdm&hmm:auapapnmw oSEP Qatla;y érﬂm«'-;byﬁ? wel-kmeng and 76. 8

p. from (]:Ma action. These re sxmply warming a m1xture
d e”n; H e¥r] Fl éﬁil?\‘lgéi’%il‘“‘:‘, fﬁ%@ Hvarer a‘c%:*’ £h iy ik st N >%. 62
- FOl‘lnd C, 27 obiboamyl alcdhel. Thlfpro&&rg 111 st;rate'ﬂZin Edgmples 19, BSISE.XIAW 23 '

- The preparation of salts of these dlalklyammo denvatwes with morgamc acids and
with alkyl halides is xllustrated in Examples 17, 21, and 22, .

]
i
I .
‘r 40 - - -EXAMI’LBIGI T 40
-l _ L 4-(N-Pyrrol|dy1mcthy!ammo)-2 2,5, S-tetrakls(mﬂuoromcthyl)-B-umdazolme '
! . R=H; X= N-pyrrolzdyhnethyl AIlZs F _
. : ) : . _ ) "zC-C"z
! N : i Hi~Ci - '
45 . | g n\l C—(l:llz

(Cfa)zc/c\m  AHCHD + HyComee CHz fCFa)zC N ’
un—-—c(cr;)z Al\{ un—c(cr;)z
|
L]

i: Pyrrolidine, 10 ml, was added to a hot (90°C) solution of 10 g. of 4-imino-
i 45 - 22 5,5-tctralus(tnﬁuoromethyl)xmxdazohdlne in 50 ml of 37% formaldechyde 45
! (aqucous solution). The resulting reaction mixture was. cooled, and the solid that
- precipitated was collected on a filter, washed with water, and dried, Recrystallization -
from pentanc gave 9.6 g. of 4-(pyrrolidylmethylamino)-2,2,5,5-tetrakis(trifluoro-
methyl)-3-nmdazolme as colorless needles, m.p. 127—128°C. The H! n.m.1. spectrum - -
50 in (CD5);CO showed a broad signal at = 2.73 (NH), a broad singlet at = 3.90 (NH), = 50

' - a singlet at 7 545 (N—CH,—-N) and multlplets atr 7.3 (4I-I) and 7 83 (4H) The =

\'.

55




25

4- (N-Pyrrolidyl met hyl am no) -2, 5-bi s(di fl uoronethyl)-2,5-bis(trifluoronethyl
)-3- imdazoline ReH, X=N-pyrrolidylnethyl, Z=Z[err]=H Z[err] Z[err]=F
Jrerr]T A 2.0 g. sanple of :

4-i m no- 2, 5-bi s(difluoromethyl)-2,5- bi s(trifluoronethyl)-

i midazol i d| ne was dissolved in 5 n1 of hot 37% fornal dehyde (aqueous) .

The 30. solution was cooled and m xed with 2 ml. of pyrrolidine. :
tviater, 10014m ; was' added, and the sp¥isdithat separated was collected on a -~
-'fllter an.d_ua-s-heel—w—{—h—wmc.. Re=—TTY tnarfamgave1159
tof \& (N-pyrr oIF‘tj cmy’?"}ﬁ?ﬁ ) se@‘“‘Sth @) ToehkE £l Lo Wil PP PR
.(dlfluorometh QSbls(trlquoromathyI) 3-im dazoline as col orl ess _
icrystals, mp. 354, Caleddfor ﬁ,anﬂrhe H ere 15”{2 spectrumin
(CD[err])[err]CO showed a 27‘th’( 75: ? N’r1§ 54 35 (2H), a5broad
signal at5[err] 3. OGFQ‘NF-D ?Ehdf’e err‘] ? g a doubl et (J=4.5) at-
[err] 5.54 and multiplets at [err] ixz&‘i’u( _and [err{' 4H). The F[err]
in.mr. spectrum shqmﬂmabﬁmwlmm)aﬂ,siﬁs ororpethy ’° 6.2 (2F) and
'5131 6 p.p.m (2F). Anal. Calcd for ’é{dé‘?qﬂ’ err]F[err]N[err] C, 35.65; H,
'3.49; F, 47.00; N, 13.86 ® ok 40 Found: C, 35.76; H.
'3.53;, F, 46.90; N, 13.53 ,.,.]4}1.@ me | @

17 EXAMPLE 24 4- Acetylimno o et ralél s(%crqnzfl uor onet hyl )| m dazol i di he
R=H; X=-COCH err]; Al Z s= Kfrs)@cec ™] 5 +nc'~(cn; A solution of 5.0 g. -
“1(0.014 nol e) of 4 i mno-2, 2, L'J'-S&Cts)et r aki s(*"t-réi"@zl uoronet hyl )-. i m dazol i g‘i nein
‘25 . of pacetyl ghgogﬁlb,def RS g.heral-ad-parrolitigihiéthytanting)- 2,2,&5-?\?‘!31“%“' ‘Fﬁge' reaction
M xture was t heqmgns Ji‘gﬂqzamﬂ :pdur;’gdg i qlteo VGO@WM B‘F“ ter 4 deconpose
. fhe excess acetgpn chhl 1t¢ geecIpip 0 i Qahr,on afil ter
';'and dried in aleﬂleflzgigﬁg’%&? élﬁ‘l@gﬁgt}% LCh°§ % yi el'd) o?ﬂocrude

~#-acetyl i m no- B
& white ipowder: drgrc Cyled dbrl CzMnF.aMCLf ? ' 10 al cohol -wat er. gave .
tol orl ess needl es, m p. 154- 155[eF‘i’“P@f E? A ed cap.). The infrared spectrum
-¢ontai ned bands at 5.79, 6.00 and 6.gdmber1s] . The F[err] mr. spectrum n
acetone 10 L 4—(N-Pnpendylmcthy1am&bpmﬂ5-tca&xsétemoeqnsthﬁ'%lwdﬁdﬂ‘cp s.) centered

=<}

\n

put

t 2.37 p.p.m (area 3) and two brgad absorptjons at ‘6.54 and 9.20 p.p.m!
 Garea, 1 . .15 each) fromi(¢ 1_3 rL)cl;,e,r"f(] S&,,,_used as an internal -
.rjeference. The ul travi ol et absorp’l" Whas aphdpd at [err] 223nferr] ({oerr]-

3,500) wimh a shoul der at about 265 nerr]uddat indicates the. presence of

;[err] n.mr. spectrum in (CDlerr])[err]CO showed a sharp si: ‘ngl et 15

;4 tautonmeric formin ethanolic sol uti of—ceAdQl ('@al cd. for
%{err]H[err]F[err]N[err]O 20 (R T C, 27.08; H, 1. 26
, 57.12; N, 10.53 - " —btcr - . 20 Found: C, 27.52:
,- 1.41; 'F, 58.14; N, 11.30 20 ' EXAVPLE 25

et ranet hy| anmoni Uk, fade! 1Pfal, was added to a hot (90°C.) solution of 10 g. of 4-imino-
- Acet yl i'mi no- 222,5g3igtake(trtfmkbmv:hyﬂ)nﬂx¢amﬂvm I)"f 37 femmich §F Ff@h“ef’?lr (] A 10%

- in0)-2,2,3, S-tetrakl trifluoromethyl-3-imidazoline as colorless
ggxsﬁig,elxlgmé%tgé%%lc 21‘121’e H! n.m.r. Zg:ectrum in (CD;),CO showed a broad signal
at r 2.83 (NHD, a broad singlet at = 3.92, a doublet J= : 6) at 7 5.57 (N-—CHh rd—tljv)t;
. and multiplets at = 7.4 (4H) and r 8.55 (6H). The F** n.m.r. spectrum showe s
30 septees(] 4.8) centered at718and771pp.m fromCFCL. .. . |

Caled. for Ci.H, FiaN,:
- Andl. Cale 3457 |, 3. 11, F, 50.19; N, 1233

' Found c,34oo, H,331 F, 50.01; N, 1234 ._‘

tetrakls(trlfluororrethyl)lmdazolldlnq5 as |

at 71.7 and 76.5 [RPHIX N-pmﬂ@@nktéﬂfiﬂﬂas'é’d as an internal .standard. The . .2

(3%

odi um hydr oxi deolatigoe B reasip F‘il % di’g; B A s on of 5.0
i of 4 acgyl | hErra R ?g%ﬁﬁ febeh ARG Smiazol s df fie in2®s5



water until solution was conplete. The solution was filtered, and the
filtrate was m xed with a solution of 5.0 g. of tetranethyl amoni um

chloride in 10 m. of water. 30 The crystalline precipitate that .
‘-I—ml-rreu apon-coolTng to. Oferr]C was collected on a filter 30 and thene.,_.___;-_
recrystallized from al cohol -ether. There was obtained 4.1 g. of the tetray

rret‘hyl armoni um salt as col orl ess crystals, mp. 225-227[err]C.  The
.infrared spectrumshowed a strong absorptlon at 6.44 [err] Anal Cal cd.
for" Clerr]lHerr]Flerr] N[ err] 0: 35 1,147,541 : C. §106 H,
___3.42; F—4828. N~ 1186~ 35 Found: C

33\,3 H, 3. 69 F, 47 74 L. B2 i@ Goromethy 3_mdmhne _ '

4-Chl oroacetyl |‘Hﬁ§#% m& tzst= uororret hyI i m dazol i dine R H
X—-COCH[err]O --mr4q22
[erir] 692 }‘

5 sanpl e of 4-imno-2,2,5,5- te(ti) &g *Fcpfﬂ‘t@ronﬁmyl)l m- dazolidine and.40
25 Im . (excess) of ch[oroacetyl chl"ori de \ée_rc refluxed for 3 days, ‘the
resulting reaction mxture pour ed onbnec»u er (pentane used to
"facilitate transfer), and a soli de ) W&’é“’col | ected by suction
tlltratlon The solid was recrysta | z&gh, f rom et her -pentane giving 1.87 g.
m p:- 143- 144[err]C of 4-chl oroacetyllmno 2,2,5,5- tetraklmg iflug*

8 g. of

45 fret hyd )i ni daaoprdinee10 mEaper sldedote osolytir pffaaggrfew ﬁl ave 1
ol

add} ti onal 4-iixﬂ10-2 Z,S,S-tetrakls(m uoromcthyl)umdazolldme m
. ‘spegtrum shovrk;r'ée Q’Pé Y“°ﬁ§§f§te 10%:1 ‘%&fﬁ t;g‘. %e edﬁﬂmatsegllettc ntation.
Hefr] n.mr. ﬂg’ Bob aih Svated, arfl r&zysﬁmraedrfro pe eecrhﬂ cre Baso d Im (pNH in
10t helrin ancﬁ fﬁ-(ﬁrd%rpl(ohlﬁﬂd@@)’laﬁm "-E?‘ “ - '"m h@@d an int er nal
st andar Theas bﬂqs crystajh rﬂP sm ?6& h%&&t asepisets (J 5
.C.pis.) at +73\}> %Pa}zﬂf‘ji s at_;‘s ( ana, gsnr]spmm%a 4 M.

5 Anal . Cal cd %23 “ﬁ'sg}rtgt
ISN 9.73;15F, 52 GAMCIC;IICKBI&@MHHJ 265, F,%%?‘PSN stl 07; N, 9. 48; F 3. 04;

, 18. 75 EXAIVPLE 27 :Ha ¥ 4080 N, 1212 - |
'4 Benzoy] i m no- 2, 2, gzl“g‘dt et(l;’ 3k.22, ﬁ udr omret hyI )i mdazoli di ne . 10
5f[err] A 1 '00-g. sanple o EXAMPLEZO

4-ifino-2,2,5,5- tm:mahyla(mqmeﬁww ?f,- ?t;)“\‘;ﬁf‘&&“zm“hd‘*ﬁ'““‘d““h“” - 15,0. 410
g. df -bexroyl chRewH:cFé—("I’e@ﬂﬂ’i"Mf‘ d 715 ol 0f di ethyl ene giycol
di mait hyl 15 ether (diglyn) were refl uqu for 3 days (nost of the
hydriogen chloride was gi Ve@'s)zﬁré"*off,.comﬁr{l,?]’("’ﬁ/ 'ew ni nutes). The reaction
m xtiure was pour ed onto ice, il d cr,)and extracted with ether.

20 he rCO”b' ned et s?fb eE}SXt r%ﬁh ﬁm}ﬁﬁﬁf‘?f’-te%lhé(mm@fethﬂmﬁhdahbhé@ @¥er nmagnesi um:

‘'sul fiate. Evap QB?%&fbﬂmﬂHeBﬁe daqueofis splutien))j Fhe solunon 20
whi ch was rec%ﬁfsﬁ&ddlaaedoofeﬂmma@ﬂo “%E?mgoﬁy s;‘ :dﬁ@ axﬁ“ te,

crysfal sagsm p. ”m@‘m over a gepid of of 4-dimethylamino-

-4-bepzoyl i mi now N "“E&‘ hesaets & ‘Zﬂ{‘ﬁ ",’31 -mmalamna Iamcda'lesl reedi@Omipeli ne’ The
mass| spectrum § ca

- ) 40°A 5.0 gf

@ wauct . The mass)

&5 hih ddcn[mpp!ndror(xmlaem C. 24.88; H 0.93; |

] 'réeﬁmn.tmp p&cum i @AED dpwpdt LRI at e 105
for [COCH err]y 276 M), saglr:t aty, 3rﬁ7% d%‘@ﬁsq?x{ ﬁﬁt ’4)3" qpose
strut ur pand %ﬂh!éet F{T% rCFCiS JoRE ¢ I pl ets AL and 7 |

p. p. M from ex{&%

_ forc HMF“ 4 - 25 FCO [err at 56.-4 M: The UV showed
Perr} 245 ([err]= 3 2529 09 > 369 N’Z “Anal . Calcd. for
C[err]H[err]N[err]CF[Femd] @2 ‘221)12 s 3474 o o
25:C, 36.45] H_-1.53] N 9. 12; F, 49uhfrs 21 2 it th-l)ammom S s
: ': o @Dmethyhmmomethylaman-Z 2,5,5-tetrakis(triffuoromethyl)-3- N _
30 | S Hydrochloride -
) . ' :. - - . mcuz"(m)z .' . H—rllﬂk":(ga)z a®
. | (CF,;);C/C\H

R (C'-")ZC/ +HoL
T n!r—- (ers)s uu-—é(ca)z

- A solution . of 25 of 4-dunethy1anunomethylammo-2,2,S,S-tetrakls(tnﬂuoro- o
4 4o methyl)-s;:lmlﬁiazolme mgSO ml. of ether was saturated with dry hydrogen chloride 0 -
; o gas. The white precxpxtate that formed was collected on & filter and washed thh

© e —In B AT o e

f
P
3
l




Found: C, 36.67;, H, 1.59; N, 9.49; F, 49.85 EXAMPLE 28

4- Acetylimno-3-nethyl-2,2,5 5-tetrakis(trifluoronethyl)imdazolidine 30
R= -CH,; X=-COCH,; Al Z s=F

o0 ferrT Amxture of 2.0g. (0.0054 nole) of

of *acetyl .chloride was heated at reflux for 30 hours and then cool ed and
j poured over ice. The solid that forned collected on a filter, 35
washed wi_t hlﬁ/vat er, and recrystalli zeod! ?7\,5 al cahol -wa_t_e,r_,__Ih.g.p.e_u,a.s— :
= obt ai. ned 1. 85 &her. PiRre was obtamﬂ:@ 20488. 8f) the Qfydrochloride as colorless crystals, nw.p. o
“§ 4- a&etyl I M No-Hora6igl -2, 2, 5, 5- tctrakl s(trlfl uor orret hyl )i m dazol i di ne -as
4 colorless cryst aldpal rﬁ*ﬂﬁd f&B‘?w!T.IBEfE e Flerr] n.mr. spectrumin - %
‘{CD{err] CN showed a septet (J=4.2 %‘m 74 73.1 p.p.m and a mul tiplet at
-475.1 p.p.gn. fromCO[err]F used as mmmimnal standard. The H'err] 51 mr.
“J$pectrumin CDOW-dediyipprrafidisiummbtaylangisn)-33,5 Agetrakis(irifiggromathy)-3+imidazofine, |
- idinglet (area 1, NH) at 2.33 p.p.m, Lofige a septet (J[err] =1 c.p.s. ) 40
145 (area 3) centered at 3.02 p p. m | ower. f|eldzfrom(CH[err])[err]S| used
.34s an internal refer- ence. Un{’ti:avr ol ef, Jeum showed
R *[_err]([err] =8300). The |nfrar spect rgum.(,s owed. bands at 5.75 [err]
1and 6. 00 [err] Anal . Cal cd:¢ oy C[e'-F"rlj-(Grﬁ)q’r?N] Flerr]NNerr]O:
150 C, 29.07;" H 1.71; F, 55. I'B-é(c 10. 17 . —tlerz 45

4{Found: C, 29.37; H, 2. 01 F, 54. 92 N, 10.22 1,147,541 EXA LE 29
Pr eparati on of Methyl 1od1de, 25 ml was added to a solution of 5.0 g. of 4-(pyrrolidyimethyl-

NG obonenmade e b b S SRR e
vAR=H, X= 1{1 I Twab colecte@l lon Za SFker [ @fd | wadled thh ether. SChe solid : -
idsol’ ut i on cont a(ﬂrﬂsn gp. Qra% dss]:lﬁcd) iMmTDhcetoe oind fract:onally prccrpltated by

4-1I4 .mS " ?rm%ﬁg S )5 g:‘ g;,ﬁc‘% %}Y, pg%%zét@ g‘;'ac %}5 ; o’bg.ﬁnegF‘ ﬂﬁé‘ﬁ,@e ra{:(zj [ gt F?’y .I e ne
rad

.ipliycol di met hy ﬂemaﬁmrre smwwatmgiigmamxs @Hare, unti |

N \-

“hydrogen chi orradxaglwaas r3c34l(1§H erdogmqtéb%iaﬂ 160 (N 161°et adapt er
_jas bubbl ed i n{BDsp skt %7 f- ] ‘ﬂ“ﬂﬁgﬁg&r % g(%a
Fooled 100 PREEEYT Agwed.d "‘°“se ef ed I'nto 1 vvater and he j
fesulting solid was filtered, 26.82 H;||2$9;)Fym:|16|,rl mhahé‘l&and precipitated !
‘With water. The filt dfossfl:pr 6d&tAl; Wa2-8) EsdiBBed> 21373 %25 of diethyl ether.
~and extracted with 5 nl. of 5% sodi Rh.gasbanate. The ether |ayer was

“yashed wi § wat erg.odbyehltyRiee: mmbyyzghr aseaﬂdbﬁﬂia&ﬂb-w,mbﬁ@ﬂu%ﬂuhﬂmn filtgsed. |
y C:rystallrzatronfromether-petroleu é‘r m xture,. f||ter|ng and
.grying 15 in R=XmMrryrdidymetgof eft & (ﬁ’—fz hour's gave 3 3 g. of
4- (p-chl orobenzoyl i mino)- 15 i ,
:2,2,5,5-tetrakis(trifl uororret“?'fykf\um dazqzlcl q; ne as- Whl te crystal s . mp.
1139-140[efr] C. Anal . Calcd. f‘t?r,m *r“T‘ JGE-err]F[err]N[err]O C, 33. 93
T 1.22;° C, 7.15; F, 46.06; N, 8ca4é 495}23 Found: = C, 34.29; H,

1.52; CI 7.85;" F, 45 33; N, 8.44 20 "““'ﬂm mass spectrum cont ai ned'
he: parent peak at 495 mie. The Flerr] rffanagf\

20 spectrum obtained |n
s_:_euteroacetone with (CHerr])[err]Si as |ﬁ|§,erl_rj!:a reference and FCC1[err]

t

c

40 as external reference, @pp.t’ar ned four broad bands in
@

1.

‘qqual | ntensity WA h ¢ ent Ghdie abs Zram?no-z3‘hs@hﬂuZx%m&hﬁ)ﬁzés.ﬂlﬁtuﬁu&oxﬁetﬂm- The pr ot on
H.mr. Spg@t I Unim@aslidind©as dissolvainch ISaml of hot 379/, formaldchyde (aqueous). The
E solution was cooled and mixed with 2 ml. of pyrrolidine. Water, 100 ml., was added, ;
' and the solid that separated was collected on a filter and washed wrth water. Re-
crystallization from pentanc gave 1.15 g. of 4-(N-pyrrolidylmethylamino)-2,5-bis-
(difluoromethyl)-2,5-bis(trifluoromethyl)-3-imidazoline as colorless crystals, m.p." _
35 97—99°C. The H! n.m.r. spectrum in (CD,),CO showed a triplet (J=54) at = 3.54 35
(2H), a broad signal at = 3.06 (NH), a singlet at + 3.95, a doublet (J=4.5) at  5.54 :
" and multiplets at = 7.34 (4H) and = 831 (4H). The F*® nmr spectrum showed
multplets at 73.9 (3F), 77.8 (3F), 126.2 (2F) and 131.6 p.p.m. (ZF) :
 Anal, Caled, for C,o.H; F1oN,: _ o e
40 . C, 35.65; H, 349,F,4700 N, 1386 - 40
' Found C,3576,H,353 F4690 N, 1353 S :

- A B e o B et e

4 i mno-3-methyl-2,2,5,5-tetrakis(trifluoro- rrethyl)rmdazolrdr ne and, 5 m.

ny

"y -

TE\Y



at 6.8 p.p.m [HN(1)]. The A2B2 pattern for aromatics was centered at

7.78 25 p.p.m with A2 part centered at 7.55 p.p.m (J=8.5 c.p.s.)
(2H). . The B[err] part was 25 centered at 8.05 p.p.m (J= 8.5 cp.s.) and
was distorted by the (NH) which gave a 25 - broad band from

7.8 #+0-10.15 p.p:m (3H). Wen trifluoroacetic acid was added the high .

freld (NH) was shifted and appeared as a sharp singlet at 6.72 p.p.m; the

I"ow field (NH) was renoved and the ar opsmsses gave a typ| cal. Alerr]Bferr]
—pattern centred at 30 7. r8"p“‘p—m"— 5 C PSS (AR The urtravi ol et

spectrumin acetonitril g _]f‘éj‘” 9,330), and in-
et hamdl the spectrnm;goqu%\éﬁgtz’ ”p,aiaéLS rgt_%&t%)%g{f&]dﬁo nmMerr]. 30
EXAMPLE 30 Preparation of :

- 4- (2, 4- Di chl or obenzoyl i i no) - 2, 23,\‘:5 '5- t et ryakd, s @‘Wa fl uoronet hyl) -

i dazol i di ne a’l | mn,-%c.-cr,, W

35 Rt H X-= -COC[err]H[err]CI[e't‘“rE—CQ 4; Allh—-i~cs = F [err] The procedure
of Exanple_29 was repeated with the 'bxcept i ons“t hat 3 nmol es) of
2,°4-dj chl oFobenz r\ vtwrlqyrp §0% i) Qﬁt‘btﬂ“ 2,5t *(s ft rots'r}é koyl 35

4Q ! chlori de? Eﬁ éialﬁpl? g],cdr' PERE A ‘i‘ﬁ n mxture
was continued f e c cx ylhzﬂldﬂ‘& T é%[:@tﬁé\/éiﬁar ﬁals 16 ct o"_h thtc@ nd dncd

4- (2, 4-di chl or obenix,othrmmo)»btﬁ @, 535 gt @sh/alyickly of crude 4-acctylimino-2,2,5,5-

_(trlfluor oet hy Egrrrﬁ(feﬁw%qﬁnga} \gdwh a% ang%el’j 5%3: lg;éagdcrz%%l 'Hgm [erri%.
Anal . i Calcd. fo r ! wond- 99, O,
38‘ F, 43. OZsﬁg 3&0 E?ce% t6}Il7a§1d765p fromCClFuscd Found:
" 32:40; H, 1. a6 xﬁ]cx;nal sﬂ_adda{ﬂ:[) ThFH‘&;’n 2 Spectim in. ((ZD-,),CO showcd a shatp singlet45 The
mass spect Pum cé‘nF A7 3@ ‘fwro gfe&k?bermsw ih 320 8P (epfe Inpst 15
abundant C[err o % is epnal EiSEeeE gﬁvfoﬁtﬂsarpf'ﬂ’ asa - |
eut ef oacet one -Rindrpt (‘ad eI r=A3H0) with p shoalderAt abovt 265 dhaningicass t h
[err] as extﬁ@rpmednceméﬁanmmmforonnttaannmoltmm broad bands i n equal

intensity yith cendre<Lake. for 07 Qproton-50 - n. -
spectum c%&nt ained a sipal.etd % %gtgrggi?d-gt\luiol)] a ‘mul'ti pliet tr%/Jpl cal
%g of{an ABC. pattern for aronatrcs centere at 7.5 "(3H), .and a-broad
nd at 10.1 p.p. m (NH) \Mthtrrfluoroacetlc acid. The
ultraliol et absor: ﬁerrmrﬂrvhmatee%ﬁrlf Pf 1écet:rtqwea’zfértftjahs@@eﬂw%‘ry 1 ([err]=
23, 400) 20 ¢ 1,147,541 EXANPLE 31
Prepar at i on of 4- (p- Met hoxybenzoi;%‘fpcm no)-2,2,5 d&n,t et rakr s(t rifluoronet hyI ) -
dayol i dj e-R= H X =-CO] ergj,tar r ]G er Al Zs=F [err] The
.-%srnoceﬁure  Exanpl e 29 was repeé-t-é(d,)zvm"KCEiat(Eﬁ’gﬁ/gwe Lons t hat 2. 't'514 3
nnplep) of p met hoxybenzoyl chloride was substltufed for the
p-chl pr obenzoyl chhAaot/dedini Hylvatideagnend shiiodwishddadafrdpwist fga mtspchdim react i on
M xtufe wag caref &4 gopt 4'fa Yh@moﬁéér5§¢tff¥iﬂ(ﬁrﬂe°%§h3@m1§ﬂ|lﬂ’é@e p. %5 gﬂlwas

£l pletq.nThe solution was fitered, and the filira
_ 4- (p- EEt hoxyb en%@:ﬂi HT l ‘gxﬁx tramethyla mum cnlonde n 16 ml. of water,
tetrakis(ts flugnhops. ﬂ oﬁecte&szpa filter = 30
h

122. Sr 124. 2[ err pfd then recry aﬂom zﬂ?&h(ﬁ—dtherf u‘her ﬁh]tdﬂ[ er4rl] & [ctnke] drer r'] O er r]

*C, ‘36 76; H 1. 85‘1‘ splt aNcolgle Erysiis,\ap.p. 22042276 C-Bherigfrared spgFpugs: H

~1.89;{ F, 45.20; %‘E%‘r% ’g’fﬁ%ﬁ,m §ctrum contained the. par ¢ ent peak at 491

me The. Hse rr] "~ C3306; H, 3.42; F, 48.28; N, 11.86 . L 38
b Found C 33.43; H, 3.69; F, 47.74; N, 1155 © - -

30

I
L
! [ - ExamPLE 26 - :
H o 4-Chloroa<.etyl1mmo—2 2 5,5-tetrakns(tnﬁuoromcthyl)tmtdazohdme
! . R=H; X=—COCH.Cl; 1l Z's=F
B - ' }"’ : - cocnzct
35 ; i
: : . (Cf'g)zclc\ H {crs) C/“\ .
; : _ . i 5 3)2¢” _ : o
C 40 3 N ——e{cF )z+c".m o= uu—tl:(cr_g)z B o . 40

: ; " A 5.0 g sample of 4-imino-2,2,5,5-tetrakis(trifluoromethyl)imidazolidine and
0 - ..~ 25 ml. (excess) of chloroacetyl chloride were refluxed for 3 days, the resulting reaction -
' * _ mixture poured onto ice-water (pentane used to facilitate transfer), and a solid (4 g.)
: s . was collected by suction filtration, The solid was recrystallized from ether-pentane. . 7.
i 35 giving 1.87 g, m.p. 143—144°C,, of 4-chloroacetylimino-2,2,5,5-tetrakis(trifluoro~ 45
" methyl)nmtdazohdme Evaporation of ‘the morhcr hquors gave 1.98 & of additicnal -

ke



15 spectrum obtai ned as described in Exanple 30, contained four broad
bands: two 15 in equal intensity centered at 72.1 and 77.3 p.p.m and
two in equal intensity centered at 73.8 and 78.4 p.p.m The ratio of the

—tow fTerd set to the high field set was about 5: 4, respectively. The

4 proton n.mr. spectrum contained a sharp singlet at 3.9 p.p.m_ (CHO),

125920 ., and a broad band centered at 6.7 p.p.m [HN (1)]. The

-%‘A[err]B[err] pattern for 20 aromatics was distorted by the | ow"

g field (N&§--which appeared at 7.25 x@7%13 p.p.m (3H) and included the
Bl err] part 8 r e Alerr] -
part  was Centf’ga?ded LFELQZ? ﬁﬁgﬁﬁ?ﬂgﬁgﬁ aT g‘ﬁ; ﬁgﬁcﬁmg ‘E‘,.E(Eﬁ%fﬁ uor oaceti'c

": aci d was added,thctxhtg) $16 pipal. (—NH)Q) frvas(CH),Situsal aarauluaqm?é apglgrdas a sharp

 singl et éat 5. 58 P5nmr. gay aryhmcteneth@air@@wepre@l%mprf) $ 782 e, Uef and7§ |

L aromati cs gaRPy %ﬁ'%f&‘;‘ré[?gﬁ 25 pattern centered at 3

rp p.m (J=9 c.p.’s "d) Iﬁrégg q&@t73;ilp§gzat|@ngzm acetonitrile showed -
i [err}=220 r’r{err] ([ Pound = 16;,&&03,,H,[Eo7r;]N$2488Fn’§m4r;]Cl,(§'E5rr] =17, 100) : EXAIVPLE
132

i 4- (Crot qgy! i ni o) - 2 O%ﬁ'é zgylsnglj JSEM'{) lﬂgﬁggﬁ%ﬂ{dy‘}mﬂgazol |.d| ne SOm 5

i R=H, X=- COCH=CHCH, ; mers and taut oners)

30 The procedure of |Ex | e 29 was repeated with the exceptions: that 7. 0 g.

(19 6 ol e) OfXﬂﬂ%QEZR?HSAEZf’ﬁE‘ aki s(trifluoronethyl)in dazolidine !

;was used, 2.0 g. (20.0 nmol es) Q,I crotonyl chloride was substituted for 1o
4 p-chl orobenzoyl, and the refl uxung of the r fi"tlon m xture was conti nued: '
Lfor 63 hr. Fractional recryé‘t”&zlc/ 5 seansha lWEAT On of 4.8 g. of solid- product '
{from chl or of orm gave ci's and t'l" ““soners""a'rziﬁf"s)ZBS a0.7 g. cis-trans

{m xture of 4-(crpt Limino) - 551 EARARIT ‘),’ 15
{1 aazol T ey sty SRS alh i WA B ot oo (o
-4 err] H8r r] Fhhdr (i ipiGne) Gyere3edXked forl,3 day ﬁnosd:of tErBh}Gﬁ)gan;hl d489334£vcn 15 _
{Found: C,- 30018@nthxm a few ginutg). g, rqastwnmmgre}pas fpe\rrccbprsq !C: &tew%gt'ur e
{40 The inf rar ¥4 398 GREHHA, ﬁﬁﬂﬁe@%‘;’m‘bﬂ of D Iihel ive T8 %ﬁb%ﬁfét ent.. - 20

EXANPLE 33 whlch was recrystalhzcd from ethanol-water 1v1ng 0.60 g. of whlte crystals, m.p.
145 (Hept a@%oy| i msm:gg@@, Shith tvas r@knzyﬂtxﬁmd- zmi-emmm)ommc:ﬂvlzmdazdl-ne (%Pnd

jt aut oner s idi mass keﬂ‘: e‘}AIlamZt e base ppegfsa - .
procedurs of BEHE & E r%!‘%f %&*er'rrﬁﬁ“x‘rma (20 x

';procedure of

{45 mmol e) of . Rt 860 ’QVIS g3 nrm crotonyl chlori de.
-4af that Zixarrpl e. Am&a;cs.tfaidl.rmﬂwlim(%fzz& 5 soI id product from -
~jchl or of orm gave 1. 62:% Of & 3645 ¥, 133 N9}‘ { F, 4950 : |
. #4-(hept anoyl i m no) g, 593?? k‘fsl(su’lhrl (3t ghﬁ%?‘r’yl )| ni dazol i di ne as 30
white needles, mp. 87.5-88.0[err |Famb® 28 Anal . Calcd. for o
I;C['er r H[ r] F[ err Mflt;ptry]}x@xo—3-methyl—225 5-tetrahs(trxﬁuoromethyl)umdazohdme 8
50 C, 35 -zzC Fxﬂs‘?%ﬂaw"zé“g% Found: .C 35.49; H, 3.13;
. 48.06; N, 8 69 " 60 The infrared, - 35
proton and fluorine n.mr. spe wer e ccgn “é’t ent. 1,147, 541 EXAI\/PLE 34
- #- (Dichl oroacetyl im no) 2 2, 5 rakﬁ s(t ulcuororret hyl )i 'm dazol i di ne (and _
tautomers) R=H X = c,c,*%ﬂ"f' __CF The procedure of Exanple 32
fvas -repeated with the exceptlon tChat 25 m . 5 di chl oroacetyl S

_Chl ori de*was SUbit xImetliIJEeeo f Or (6 &%4 § Otn -lemohaj-metﬁngzgf -tetta%s(tr%(%g-p le.

: mcthyl)xmidazolidme and 5 ml of acctyl chloride was heated at reflux for 30 hours
. and then cooled and poured over ice, The solid that formed was’ collected on a filter, ;
35 washed with water, and recrystallized from alcohol-water, ‘There was obtained 1.85 g. 35 © 40
(83%) of 4-acetylimino-3-methyl-2,2,5,5-tetrakis(tritluoromethyl)imidazolidine ~ as
colorless crystals, m.p, 137—139°C, The F'* n.m.r. spectrum in CD,CN showed a
septet (J=4.2 c.p.s.) at 73.1 p.p.m. and a multiplet at 75.1 p.p.m. from CCLF used
as an internal standard, The H! n.m.r. spectrum in CD;CN showed a singlet (area .
40 - 3) at 2.17 p.p.m., a singlet (area 1, NH) at 2.33 p.p.m,, and a septet (Jur=1 c.p.s.) 0 45
(area 3) centercd at 3.02 p.p.m. lower field from (CH,)481 used as an internal refer- R

ence. The ultraviolet spectrum showed AEthanol 217 mp (= 8300) The mfrared_
spcctrum showed bands at 5.75 p and 6.00 x. : e ’
o Anal Caled. for CyoH,F12N;0: N 5 50
-45 y G, 29.07; H, 171 F, 55.18; N, 10.17 Y _ 45 :
. Found .G, 29. 37, H, 201 F, 54.92; N, 10.22 : e




Recrystallization of 6 g. of solid product from ether/pentane gave 1 g. of
4-(dichloro- acetylimno)-2,2,5 5-tetrakis(trifluoronmethyl)imdazoline as
te crystals mp 100 2-101 2[err]C. (scal ed cap.) Anal. Calcd. for

_C[err]H[err]F[err]CI[err]N[err]O10 - C, 23.10; H,
0.6¢; O, 15.15; F, 48.72 N, 8.98;, MW, 468.06 Found: C;, 22.95; H, 0.63;

a, 14 91 F,. 47. 71 N, 8.95 The nass spectrum contai ned the parent peak at 1

*467, mie, based on t-he nost -abundant_(Cl gfrr] iron. The i nfrared, ulgr:aw ol et

—and n.mr._spectra vere consistent Li#dthdi cated. 10 S ; _
t automers. EXAMPLE 35 EXAMPLE 29 - '
4- (2 4- Di chl orRypastiamx a%(%g\lormnm)l mi )%E;Etetr@QSﬁaﬂ@@(nﬁhﬂﬁméWMt hyl )i m dazo
I|d|ne(andtaute¥|‘r€i’3 ’eTIF]OC[err]H[err]CL[err] 2,4; Al

. Z5gs = F The procedure of Exanpl,e 29 was repedted with the exceptlons that :
3.5 9.1 (14.6 20 mmole) of 2, %dl chlo ophe 0%Y%Eetyl chloride was '

substltut ed for the p-chl of n Oyu_c.&lﬂ om)z nOf that exanpl e and t he
“refluxing of the reaction nixt-uie).nas cont.t,n.u %511‘ Tor 24 hours. There was
"obtained 2.0 g. of 4-(2,4-dichlorophenoxyacetyl)-2,2,5,5-tetrakis-

@ori fl borpnet hyl )A songiow edntathinges.ag. @ho tnﬁnoﬁi:ﬁ)ydft‘la:hﬁw-z -tetwﬁ(mfmamg[ errj C

Z5 Anal. Cal cdnetlybimidapadiding H[@ik(ﬂltéml q,_.g@“’}“ rebqnoaf eméo 1732 17; H -
1.26; F, 40. 72 dglyme @glg‘yl e \gjycol sl fellixed, uns E%ch F, 39.69;
N, 7.02 The WBE%%:&H% b e':xﬁpafvéﬁﬁéﬁﬂto mpaﬁ aﬁ $i6g Keca 1 based on
nost abundant redctiddy soll udnaﬂs p&hﬂ iht6 f1 e of aﬁﬁﬂihi'esulﬁ'{gedﬂdrvas dlered, condPst ent ;.
the ultraviol etllssmd in mcthans tprcaipmmél m&twrt'ﬁmtﬁéi dlss°‘T"°d .
30 Wheh the pr qg o & ”tg%{“;f‘t’l o ‘g\_% égdﬁ lﬂd Fﬂﬁﬁﬁﬁ and 26- 35
are carried OUfielisCrysihidn Hoft @heAbirrblokh blr (S5 mbGe IR 4R dgingles
substitutied foin d ewspeeh fat 60°ab|fd 12hHoors | gahes3. 3 8 dofi mpebhhmbenchymemq)f t hdse

ex arrpl es, the 2,555ty %F ln? qn qopd;@sasowhxte crystals, m.p. 139—140°C. :
43 mi nO 2, 2 5, 5-t b G tcgyﬂg rpq%glﬁd”he%%@nwgg,,pre- 35
par ed: Found: C, 3429 H 152 Cl, 785, F, 45.33; N, 8.44
35 4- Promonyl | M Tie- @gs? spectpant eontaiedsz(ndpirl:nucpemmt Ix)llem'lthazltﬁ ngh.me; 310 '
4- Cctahoyl im niPCCBU‘ﬁet’m lrredc%ﬂ QC“EF“BC %:%;’élsl 19 igy @)‘rfeft"ﬁgg}g‘i‘d(f@ 70l i di ne;
# Undecanoy! | r’r; yé‘g‘fa% 'j.ot ol

p 31—31?1

4-Tri f L uor-oacefyy s @.h; Sattefnl {-H@ﬁqﬁﬁ& éﬁeﬂsu(igzgkl di ne; 40

4 (3 Chl dsobut y.pyl. witthi & (pait, cEnt¢i¢CBatt'ei5rmk,ms(Id=t&‘5 clmsb@élt)h e)B.rpactawas| i di 25¢;
centered at 8.05 p.p.m. (J=8.5 c.p.s.) and was distorted by the (NH) which gave a

zs< 2 of cropr op PR g s B A, O RTS8 - 1 i e

. field (NH) was removed and the aromatics gave a typ1cal A;B; pattern centred at _
4 Met hbxy?&cet yvvsnpmmoa%ss &p-s) (4HD).f Theo pitradléyyspdcirnm dia zodtonitiile cshowed 30
~ 4-But oxyac etyl gt 2%‘?7“’5(% 188801 pdoitofteanplyihy spectsum contained two bands at
i gpl s(trifluoro #dazol i di ne; EXAMPLE 30
([ere]-Etli oxyw:qmaamytf)4-(m4mch%x&erﬁoﬁmt:ﬁjzz;tgs-se(rt\u‘s(ttthwmﬂiym-hyl ) imi dazol id
: | nc; 4% NaPht hoyli i no t r afeiidazelidint | uor onet hyl') i ni dazol i di ne35 .
p F[ uorobenzoy‘fz):ﬂ’nxrm—foge%cg—tzét Al fs(’t rifl uoromet hyl )i m'dazolidine; .
4- §2 4 6- Tri chl or obenzoyl )i m now2, 2 5, 5 t et raklnsge,t,cg,;,fl uor onet hyl )| m dazol i d-
i ne; g _
4- ( p- Br ontbenzoy! )i ri no-2, 2 (53)2,,% E r+asz§a('s€cr-f f)zlcutﬁ'%grret hyl)i ni dazol i di ne;
4- (2, 4+ Di et hyl benzoyl )i m no- 2, 2, g tetrusuakerss('t ri fPuor onet hyl )i m dazol i di ne;

- 4- Omoyl i mi no- 2, 27he %&et&akmﬁ:ﬁm f2b UAE QRitdly Wit B dR2PlidnS RRat 3.0 g
4- (p- I\/tat hoxybel(ﬂztcsyrhx)wlc:) po2,2dichidsobienzbyd tchleride e subftinueair fommbe hylhlgrnbtnzdﬂzol | d| ne;
ahd

chloride of that cxample and the rcﬂuxmg of the reaction mixture was continued for

4- (p- But oxtybe@Mjnﬁlﬁ@& O st ﬁdzgwﬁ&f %{g‘?‘@ﬂﬂ@ﬁ@}j@é‘r Wa’"ﬁtaﬂﬁzm i d| ne.

45 . . Anal, Calcd. fONG; [H,{NF8;0 OF I"”-Substi t ut ed ami noacyl
derl vatlves are desired, théy7%dh 0.95; Cl, 13.38; F, 43.02; N, 7.93; M.W., 530.02

40 45 Found: C, 32.40; H, 1.16; Cl, 14.00; F, 42.23; N, 7.79 . - 45
S The mass spectrum contained the parent peak at 529 m/e based on the most ‘
abundant CI*® jon. The F'®* n.n.r, spectrum, .obtained in deuteroacetone with - = -
(CHj),Si as internal reference and with FCCl, as external reference, contained two
broad bands in equal intensity with centres at 73.2 and 78.7 p.p.m. The proton
.50 n.m.T. spectrum contained a singlet at 6.56 p.p.m, [H—N— (1)], a multiplet typical 50
45 i . of an ABC pattern for aromatics centered at 7.5 p.p.m. (3H), and a broad band at -
o 10.1 pp.m. (NH), which exchanged with trxﬂuoroacct:c acid. The ultraviolet
absorption in acetonitrile showed Ay =216 mu (¢=23,400). .

~
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be prepared by first reacting the
4-imno-2,2,5,5-tetraki s(pol yfl uoronethyl)- 55 I mdazolidine with a
ni t roacyl chloride to formthe correspondi ng 4-nitroacylim no- )
225 5tetraki s(pol yfluoronet hyl )i m dazol i di ne. This ni troacyl derivative
scan then be reduced by treatnent with hydrogen in the presence of a '

. hydrogenatlon cat al yst such as platinum . to form the L
«.amnoacyli'mno-2, 2,5, 5-tetrakis(pol yf| uoronet hyl)- im dazoI i di ne. "The
i kyl - and 20i al'kyl ami noacyl i mi dazol i ##H2*kan he prepared—by—66—

- alkylating the ExamrLE 31

.- 4- i, noacyl i m no- BregarftioR of @i(p-Meitmiyboi: Mm&wwy?k)sﬁt?ﬁ‘ﬂ‘a?ﬁ‘m% ne with 60

. al kylating agents ‘havi ng al kyl e!“i“ olig f“el 4 carbon atoms such as . | 5
di met hyl sul f at e. RFikE ¥t Qﬁﬁf‘r& Zi=8eri yatives of o
4-inino-2,2,5,5- tetrak| s( pol yf:juuororret hyI) ' |mc%1*a9£scﬂ I di ne can be pre%a-r'_ed
in this nmgnner: : o c,,)zc/ 1,147,541
4- ( Ami noacct yl i-m no) 2 2,5, 5’,,,';_e“,,s "@‘(‘f“t“i"f’ﬁ 1 )i m dazol i di ne; : 10
4- ([ er.r] - Am nopr opi onyl)| m no- 2, 2, 5 5- tetrakl s |Zfl uor onet hyl )i mi dazol i di ne
, 4-Butylani noacetyl piage 85 BuaBob2b @it Ridard eith khegxaoptisntiat)% loﬁieﬁlz%%o' i di'ne; 4-

[.[err]- (D propyhmdes )g{. oRybydzpyl chloride was substituted for the P- p -
. imno-2,2,5,5- tohbnd;kofst attrcr-afﬂipéfo?“é ‘lg "z J’m@“ mlm ‘;’,‘:;,::;fie,z, ‘:‘5'.‘. (p - 15
" Ami nobenz gl )| rfP gmghc%;nﬂig ‘P _mp? 122 8—-124 2°C o

bls(trlfl oro rcﬂ,d 1.CIHF,,NnoJ I m azo | di ne;
! 4- (p-Butyl am nobenzoyl )clmm n@,—ﬁ, H, 5~8§ sr‘? %&ﬁ Mé’?oﬁ%ltlﬁyl )| m dazol i di ne
1 and 4 - - Diet hyI"Qa1 ndh h Sl fﬂhucwnﬂntrhyl) 2 5 20
R o s(trif guor 0- r?éﬁ ;ﬁ% &%%Qg;ﬂe ﬁ‘@ixa en;o contamcd four broad bands: iwo. ;
; 6‘ specty d 773 ppm. and two i cqual intensity .
| EXAMPLE 3 equal intensity centered at 72.1 an P-p- 9 cld set
| 4- (Car bet hoxyi Mienied 2t 2.5 8- T8t -0 T erig PP el P ‘Ufhe R = H X

5 COO-CH err] CH ewqrs]atxm}\ﬁ4 gespectivelys F L8k dadhed Osthp ;ﬁ@ﬁphes ofppm (CH o) . 25_

‘4-imno-2,2,5,5:t ﬂfﬂ;{ T xb |[m-da-z-o ll)]dl'lﬁe PstPatE‘B‘ for ) ved
5|n 20 ml . 2§f gl ){:Gﬁat(gﬂvﬁydxmedébyledbwdclmﬂywhl edat °f§q‘% §%r 0.5 hour

color). After tH 'ES adp Jdaxsed slaneeibgldnmt c5f65t he - 30
reaction th dﬁl xg was removcd and the arorrﬁﬁcslgﬁ‘ﬁt hayniah nna t 25 :
iregion. Aff er S bivfebd a@te&ti ato‘b:mpt =t gpg(){ 4P 2‘2 S ,lo(a'p\k/@a’k band at-

14. 41 [err] - appeaseeditile shoped %ﬁsf??ﬁoéﬂ" (sl 8%P; § P Tat 1 o

{After refluxing for 304J(¢;Gidﬁgﬁunof—i]25 S-Malgisethﬂwn@thb'lmml et ely '
idi sappear egh and ' t h@&=imf Kar ABVG st t"‘§£xr at e Band

:(L

125 :band indi cat ltﬁlegreh chdﬁSryameﬁewhnadnm@atfoe@ 't a‘@t"ﬁhﬁ"

iEVapor at i oms of - tifzsior oof 48 g oglsgl#@rm . f’” it an_ pr e?gur e
Joave a white segﬂé}aﬂmk asv‘%’% yjrure °?%¥ %‘f‘r’?zg@’s "pent ane ‘gave 4.82
g: :of a white s

¥ eorystal li zed from et her- pea; 3rs; Hp 1 6,\/% 9686N 2.89f whi S p.
122-124] erhC.,” which Fowd 1 hE. ¥efioh & Hodynt™ trawg& fsﬁnﬁ’ i 2 ugewed a®
LHierr] tripl et (J Thejnigsed,growan a3q Hyorige pf.r. o err] quartet (J =7.0) at

i el d from (CH er4rd{)ﬂtﬁf>ﬂlhﬁi‘l0)-Bgz,é,d-tmkiﬁqqlﬂuoromethyl)mxda%dxpchgagq, 8% er enc e.

Mnal - Calcd. for C[@#H} Egé' m( 42 % dBdon dhac 27- 89; H. 45
{164, N 9580; F B ’?Eﬁp gg{%cm'ég e the crdibnyP clickide Fof 168 24

-(heptanoyhmmo) -2,2,5 5-tcttakls(tnﬂuoromethyl)lm1dazohdmc as whltc needles, - o

" e e for T FuN,0¢ S e

0 A GO g I, 322, T, 4882 N, 896 o

Found: G, 35.49; H 3.13; F, 48.06; N, 8.69
. The mfrared, proton and ’fuorine n.m.r. Spectra were consistent.

115 to 4.0 'm . otammalllgdudmhﬂmmm% § 3 o sl ow -
@ R

4-itsocyanato- 20 .= 2,2,5,5- tetraklﬁmlrw_fghuoronet hyI) 3 Im dazol i .ne 3 35
B e S u.;amm{;;sm?mgzsme- i
ofﬁtﬂs mS];ZCQ,HThe pent ane vvashed solid was 45
$i23 p.p.m and. 30 NH bands at €xm@ip3p. m and 9.22 F?gﬁ%m | 'ower ; 50

$0 . * example. Recrystallization of 5.5 g. of solid 131'0‘1“‘3t from chloroform gave 1.6 g; of . 55



25_ The
-isocyanato-2,2,5,5-tetrakis(trifluoronethyl I m '
. , 19, -3-imd
35 Lgﬁfrnedlate in the process of Fxanple 3% %an be igéfgigg {?rggg_ ag o
[érr] Eg;ggtouflthe first step of the process of that eXaané as foI:I)\i/sZ
i all'y anhydrous conditions were maintained. A three-necked -

fldsk attached
40 40 - tothe b
«fractionating colum was e e bottom of a spinping band
qui pped wi ma .
ni trogen inlet .and dropping funnel ’~|’E‘ zgﬂwggﬁtﬁ:f S Tlgg‘esé:‘irreS;E_ ed
cool e

—anrd 15 .
1) Pt\égd ;{:ﬁ{(;lf ?fzm%%%oigllgo[162%3?3?%%%3%%@3“ ‘%“%‘g’g‘rﬁgégﬂﬁgw?ﬁg;h:r s\gllelrj'? I on
di ssql veq i n :am Thy prossir Bl 533 a%(:z hpekedd wiar onrtpdo o aam ofdi ne 5
\é't gggoﬁssﬁgr pyster nthoﬁrofsgrjdfrwmgmr@ncté@m GE‘F‘ a0 E)“ fﬁﬁég‘gﬁ%‘z e h45 '
Siicl ey ot %@sﬂﬁzﬂ%@ Zil,szlmNm(‘S&B‘f?’%m&?’ g, o P andﬁ t he residue
ey o2 2 ;ﬂ"@%ﬁ m.‘hmpmsh Za@,gnegfzwn doogg 10
‘reactls with noi st'rl];;?ﬁ}s sﬁ%ﬂéﬁlﬁﬁﬂ%@&%éﬁg\%ﬁ % SI n etﬁ?b}r{glg:jﬁosg? S3I ES

L
. PP m F[err] abusgapt Cl ;
d
_ +78 0; . PrgM. f{autom|§§(t gr?“ti%;eqﬁ%&ﬁkfe”fprg{ Sé:ctfj Kv/l&e-ptfoﬂmm( jnds)ln%[65673 3 and

T0. 96 Found: (& aor mpm;qpmm{vech}'@ﬁ%‘i iuffypromeREEE H 0. 26; N,
. repeaé gdreatc[1 OHIE ﬁk& C?er&kdglsm bvhktrﬂﬂatﬁd)wl%ﬁ}:hr chgprngncsetss ?f Eég?ﬁlee ﬁ ISI
' Wint 4 uﬁmmmxsecetmﬂéw}% ] cam %f %?ii‘c‘lz%éarrpl e, .ago

t4 he foll ovmI ng eﬁlminalokdnycmm gﬁ, ,n,e;s :tetrakis
Car o by °L1‘f i )
E cyc ohe %&zm drsc g&@%ﬁ (sI:thJ‘wlZl-eMYrﬁéChyl )i mdazoli di gg; and

4- Car bobu pxyl K

3720, Car et H ot CARLN(C, ! | fI uor orret b ¢ i di.ne. EXAMPLE

10" R-q C%%Enefr"]q?x%d Zglg%ﬁrﬁeﬂ ?‘b Mﬁgﬁ% I m-dazol i dine °
59 &ﬁ(mbhsed oexu®ets) of

net h
anol Was m % tm‘tsb 3§ a“} cc&a 6:::2 ognsmpm Fﬁe “*HP’C‘ .

4- |sodyan%o 2 ﬂE

J@Jﬁbxﬁ&rkﬁ il uor orret h

6 98 d. of 15 a:rw:hquewg; |ap13fopr ey am @{{
0SC.

ane- half of thi : ‘Lf'i B@Thﬁﬂiﬁ olyﬁbmetwmd@ﬂ@@esg can( Ye@feof  t

LIIV«

ur et hane pgoduc m. 4

5 red? 75- 29 err]C. "Thi

ul't ravi ol et abow-er@ibﬂylmilmm],s, ’[ 1s eyt m’}a%lj 31' did not. absorb in"the 1

at 3¢ 6. 20 and NH{chgmybglm Thé)'{:n tio thyl i&&%ﬁhlﬁemﬂ[errl ‘absorption %

a pair. of sept ef‘ﬂl{ﬂﬁ;‘v’)ﬁams’ mO-A % wil)imidaolidicE ] n.mr. showed 20
linfido-2025, mpthyj)lmdazwm ext. FCO [err '

20 Anal . Cgjcd. 4 L et 6 EE ]
ectra da? 40
1.21; N, 10.13; Z-BMoﬁﬁglg@h%lmmo-ZZS S—tetrakls(trx ﬁoro ct gf; mc;]'S) C - 26.047 H,
25-bls(tnﬂuoromct Ditakzolidine; 26. 30 H,

1.35: N, 10. 44 4Metgyss gi &m ethyl)-
ct l)-Z 5-b1s(tnﬂuoromcthyl)1m1dazohdlne,

4-(2- imino-
4 (20t hy;gm&‘%‘fm bappa s(&mﬁqr@etle’)mi‘%‘(“f“‘r’l_fl Lor omet hyg) i mi-
2 AR 5-t<:trall<%l(of{n 101'2'3? gﬁ;xﬂdazo nle Z' s= F25 - |

‘h'\

,-

xﬁ?ﬁ&f%&n d dérythess gave
amﬁ&@ riyes Ealibwing atslon of:

[ err] A 6. rifFogobgsfzoyl)imino-2

Cihepaniio 8 AP TR N R

] - 4-(24- D1cthylbcn7oy1)xmmo-2 2,5 5-tctrakls(tr1ﬂuoromcthyl)1m1dazol1dmc,
b, 50 . 4-Cumoylimino-2,2,5 S-tctrakxs(tnﬁuoromcthyl)lmldazolldme,
4- (p-Mcthoxybcnzoyl)xmmo—Z 2,5 5-tetralus(mﬂuoromcthyl)lmxdazolldmc 5 and
-(p—Butoxybenzoyl)umno-Z,Z 5,S-tctrak1s(tnﬂuoromcthyl)lmldazolldlne
When amino- or alkyl—substltuted aminoacyl derivatives are desired, they ¢an
; ¢~ . be prepared by first reacting the 4-imino-2,2,5,5- tetrak1s(polyﬂuoromcthyl)—
! 55 imidazolidine with a nitroacyl chloride to form the corrcspondmg 4-nitroacylimino- - 55
_ i 2,25 5-tctralus(polyﬂuoromcthyl)lmldazolldmc This nitroacyl derivative can then be :
PO reduced by trcatment with hydrogen in the presence of a hydrogenation catalyst such
50 ' as  platinum to form the aminoacylimino-2, 2,5 5-tetrakns(polyﬂuoromethyl)—
' " imidazolidine. The alkyl- and d1a1ky1ammoacy11m1dazol:dmc can be preparcd by
60 alkylatmfr the 4-ammoacylxmmo-225 5-tetralus(polyﬂuoromethyl)mxdazohdmc with 60
alkylating agents having aikyl moieties of 14 carbon atoms such as dimethyl sulfate. .
The following aminoacyl derivatives of 4-1mm0-2 2,5 5-tctrakxs(polyﬂ,uoromethyl)—

1m1dazohdmc can be preparcd in thls manner e P

50

45

1 e oo+ 8 v
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was added at roomtenperature to 1.44 g. (1 equiv.) of dinethylam noethanol

di ssol ved 30 in 100 M. of ether. An exotherm c reaction took place and
in afewmnutes a white 30_35 precipitate forned. The
.solid was coll ected and washed with ether, 4.74 g. (62%, mp. .
136 141[err]C. The Herr] n.mr. showed NH bands at [err] 1.0 and 4. 48,
OCH[err] at [err] 5.6 and -CHN at [err] 6.6 formng an Alerr]B[err]

vpa.ttern (J=6) and -N(CH err])[err] atglerr] 7.1. The F[err] n.mr. showed a

. pair of sep¥ets-(J=5) at 71.7 and 761794h. m for 35 int. ECO[err]. —

! i The_ ul-traviol el (R Qﬁ&h{t}f'mmﬁE‘Q%@.t&ﬂgt&xhuo?oi%th%nﬁfdﬂohﬁxkrz7 2 in CHerr]CN and

35 3.7 in et hm&p Rthinoprépibngls lnﬂ-Q,Z;i,Stt&Mhﬂﬂ’Eﬁd.@mﬂ‘iyb)(lhllda@hdlﬂ'dae hydrochl ori de was
prepar.ed and fémutihwoftyetymure% ,si}tcuwSéilﬂummFﬂWﬁ:P@G“d‘

{ yan Ui 5,3-tptrakig(yrtiugromethyDisi ohd 8
%ezr]llg[egr]N[%TFé, EQFI Q“Ex&‘( %1%? o 41.875 F, 5

'bis n lorom yl
imidazolidi®

4, F, 48.94

140 40 45 50 4-Zﬂ~Butylammobcnzoyl)unmo—Z25 5-tctrakns(tnﬂuulqniﬂ&?\)lﬁmzwtf 39

1 4- | socyanat o- 242 @&, -SDtCEéwlﬂlaimbs'(ZPm"ﬁ'Moﬂéne‘!'%%‘)"“’&mﬁhﬂ? d&2 ol YiEIe¥s| est er ol

'Ester R=H; X=- COOCP&PYmiiezeldine. A | 7' s=F [err] 15 5 A7 g. sanple
:of freshly prepared 4-isocyanato- 2, Zxbufest3gt raki s(trifluoronmet hyl)- 16 10
.3~imdazoline was di st(cirbeﬂﬂbxyxmind)-m,ssietlematkns(mﬂmlfom&hﬂ)uydazeﬁdmr y chol esterol

.di ssolved in ca. R&HAX=6P0giGiheH¢etli&1ehhe gl ycol dinethyl ether). The

‘residue was renmoved by evaporatiPn under tvedufed pressure and the residue

iwas sublimed giving 11.3 g. (cr,)zc’c?u ,,,aly,d,b,,,,, (crs)2 (C a0 (7799 of adduct, mp.

1169-172[err]C . The Flerr] n. mw—c@iowed a Hm&cra)@f mul tiplets at 10

171.8 and 77.1 p.p.m fromext. FCC [“q{__%

10 Anal. Cal cd. for C[err]H[err]NLg/rzri err]O[err] (769.76): C, 54.61; H, -

16.14; N, 6.26; F, 29.6 Found: & 5?“ 5)&nd-ls}e¢mp'= Qw25 N, 5.54; F, 28.13 15

125" I\/any of the |mdazol i di nes and “3"‘°f ms0 of ;["gé qug on are S
stable i nl§: so?ed in 20 n’gl%‘t‘gf’!’ lymic (ﬁu) ch d ar{I ,é)% 1 5 l% reel 1 15 : _
stainl ess Stee'to K QE oMV cAISHAD oxces @Iﬂo 1 of deoﬂ)enmrta& ures, and

can therefore bddxém)basyenblqmma nentatcctmnsof\nlm txonrrmmumsh d)h@hgéqj contact. 20

iwith these net éhc t"-Fé‘F{S}ﬂfﬂ% P t’“‘ a3 ?}’d}é‘ Pd‘fe%f% and high
v t ocyan . -
oot oy AL EL R (S PV R L Lt e
illus- trated Qyu(ﬁ\haﬂ( Ny IRGe e MR Pa FFR G ihe2ﬂfr.\ml APECITING NOW nhmml 4 : o
EXAMPLE A Cstrong Jsucyanate band st 441 o Ader mmthcn 15 minutes ol26Hw, G0 Bulgef sanpl e of

’duethél 'onala
|1

4-inino-2,2, 5 E'flb! ¥ ethingl( ﬁslﬂtflcédtﬂfmed Bk japsana éﬂgéa’Fl?EFtw th an - 5
Ji'ron wireos BIETRPE, g er rc N W o ﬁxc‘fg?[e”zk':
jfor 44 hours '- slﬁmﬁ&epchtaneegathg £a inw 1“9 W Tes was observed

: dur ing thi's per | OCiChe Pbntane-washed solid was recrystallized from cthcr-pcntanc to give 0.86 gEXAMPLE B
25 A 0.5 g. » D, 122--124°C which was the carbethoxyimine. H' n.m.r. showed

Bty ap e T U7 3 DS R T ARl B R g vas
sealed with an jnemn réfelee.and @ copper wire 1n a glass t ube and heated-at °
437[err] F" for 20 AvgluCaled. Nocﬁliemgé‘u(m&’dlsl her the fI uid-or the metal wires.

was S 27.99; H, .1.64; N; 9.80; F, 53.1 _. {:
- S Found: C 28.25; H 1.95; N,987, F 53.24 : 30
35 - The 4-1socyanato—2 2,5,S-tctrakls(tr1ﬂuoromethyl)-3-xmxdazolme formed as an = 35 '

" intermediate in the process of Example 36 can be isolated, if desxred by cartymg out

the first step of the.process of that example as follows:

E B L . B
! | 3 zt’ i)z
s Ly ' . o M—Clery), e "-—é(t"s)z
Essentially anhydtous condmons were maintained. A three-necked flask attached 40
40 . to the bottom of a spinning band fractionating column was equipped with a magnetic 40 g

1 stirrer, nitrogen inlet and dropping funnel. The equipment was flame-dried, cooled

B and 15 ml. of oxalyl chloride and 75 ml. of anhydrous dicthyl ether were introduced

into the flask under positive nitrogen pressure. Then a solution of 30 g. of 4-imino-

2,2,5 S-tctrakxs(mﬂuoromcthyl)1mxdazohdme dissolved in 100 ml. of ether was added .

45 ~over 30 minutes with vigorous stirring, After stirring an additional 20 minates, the 45
ether was removed by distillation at a moderate rate and the residue distilled at -

. 75 mm., The product, 4-isocyanato-2,2,5 5-tetrakls(tnﬂuoromethyl)—3-1m1dazohne,

bp 78°C. (75 mm.), 25.7 g., was collected in oven-dried vials (as it reacts with

- muoist air). H* n.m.r, showed a singlet (broad) at 3.6 p.p.m. F*® n.m.r. showed a pair
50 of septets (J 5) at. +73 3 and +78.0 ppm from external FCCI; at 564 M. 50

lrann o b 3




observed during this period. 30 EXAMPLE C
30 A 0.5 g. sanple of

oronet hyl )i m dazol i di ne was seal ed
vvlth ai copper wire in a glass tube and heated at 437[err]F. for 20 hours.
No Qhange in either the fluid or the copper wire was observed during this
t| me.” Al'l the conpounds of this invention-are useful for nodifying -

pol wers. Such 35 -, nodifications i,pg/sede | owering the formng 23

“tenper at u‘r'es—UT"p'—__'——"—r’— 35.the polyners. Tne '
modi fi cation of pof?’?#@lf‘ﬁfﬂ"%f‘%%ﬁ%%%é%) 1Rsin is illustrated by the
f ol I\evyn i ng experi MmenFoun 77; N, 11.51 The fol | owi ng conpositions
wer e pi‘ epar ed: thn the process of Example 36 is rcpeated w:th other alcohols Subst{tatyd fqr m xt Er e of
. 0.8 g. of Poly(fe F ) fébrfg vdthethe spryqnge dnjermeliate fprmegk in ghae fieieples
2,2,5:5 et raki B c'ﬁ ohitbry “Il.‘li“ R Bl h S Bmncio)imeaidtlel OF. 0.5 g. of
pel y(net hyl met hao«-gdraiba)xyrnem-z;z,anciuﬂusamgmmﬁfahﬂ):ameroydme

_|mno2255tetrak|s(tr|fluoroneth dazol i di ne. (c) Amxture of 0.5
f pol y(methyl nejl I
4- H‘gt hyI| %no 2,2 ﬁ, ol @}?}1“{ 11?25’ orre 'ﬁf‘?"meﬁ%% imﬁée (d) A n%oxture

of - 0.5:g9. of poI y( met hyI met hacryl ate) resingand 0.1 g. of 4- benzyl -

am n0'-2 2,5,5-tetrakis(trifluoromeghyl (e) dsxture of 0.5 g. of

pol‘y ( met hyI met hacr yl at e) resi rF’ hou;o".qm mwegomer Ci rcul ar films were

pr esseq froma conpact pile of c(ggrrpom tJ_hg;,)@t 150[err] C. and 5000 I bs.
ram pressure for 10 _seconds. The f| I'm pressed from conposition (a) was: 9 '
mls thick and i & 2P fafﬁplﬂl(?i‘l‘ﬁé‘t) methano} was room tcmperature with a2~

25 The i1y pr 4SS ’zf&&"czaiﬁ“iﬁ el St gy

i nches lin . rrei hite SoNE rf:.b.l MGPLIIB[B’SJE e fsﬁlﬁhﬁleﬂfﬁpaieihhlﬂﬂf mMﬁﬁl dm5 mils

thi ck and 1[ er rrcthwelhwr mncdlsérzeﬁé%) obthe urethane produdthm.pf 125m12m§bed from

CO’(?pOSI tion (d) Ilg\;wnnm’ 1bnt’rr_{“l il gyml% 13 &5}21%%e¥1§[ g“' gyl “ﬂg amet er.

The fil'm ppessefpdif df Wotels QYLD e e CRITSATN® 1] ergl

‘i nches ;i n .di anet erA;mamdlchm Q.HNOM&HBU%C]{%&IH esced "around, th]e edges. .This
ex erlment shows' t hat th rhat 1 ressures or poly 10
(n hyll met hacryl ate) ?‘é‘ i n(garrz}gﬁ?o%rque %S ﬁtl on of t:he .

i m'dazaql i di nes of this invention. An;;%eé gent met hod for dermnst rating. .
muscl e-r el 28xant 4-{EDimeihy, m@:trbhearbmﬁlmﬁo)—ﬂhé,s3&{a&5(:r]ﬁu¢rmﬁdthyt)hdda‘3nlﬂdiaen Tegt of
L. 0. Randal| et aR=Hf X=-PRAPHI-CHYCHherBE =F129, 163 (1960)]. This test

de?serm}nes the oral dose whi ch causes -50% of the t st animal s 15

(mce) 'to lose their- footlng onka W re nesh d’&"’ls inclined.30[err] from

t he horf:lzontal 15 This is c)aJ, d the " aral,5(2| ng ’dose[err]" or PD[eir] '

.v?(?ue iln this test; low P ,r_]_,w Hih é@ %te hi gh potenci es. Anot her
ellent met hod for dem)nstratlng uscl e’ r Gkt activity is the Wre

Lift Test. The forgfefty lmpM Bi AQsotjahidfo-£2,8s5-Rt-AGAHARRonRBthlREimitzbihe ST T €t Ched
at a |l ével .20 was addrﬁ aappm cesiperatuie|ty 1.4 |(nedn3$ obdiméthylaniisoathansldissated. Nor mal
ani_mal 3 gr3&sp t inel0Qimleof £ihgr. An cxo?g-mc reaction took place and ir a few minutes a white .30
_ nis precipitate forme . The solid was collected and washed with ether, 4.74 g. (62%),
- m.p. 136-—141°C The H! nim.r. showed NH bands at 7 1.0 and 4.48, —OCH.—
at = 5.6 and —CH,N at = 6.6 forming an A,B, pattern (J=6) and —N(CH;). at
; s v 7.1. The F'* nm.r. showed a pair of septets (J=5) at 71.7 and 76.9 ppm. for =~ -
{3 int. FCCl,. The ultraviolet spectrum showed Amay 252 mp (k=27.2 in CH,CN and 35
' 11.7 in cthanol), indicating ‘a tautomeric mixture. The hydrochlondc was preparcd '
and found to be water soluble. _
% : Am’ Calcd for C;zngN ooFlg (472 25) )
: _ C,3052 H, 2.56; N, 11.87; F, 484 Co )
40 Found:  C, 30.92; H 2.82; N, 1214 F, 4894 - . 40

. 50




lift their hind feet to the wire, where balance is maintained. Inability to
lift the hind legs to the wire is taken as a positive response and is
considered to be a neasure of _muscle relaxation. This test deternines the

Nk

oraldose which inparts to 50% of the test animals (mice) an inability to
I|ft their hlndlegstothe wire, and which is called 25 t he
"effective dose[err]" or EDerr] value. Dose response rel ati onships are

jsdetermned, by 25 the nethod of L. pl47lyhl ler and M’' L Tainter, Proc. Soc.

FXEI Bi ol = 1'“';%[ 57 '“Id ' LOJ_ 2841944y —The TolTowmng . =
abl e gives err] an r n ppounds of this

i nwenty on. TABLE E\}é‘lﬂcﬁﬁ}}f‘g & lg’{“ ﬂﬁ“’%thsyc)ﬁ 'g&?zgeaﬁlf&e%&%ﬁ %I&t y Product
linclned of - Gl .Screen .

Wre Lift" Exarrple o : ' PDerr] 5
EDerr] - No. . . ound (ng/kg) 25

1-B,- 2. 4Imn02255{““;‘ st Iuore- 106 0:9 : 7.0 [err]

0.51 net hyl )i mdazolidine 3 5-bi s(di fl uoronet hyl) - 17.3

i Lerr] 1.3 10.0 [err] 0.83 2, 5 bi s( | uor onet hyl ).i. m dazol i di ne 10
_=._4Imn03rrethyl 2,2,5,5-tetrakis- . 42 err]- 1.7. .13.0 {err] 1.3

4 ¢trifluoronmethyl)-imdazolidine 4 uéo - Met hyl - 4m=,thyI|mn02255-
$30.0_[err] 3.3 19.5 [err] 2(;3)3;& raki s(trifluoronethyl)im dazolidine

i3-Ethyl -4~imno-2, 2,5, 5-tetraki s- "leg)z [err] 1.4 12.3 [err] 1.0 15

(trifluor rrethyl)lrg di R&u
1 d 4-i t0-2,2,5,5-tetrakis(trifluoromethyl)- 5
3 Ethyl - 4%t hybigiht ﬁ’ toLis ﬁ-gdpﬁ B e e polesida seolved8 B [ er 1]

£3.9 (trifluoronetdiylo) iglyme gzxbyiingi giyeol 7dimethyl ether) The rcsg}ue C\iavas removed by 2
S 4- Et hyl am no- 2 c@pﬁatﬁm qraxkqhgcd pressure her g was gublime givi r;ilig rr 0 75
(trlfluorf)d’ﬂath1E )3 P% itnC %[Eﬂ.?crhoﬂc Pehr?f lﬁt ctgi ]

2300 [err f4 a§(,tf5 Pﬁuqm@;r@f ¥9.96) mdazol i di ne 9

. 4- Et hyl i m no- 3- math 152, 2, 5Chs4.61; H,614 N 6.26; F, 296 22.0 [err] 1/ 6

tetrakls(trlfluororretff?t%“ gczi FiUisI g”“ Fft:]"]sn stion —_—
o s and az c_jnvention are :
4-Benzyl a t yjcf § f h as u'on &glfeas steel, nitkel and co ébi &eioﬁtr r] 554 :

“Cteifluor kmm h@bcan theloAlA Be brhisleyed D &g licatRing Ghiick involve
.I'nclined of prolonged contact with these metals. Such apphcanons mcludc heat exchignge & :
‘Wre Lift Examgp@ high temperature hydraulic fluids. The stability of these lmldazohdmcs is lgﬁ err]
: trated by the followmg exper; _ _
_ _ED[ errl 49 - i . Conpound 20
+4(ny. /kg.) : (aeis &kﬁmble 3l4-imino-2,2,5 ﬂre&msyhmmmma)nﬂm&phm; sealkd S

41:0 [err] 4.8 with an irad8wif® an8.a(coppter wirk ifos glawsttihyl apd a$ hfatgd 2pHI7RE ng
i {4- Met hyl ami no- Zt4zhomys.cNe ghapagdp ither the figidr t’[“"e‘i"’r|?13{t

q(trifluor th 5 -i mi dazoline 14 Hydr oxymet hyl am no- 2, 2, 5,
113, 2 [err:ﬁ ExampLE B- y y 5,28-

vﬂ_resgwas Servée dlng é 1.?,] 86

6 A 05 % Gahglé rdf Bm8yl-4-methylimino-2,2,5,5 -tctrakls(tnﬂuoromcthyl)-
imidazolidine was sealed with an iron wire and a copper wire in a glass tube and
heated at 437°F. for 20 hours. No change in either the fluid or the metal wn‘es was

i observed during this period. o :
. 30 ExampLe C . 30
i _ re. - A 05 g sample of 4-acetyl1mmo-2 2,5 5-tettak1s(tnﬂuoromcthyl)xm1dazohdmc :
' ~ was sealed with a copper wire in a glass tube and heated at 437°F, for 20 hours. No " -
4 change in cither the fiuid or the copper wire was observed during this time.
FER ' ~ -All the compounds of this invention are useful for modifying polymers. Such
- 35 modifications include lowermg the forming temperatures or pressures, or plastlcnzmg 35
s the polymers:-
- . The modification of poly(methyl methacrylate) resin is 1llustrated by the follow-
ing experiment: '
ExampLE D S
40 The following compositions were prepared : 40
- (a) A mixture of 0.5 g. of poly(methyl methacrylate) resin and 0.1 g. of 4-imino- - -
2,2,5 S-tetrakls(trlﬂuoromcthyl)lmxdazohdme
: (b) A mixture of 0.5 g. of poly(methyl methacrylate) resin and 0.1 g. of 4-acetyl-
_ . imino-2,2,5 5-tetrakls(trxﬂuoromethyl)xmldazohdme _
45 . (© A mixture of 0.5 g. of poly(methyl methacrylate) resin and 0:1 g. of 3-methyl- 45
4-methylimino-2,2,5 ,5-tetrakis(trifluoromethyl)imidazolidine. _
o (d) A mixture of 0.5 g. of poly(methyl methacrylate) resin and 0.1 g. of 4-benzyl-
* " amino-2,2,5 S-tctrakns(tnﬂuoromethyl)-3-1m1dazolme
(e) "A mixture of 0.5 g. of poly(methyl methacrylate) resin without additives.
50 - Circular films were pressed from a compact pile of each composition at 150°C. - 50
-and 5000 ibs. ram pressure for 10 seconds.
The film pressed from composition (a) was. 9 mils thick and 2 inches in diameter. -
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tetrakis(trifluoromethyl)-3-imdazoline 15
4- ( Hydr oxynet hoxynet hyl am no) - 16.0 [err] 1.3 7.6 [err] 1.0
2,2,5,5-tetrakis(trifluoronethyl)-3- imdazoline 20 17
4(|\|—PyrroI|dyIrrethyIamno) 18.8 [err] 1.7 10.5 [err] 0.7 -
2,2,45,5-tetrakis(trifluoromethyl)- 3-inidazolinc Hydrochloride 20 i
4- Di et hyl ani nonet hyl ami no- 22.0 [err] 1.8 10.0 [err] 1.1 .
2512, 2, 5, 5-t et r aki s(trifluoromet hylzr- 3 i m dazol i ne 21
~4- Di et inonethyl ami no- Y7 41[ err] 1 .2 L5 [er ?i 1.2
2,2 5, a- tet r aki Thd Iﬁin‘f btbﬁsﬁmﬁﬁth I‘kysh:h)osmon (b) was 11 mils thick and 1% inches in
301 =

‘m dazoMjam drochl o limn 2,5,5-tetrakis-
24.10 Terr] %Wm prgssofl {'@"? r‘]’m@s‘im( €} ey hloir B‘H%tﬂh‘iyl T?H%d‘a‘:}“('fl Pdi ne 25
JTetlr aneghyl ammﬂ‘hé»' mn5§}c§sed)from compositidrD (d) a8 18s] mﬂs fhick and 24 ifoh@ im[errl 1.03
4- A;cetyl | m ndiaetdr, 5, 5-tetrakis- (trifluoroneth | m dazol i di ne. 26
4+Chl or oacet yl i A SUp prpssel Boﬂt n?patt (c) was 18.5 m%& ick, oglygly ipchp7in

_40 (trlfl uor f‘?ﬁ’{i‘fﬁxl %ﬁﬁ%ﬁ é°‘ °d a"’“t“d th s %3 st hyl -2, 2, 5, 5 |
: p

22,0 [e10] 2. (fethyl methackilard) resth. 8 1otvatd b8 Glidition da%qméaag' P20l i b no
53\: : 4 -ir{vkieipd anollmno- 55tetrak|s- 28,5 [err] 29 10.0

[erf] 0.6 (trjf I8 -rcla).ant act%;:ty lS the ‘use o
i 0 al, [J, Pharm
4- (Ca r bet-hox ;’{Xi& éjgc o#g %gnvéchc s 5 ,gjt telfgi als
( t riflugy OITEI'( ?td} Hfob re mesh ﬂlﬂt{hd@-fnaﬁﬁmi 6%)“ tfié '

17 tO lerr] 1 s is callcd iht. ‘5aral[/zxtgrqosc10” Jor (P8 wakieSInt uhnsltd:sudovoﬁﬁt..tvyhgsl m dazol I di ne

738 | ;

35 car bonyl fﬂtgg FI ttagfsng ropseyiop g B ichp 8 e

Hydr ochpoor i deg 0x1ma1c,l over a flat surface. Normal animals grasp the wire and
phar maceut i cdaift taqnplumt&ttl tothe vtltuewhrmlptamndsmaﬁtamddt Inabllmvemtlﬂtdn hmdl I be ad-

Ori nfi stered tdeep et ggé;{l Isgialp E%a P‘ggn%rﬁmsm;m sls B Smﬁ?tgri The

dosage w| SRR TR SRR el R e e i on bei ng

treat ed?s age tl&n‘ffﬁ%ﬁ* ¢, Ofor (AIE, VvaA) Dbse ﬂ&spon ¢ latl’ dﬁﬂﬂﬁ Rfd KRARKE 1Y :

& eci-pi ent; prtlneom thqdowfdar@eloﬁlleam Mntle M@@gr,5Proc. Soc. sEﬂpséqLJeMtd rf'é,dl cat ion and} -
Eq%i

th
and of 6o, oot b bk o B oL NI el o the

and of cours%f {h
actj ve conpound wi Il be adm ni ster edql n a physi ol og| cally beneficial
?

eeR mlﬁ’:{mﬁn a plurality of -doses

ot s e o e e S TR P 1 1 ML 37 = e, 4 = W

am)tunt Adm ni stration CIQPJ w06t } ngstsafo -
20(_)ver an ext endeghugter i od tine. Coui&e al so be under st ood that A
anifinitial 10 of  dose, or fi. rst group of do?sr; in a%r%ﬂ-tﬁe of
t r elat ment, car?’i@’é?q n greater am)un sif 10
B 9 coRnd | (mg/ke) . (mg./ke)
25 1—B, 2-  4Imino-2,2,5, 5-tetrakts(tnﬂuoro- - 10.6 & 0.9 7.0 & 0.51
' L methyl)imidazolidine o -
3 4Imino25bis(difworomethyl  17.3 4 1.3 10.0 = 0.83
o _ 2,5-bis(trifluoromethyl)imidazolidine . - =~ .
30 4. 4Tmino-3-methyl-22,5 5 tetrakis- . 20.5 + 1.7 13.0 4 1.3
~ -(trifluoromethyl)-imidazolidine . fo
| . 4 .. 3-Methyl-d-methylimino-2,255- - 30.0 4+ 3.3  19.5 4.2.3
35 : I - tetrakis(trifluoromethyl)imidazolidine S
' .. 5 . . 3-FBthyl-4-imino-2,2,5,5-terakis- .  17.0 &+ 1.4 12,3 4+ 1.0
' (trifluoromethyl)imidazolidine .
0 - 7 3-1_3:hy1—4-ethyli1pir_xo-2,2,;5,_5—tettakis-- 57.0 4 14.0 30.0 ;}; 3.9
+° (uwifluoromethyl)imidazolidine L :
; . .7 4Ethylamino-2,2,5,5-tetrakis- 17,5+ 2.4 8.3 £ 0.75
g R (tnﬂuoromethyl)-B-xmldazohdme . _ ) ' R
5 8§ 3-Ethyl4-methylimino-2,255- = —~ . - 30.0 £ 3.3
: Co tetrakis(trifluoromethyl)imidazolidine : o
; 9 . 4-Ethylimino-3-methyl-2,2,5,5- - — 22.0 + 1/.6
50 ' : . tetrakis(trifftuoromethyl)imidazolidine : '

10 4-Benzylamino-2,2,55-tetralkis- ~ 45.0 4 7.6~ 30.0 + 5.4
. (triftuoromethyl)-3-imidazoline oo

bt




appropriate, and a rapid response is sought by the early adm nistration of
relatively large doses and there after the mnimally effective dosage, or

_mai ntenance dosage, is determined A single dose will rarely exceed about

310 or 200 mIligrans of active conpound 15 per kilogramwi thin this

I nvention, although [arger anpunts can be used as called - 15 for in any
- givem situation. Extremely small doses will effect some benefit but as a

. Practical mdter a single dose of |edg4tffdn about 0.001 to 0.002 milli gram__
" per kilo- gramw || seldom be used. Odinarily, doses Wil range-from0.05 "
“to 10 ny./kg. and preferably 0.05T48eE Eotinedlg. Doses -can be . repeated in the
" samd-Qr greaterpor Jesser 20 anounts. over (aepgriod of time as |ong as
~inprovenment in the reci pient is observed 6s@£enas | ongiragitneeded under
the circunst andasnpléThe conmpound - Vi | | .ordinari| ¥Dae -admi niERPgred with a
non-toxi ¢ phar m¥eutical carrCePriupd a variety &P8-facti ca™ed®Bage forns.

These dosage fOTgp ar € JRYAlio0Ms AASAE! ONS cglnpr:t§|8ng 13§ LOfpt OXi C

phar maceutical - carrier (@ r&n@tli}:)osl-xﬁxhﬁ@h&a ly 25 benefl cial anpunt of 0
the active conpound. These highly useful dosage forns con- 25 stit.ut el
‘an inportant -asp&t: of (rﬁg‘;‘r ﬁﬂ%’lﬁfﬂ%‘fﬂ on. BBk 3t e rf8r§ kPt

. pharmaceutical carriers venirel es inctude | i qui ds such as water, aromatic

‘wat err, al cohol's, 18yr Up%—Plﬁird\ymftByJanﬁl’(wmeutl tak pud | ages, +sueh as acaci a

:and tragacant h, oils oftetpé@@fdﬂﬂ@emth)é)rﬁ-lmmh%get abl'e or. synthetic origin, _15
-for 30 exanpi e, fijsh oi chyas cod liver
oil, for oral adm ni.st rﬁz55ré akeﬂ:fyﬁo nghﬁi saﬁ)?t - (iatc}ueohséS a{(;t ose, agueous

.mal t ose, .aqueous gl ucos:eucﬁzzbénetrose) or aqueous sucrose for adm nistration

‘by injection. Sw abl e r| e i ncl ude | at apsul es, hard
“gel atin capsul es} sI ow Qj}"é p| I Fi’g lgfuo'sullor'}si ggwders or
aﬁ)hﬁé)

‘tabl eting vehicles. Sui% ocqaron qU| d non-toxic- pharnaceutical 35
carriers are well known in the art and the selection of carrier can.be fror%
. “those 35 apprébri at e P t Lﬁ “’g - accolttfrned-&u t MOt Itnown’
_prescription techni quesys Fhes: POOPFSHE of this i nvention therefore
;i nclude such dosage forns as solutlons suspensi ons, syrups, elixir,
‘‘tablets, capsul e8l and p%)m@rhﬂ@ammlamovast auRbEl.-Df sk dbl-@ 30
' _'phar maceuti cal carrier sy ,'f; gg"g g‘n ¥ Remi ngt on' s 40 Practice of %
Pharnmacy, " edited by E.° o F. Cook, 12th Ed., 1961, . - ‘-

. {40 publ i shed by. 2he I\/acdeARwhinins-h;m -téokipany, Bast-br,.9 Penllas@/H_-vB.m a. In these
“inovel conpositions the &&raethimidasidisnds of this invention will be

i

ﬂ.a

present in a physj ol ogi falnhENGhLE! Sk #MOUNY 85 TR | 0BG aPgye. In >
ipractice, this nmeans thghctylifinaoRi5¥eetaRgr edient” W'l ordinafily constitute --
tal |east about 0.001% b(ynﬁﬂt@romethyl)lmqildmebased on the t ot al vvel ght of the.
.conposi tion.. For,.oral a st rati on, in ui d|u

concentration wi T or dlfln,:,, e hnﬁ,ﬂf : ﬂgﬁfflr%t%geq?? out 637 0% by %0
wei ght of active ingredient. For |nj ection, concentratl ons from 0.005-0.5% r:
rare satisfactory28|n tabh mm 152,%151 capﬁﬁpetzﬁhe Brbdn-39f active:
ingredient may if desir® ”°Wff5¥p"5t 5 50% or nore by weight of the 4

“{total conpositicns 50 4-(Heptanoylinling-2Bisiuaksomoends of thie i asention can
" ibe fornul ated |f desi re@hﬂmmmetlxbrh)smdazohdmso or ‘nore pharmaceutically active

‘imaterials for i nati ment s d efi material s
Yinclude but are g€ né%ﬁ% j,,gg@“t,’};&[‘f “sdeb'?‘gs:‘égh{]s oltrosz br:%?ants, 50
jvitamins, pain kill ers tranquili zers, antl bi otics and antitussive agents.

The conpositions3tan of +-Sbrhemehapming)-h2 55 t abl®0phdrtacelltTdl 1dodifiers

“isuch as 55 col or i ng-ieptogomehividiridicor other flavoring agents or

~isol ubi l'i zi ng agen§s, asy. WlbilnethpamibRgiyl Y 0CCUB3 50 pef song skifled in this - s5
art. The followi ng furt&onyimaepsB55-terdiist r at e speC| fic phar maceutl cal

,corrp05| tions for. adm ni (Srtﬂuemmethvl)t@ldamhim ng body
- Hydrochloride :

60

. -




L4

—appl i cati ors 28

fornul ated W t hyysly

EXAMPLE E 60

4-Imno-2,2,5,5-tetrakis(trifluoronethyl)imdazolidine is formul ated
conveniently 60 in ethyl alcohol USP-water in 0.05% by wei ght
concentration for oral administration, with or without a flavoring agent,
and~a coloring agent; and in 0.5, 1, 5, 10, and 25 mlligramanmunts in
standard two-piece hard gelatin capsul es with a diluent such as starch,
manni tol or |actose;.for oraI adm nijgif,adi on. I n phar rracol ogi cal 27 -

AA—I

he dosa

St tTS
admini'stered in tﬁespéar W“ thegesgn 1‘%“‘1‘&‘?‘?“.}%!“# Bhdd of 0.5 to
10011 grams T gé’ S g%%m IR bec

above. Simlar dé' 3!5&1&& e rap (ﬁiSl ofdhé Hecipicnt; prior, concurrent and intended

* 4-1m no- 3-gret hyshbsé’quax,t thcatt@h madms(mqm f genroal dhealthya [t defipiergiafzeahingii e andp

3- et hyl - 4-i mi norea ntsa chqft} " dine.
5- EXAMPLE F 4-Igj %‘Euﬁgﬁ 5}?@‘1?% 1981%1 fﬁ? l“fﬁ;’%ﬁf&we can be
n% af Inﬁhg R GMilLl¥fadabise mmagmdacrmmwﬁnhn mial tabl eting
machi ne wijph t hdpsqiot ﬁme;;roup opf @ldic firt 2 cowks tof treAubany cdn BOIM, erdster prqughtif of e
tablet. Qther iap W%'@FF%H’! aF"fRE‘} gﬂ% sought by, th F&g’*yrf‘dmfﬂf Q%Lfégﬁl §Yerate and
oscs and there after the mmimally cffcbtive osage, o dos
starch or mannl tmm od. 10 romul ati ohs of the
type ‘il lustrat ed hy . x%aam@& RiliFraRlyaxabds fbowreideor \20 tuilligrinys arracﬁdae:oxamm/e sol i d
conpounds 16f t hpes kilegvagntritiam thx.F_ixjﬂdvm_rE alghough larger amounts can be used as called

4-1mno-2;2,5, S@f%”'%,k%;‘gmﬁqap“o ‘ﬁg}@ (TR B b a1
a soft 15 gﬁ: 1 ﬁldgﬁ%‘li el é Min 1 ykvﬂlgr &roWA3GY 10 ni @hd/et hyl ene
gl ycol i(of ol eftesatly 0.05 ibs gl & e Ukpedt thrsamey;ngaacrmr lesien .
concent:r atons ofoulds 06t ta@cziﬂ%f\ﬁmcgatkfngab impsoverméne ins the uecipint i oBEPhi ng P he

conpound i s: i nj ¥t ,‘é”'é‘érﬁlﬁ o Q?F‘éf&” EL W60 1, SARGL Bubaaaf, POSI Ve

di spl acement pugRics&t a mi he dose
required. The cpupifibhs edmpdisthgt {‘henn phﬂﬁ@ﬂﬁc&ﬂ]&ﬁmcﬂ@nd a physioloffapsul es - .
prepared t#Hus chenefigel mntmfstb@n@lde fccmmwﬂ fTbese highlprauselu adosage fosmpems ent 25 20

for relief of V%“'““?ﬂio“f%.t xi‘@"“ f’?c °f822§¥f‘ﬁo’§?veh,§§f b bk sGRRSU! €

fornul ati ons of w;;té}e YRE # m. ,ﬂgl nilag@TRerAgs such as
3 - methyl - 4 acadmt:duyiragamb, mls Df ?fa;: m; aﬁuﬁil;’ wigirab(d ori s’yhttmuc Qrigin, for '
met.hyl )i mimazol ¢x@nple pegut mlequ:m oil, pr fishj qt‘hsn@ as cad Bvewoil; far oral administra-

l , lact ; , o ueose (dexgrose)
22,55 et 'réié"lamﬁ“? RO R T ﬁé“’nr‘g:‘ﬁt gylf’
- C as¢ r l [ -
bi s(di f| uor onet Jrs E);Zmﬁlcttngb\VcBlcles é&:mbfel solid (;Iif'ﬂlq il rbtdnm. plekmaiewiel and 4 -

hydr oxymet3sy| antagrisrs arp well 5m<5mtletth‘akql (id ltthﬂclwpgﬂfam r)can bg fromj y9selaz ol I5ne.

EXAVPLE H No. 5“‘141995%‘5‘#31 gk Y}‘élth ,,Q‘%f“é?' SRS TS LR SR b 110 .
of a nmixture 3osuspcnswn & sy, & b@ 'ﬁ lesTEhd pBWder packets, -
4-imno-2, 2,5, 5+t e vakKingftier bffshiuﬂ)l’cqﬂﬂhl tht chlchghierg @lel ddserileed nD“m:nmmonsSO of the

finely di voded, P m;sif giﬂl"l‘%}b E Md%o incodnie dciCark y2h Fdealfé il Si |40and

appr oxi mat el y 1B{EpFL > 3 g0 mb f b %nﬁ%% ﬂ%‘sé'mscm% dg of Ahis
i nvent i On ‘Can bredseid ol phydils ehéﬁ@iﬁl Qﬁouﬁz Néhed hdoWS ik dtabitke, rrpl e H
35 mcans that the active mgrcdxcnt wxll ordinafElYAhstifate| ar least ‘about 0001% by :

35 A fl avo45ed 52;?5]{5 b@:‘ e the, foral w 1g t}chomposmon For oral admm:strauon m liquid
oy

4-imino-2,2,5,5 §‘§f§g” ek b f“ﬁ}ﬂ; B e A @L %ﬁ/ can be
prepared by di s sbfacong mhaﬂcespwmﬁchna lﬂap@ulgsJ Y @i dibd mgrea S‘nﬁ?bl t ol
contai ni ng up t & doiE bf aserniwl|as 40 ®OIG) olUShe Hp Wt:lblatof ﬂheotﬂl camposition. ' '
The active compounds of this invention can be formulated if desired with one 50
or more pharmaceutically active materials for combination effects, treatments and
benefits, Such materials include but are by no means limited to antidepressants or
stimulants, vxtamms, pain killers, tranqu:hzcrs, antibiotics and antitussive agerits,
The compositions can of course contain suitable pharmaceutcal modifiers such as
55 coloring agents, sweetening or other flavoring agents or solublhzmg agents, as w1ll 55
readily occur to persons skilled in this art.
' The following further examples illustrate specnﬁc pharmaceutxcal composmons
for administration to a living body

c - ExamrLe E : : -
60 4—Immo-225 S-tetrakls(tnﬂuoromethyl)lmldamhdme 1s formulated convcmently .60
in ethyl alcohol USP-water in 0.05%, by weight concentration for oral administration,

with or without a flavoring agent, and a coloring agent; and in 0.5, 1, 5, 10, and 25
~ milligram amounts in standard two-piece hard gelatin capsules with a diluent such _
as starch, mamutol or lactose, for oral admmlstratmn In pharmacologxcal apphcauons

\\
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concentration is 0.02% wei ght/vol une. 40 VWHAT VW CLAIM I S: -

40 1. ‘A conmpound of the general fornula [err] wherein: (A Ris (1)

hydr ogen, (2) hydrocarbyl or (3) hydrocarbyl substituted with at 45

| east one of tRB® fol | owi ng: up to 6 hal of¥¥g4bf atom c nunber 9- 35,

| ncl ugtwe; dm,A\JtJL " tlmmharod;r QGRROYT 83 xéwﬁrn%@mg{c' &6 108"

hydr ocar byl oxy Or hm r«&msm xaxmamhygfang.an Rerioko %0 esblibed Bbobd e Ny dr ocar bon

chai n and/ or subst [ tutSerduhbynm@nkmns b @nde] with GOOIH-3-1OOTV,2, T, ntsarkis(tiflioso- an

al kali netal rpgmzmhéﬂw of aadh Hfkaitrinisodgsdrctmbelifporgpetbybingdazefi- of

atom ¢ nunber (B) X ismnapfr the atonms and groups

def i ned above fOl’ R, v—-mmn-"“<5-.chles’tr.uuorumcﬁﬂ) #Rdolidine cahS be formulatcd with

1,147,541 it is adnwisiblt @pad:igi thés@h-d@s@gevq’imlnfsbiam 1e¥l‘el='§i qin t he

range of 0.5 100‘“‘1’*[!‘1“1‘21 %ngm"‘sﬁ ‘;: étsﬁarjglhﬂt Q‘:l; *,;BK}%P&FO ‘Bﬁl EF ‘°é‘8n‘ﬂ?‘l ons gs

descri bed above Shing HbEmd ind §1lﬁ§tﬁtcﬂm§eEMn§Xb F are also made with any of

4-im no- 3- net hyl - 2, chﬁ;:&sblmtcbxa#nusc(stofthfslmymtm net hyl )i m dazol i di ne and

3- et hyl.- 4im'n02255tetrak|s(tr|flu onet hy] )i m dazoli- 5 di ne.

EXAMPLE F 4-1 ntno-2, 2 Gk O&ﬁ, phid Z e L RE:GRR e b e

formul ated W tih suuggﬁb%ér?" aﬁéﬁfg& ﬁifi’h ! nuslh%r/y&gé{%ggvgmu @ﬂ&lo%&agéﬂ eti g

machi ne wi th t he acwdigheofi ahgn ¢80 @nsoybemoif irt @mcmgmins%%)b 0 hghtb'blumhe

tablet. Cther ingr e’H’i’ce’ﬁ‘E‘%"" R DA the gompound fed o H‘% ﬂﬁ@lt& mdhe &‘Q’E and
CC 5 cnaing 0?

h | a positive displacément pump set Yo d iver a, P rpe dep
starch or mannito dosc required, The x.apsuks arc then dricd before usel rmu Fonst 6
type illustrated .by Emmlce;;ﬁpmdethad Gif bERdiRiniddkeded framyl ©f6 dihe daﬂ‘ytﬂo\{:ﬁ’uﬁm i d 20

conpounds of this |ﬁqvehﬂfpbﬁrlo uEAGPRf fusge disorder.
4-1mino-2,2,5,5- tet K aefatic Fﬁb SO ERTP ﬂ;;@% rgﬂ@*ﬁgngg*rffpcgm@jdgmgt ed in .
€y

a soft 15 . gel 1%@§Md ¥ dieih§i lw DGminb& zt@ﬂpahéaéakts iR lovHet) yl ene
gl ycol (of nol2gcul a:mldazolxﬁe Vi % 03 - aledwl - 2265 -oﬂrasns(;tiﬂe«&mnmﬂ):mmzohdme, 25

concentrations of 0%08ipn- 2% 5 - Pite prpashyDi didiabngpdt he
conpound is injectel” %;1“8”?%8"@”31’ Qi E’ﬁ?stf”f 'F(Fﬁ'ﬁfl?fgm‘ﬁ gsu?f & éTea positive
di spl acenent punp set to deliver a speci fExu@lgime dependi ng on the dose
required. The 3gapsul es\atarSCmibepecr: hh‘r‘d e@thgﬁs\ﬁsgiets ias(é)%é figet wﬁ)lm%mg Ghponikies 20
prepared thus®tan b@" b PG € Frifaromayimidagol %%ﬂ‘ 20
for relief of varlgq%s# i g“[ dé@ ?Pé %‘?’ﬁ oW, FmBCKGIAy o, g%’ :

formul ati ons of the&b?yﬁp@oﬂ thx:aaarp&@oﬁdabemahﬁemmd@ Bk i€ RFOAHIIASS Sech -as
3 - nethyl - 4 - newwllmsmtfdcpy-ExmﬂcH 5 - tetrak| s(trifluoro-

met hyl) i mi dazdPi di ne, PLE_ . 35
Y T o f‘l’%m rei Uy ii“é‘img% T Reves. 5 -
tetrakis(trifluor onmuhyﬂ i muitalzahtaiiinge;p to2ﬂ)‘y of ethfli 24®hol USFSs0- that the final
bi s(difluoro hyl )‘-‘°nc °ms %’merorret hyl )i m dazol i dine, and 4 -

el a

hydr oxynet hyl no - “é g oronethyl) - 3 - imidazoline. 40
EXAMPLE H No. 5 two- p| ece Rar g cﬁ%?zﬁ%lg{yj |l es can be filled with 110 mg.

5

of a mxture 30 : .consisting of 1.0 ng, of e
4-imno-2,2,5,5- tetrakls(trlfluoronEtCQy)é)\lmdaz:e\/@ ne, 0.2 ng. 30 of the
fi neI y divi ded fumed silicon di OXIQQFz no rgy?rc ally as Cab-OSil and
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F2-23 CFz—-Z3
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wherein:
(A) R is (1) hydrogen, (2) hydrocarbyl or (3) hydrocarbyl substituted with at
45 least one of the fofiowing: up to 6 halogens of atomic number 9—35, inclusive; 45

—OH; —NH.; "\a—ocarbyloxy, hydrocarbylamino; or hydrocarbyloxy or hydro-
carbylamino conizining O or N in the hydrocarbon chain and/or substituted by
—OH, —NH., —COOH, —COOM (where M is an alkali metal or an cquivalent
of an "alkali ne earth 'ﬂetal) or halogen of atornic number 9—35;
50 (B) X is one of the atoms and groups defined above for R, 50

R
~C—R, ot —C—OR,




approximately 109 ng. of |actose. Any of the active conpounds of this
I nvention can be used in formulations of the type illustrated by Exanple H
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east one of the following: up to 6 halogens of atomic number 9-35, inclusive;
1--S)H —NHo.; hydrocafbylo:lzy, hydrocarbylammo, or hydrocarbyloxy or hydro-
arbylammo containing O or N in the hydrocarbon chain and/or substituted by
—OH, —NH,, —COOH, —COOM (where M is an alkali metal or an equivalent
of an “alkaline earth mctal) or halogen of atomic number 9-—35;
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[err] Z and Z' being as in Caim 1, where a conpound is required having
Z[err] and Z[err] re respectively identical with Z
and Z[err]l or the cyanide is reacted with nore than one 30
such pol yal kyl i deni m ne where a conpound is required having Z2 and/ or
Z[err] different fromZ and Z err], under conditions which avoid
elim™ation of the polyfluoronethyl- 30 et hyl am no substituent, and
the .conmpound contai ning such subst | tyqz,ﬁtsﬂ s isol at ed 30-13. A [ocess
——for—pr epar idg—a—tenpadre < i I
®'whi ch an al kal i mreina#sa &nm@le ?krea e Poocrxlle fI uoroal kyI [ den- .
o- i M e Of the fOf”Uijfg%g gt s’a’h§t°§% 1R g}&’ b @\mécsthwsﬂmom 1, where
i- @ conpound is rggut, avi'ng %ferr 5 respectively identical
Wit Z andsZ[err] or4the- myiam 222 |-snﬁue:act1edtrrﬁmdmcmlb ethyléminp] ortesslich 3 '
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i pol yf1 uoromet hyl'ét ayj ,. in,s; th oﬁ;msmiaﬁxtﬂdiwlmmc, ns ebtbmriaat ed by
heat9 ng. 4Qo mndnmlm&4orm,0(aq3¢c¢)més Cam (1)); dl ﬂ W@e Brrgd

t ht
of - 2,5 - 124} t line,
initially fornmed cénbounse B'yq"‘ ?Q’Ehylamno
i 5§ subsequent | y 'fid}t9 8"'}’ ‘;':‘ﬁf;gﬂ’rm arsg,:fgc teﬁ. %%ﬁeé@ﬁ%ﬂ%g}zmm nate this
substituent. 15. A7p{ ac@msthyladindaic@fiahing G az,s,mrmwm(tammmmhwg td-Caimil
f: V\hel‘fl h R and/ onm:)(a;mlsxe-otht}er than Hin WhlftCh(t @uco ",ﬂ Hrel n' R and ¥ are -
P prepared by adak-ehy ({frﬁg,égé’ gﬂg _Q"}ﬁ;géj 4 .and such
e corrpound or an gl ;E,cr{e’fdr R (S %eof ¢ tr(J'aact ed’h)\:}\%t a
e hydrocar byl ati ng agenk - (mubsdmylpmbealmhmthglambgbl-az,z,ﬁg octra&eyl(atﬂuqxg age% '
ound
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 16. A nodi 2 cat |mﬁ1yw3th@d liget i [ ‘?ﬂgg'azln ich a co
' #hi ch R and X adk AT ORI dEay | nf;&faw;msesﬁrgﬂ ﬁﬁ‘ae.mxa,s_

th 4-isocyanato corg ax X is polyﬂuoromethylethyla , 'in which 3R WIRal ICdyaride it Raqiaf t er .

% reduced to for mvitheongmlyGumsloalki e!mmmcﬁthesfotmmnd X |s , 50 nmethyl. 17. A

L’ prog fss according to any of Claims 12 t 5 in which the pol yfluoro- 50

d al kyli deni mine is hexafl uoroi sopropylidéitmne. 18. A process according to
any of .Claiggs 13 to 15 in whi ch t le-@m, Lz, 55 | aIkyIidenim’nesis
pent af I: uor oi sopropyl i den| m ne. 19. A

. process for prepa Pﬁ‘dn PR By mpeund 4 £ %‘g |n CI ai m
L Cpetantal y Sy A ﬁ&rm*d% ?A%&'y%,;o e TR
d 1,147,541 20. A frosi Zramgm, hdér @6diGdns @hiemmﬁuammaap&rmdp yﬂuarom&mess -
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* active'ingredi eng &r #7dj an PIHO8 oxi ¢
phaggraceuti cal - qgi;nc,bpﬁ,:%flﬁgg%sgﬁgﬂs i W%or h A@t)

> Bream a Buil dings, London, E.C. 4. Printex#for Her Mj esty S St ationery -
ﬁ Ofice: by the Courier Press, Leam%hlgo § 6? ]2369 Publ i shed by the Patent
Of fice,; 25 Sout hanpton -Bui |l di ngs T from whi ch copi es may be
-obt g4 ned- 35 Z and Z' being as in Claim 1, where a compound is required having Z? and Z° 35
" : respectively identical with Z and Z', or the cyanide is rcacted with more than one
P . such polyalkylidenimine where a compound is required having Z* and/or Z* different !
- from Z and Z!, to form a compound in which X is polyfluoromethylethylamino, from -
- which this substltucnt is eliminated by heatmg -
40 - ~14. A ‘process according to Claim 13 in which the initially formed compound 40
- wherein X is polyfluoromethylethylamino is subsequently heated in the presence of
a mincral acid to eliminate this substituent.
15. A process for preparing a compound according to Claim 1 wherein R and/or
X is other than H in which a compound wherein R and X are H is preparcd by a
45 - process according to Claim 13 or 14, and such compound or an alkali metal salt 45
. . thereof is reacted with a hydrocarbylanng agent, substituted hydrocarbylating or
it o acylating agent. :
tH 45 16. A modification of the process according to Claim 15 in which a compound
> * in which R and X are H 1s reacted with oxalyl chloride to form a 4-|socyanato com- C
y - 50 pougd which is thereafter reduced to form a compound wherein R is H and X is 50
it : : methyl.
. ' ) 17. A process according to any of Claims 12 to 15 in which the polyftuoro-
50 - alkylidenimine is hexafluoroisopropylidenimine.
I 18. A process according to any of Claims 13 to 15 in which the polyfluoro-
55 . alkylidenimine is pentafluoroisopropylidenimine. 55
' 19. A process for prcparmg a nitrogen hetrocyclic compound - as defined in
. Claim 1 substannally as descnbed in any of Examplcs 1 to 39 herein.
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ERRATA SPECI FI CATI ON No. 1,147,541 Page 4, First Formula drawi ng: for
"NC(CF[err]Z)CF[err]Z" )NH err]" read "NC(CF[err]Z)(CF[err]Z )NH err]" Page
6, line 51 for "Z' =Z=H' read "Z' =Z[err]= H'

5 Page 9, line 44, for "CdO[err]" read "CDCl [err]" Page 12, line 44,
Forggul a drawi ng: after "HNCH2" insert "OH' Page 14, line 9, for existi ng

fornitla’read [err] : : 10
Page 16, d ine 27, after "Z'" insert "=" THE PATENT OFFICE 19th My, 1969 15
20 25 . 30" v 1,147,541 _ v

- . 20. A nitrogen hetrocyclic compound prepared by a process according to
~/ Claim 19, ® d d by vAP , &
21. A pharmaccutical composition containing as active ingredient a compound
according to Claim 1 or 20 and a nontoxic pharmaccutical carrier. L
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. copies may be obtained, : :
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| ERRATA
SPECIFICATION No. 1,147,5'41 T | . Int. Cl.

Page 4, First Formula drawing: for

“NC(CF,Z)CF,Z")NH,”
req
“NC(CF,Z)(CF.Z")NH,”

Page 6, line 51, for “Z'=Z=H" read - '
. “.ZI =Z.‘| =H’) ] . . . 5
Page 9, Iine.44, for “CdCl,” read “CDCl,”
Page 12, line 44, Formula drawing: after
“HNCH,” insert “OH”
Page 14, line 9, for existing formula read
“  H,C—CH, * '
N = | ¢ce .
H,C—CH,
Page 16, line 27, after “Z7” insert “="
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