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10 wherein R represents 'a_halogeﬁ- atom and » is an 'infeger from 2 t_o-6, and acid 10
. addition salts of those isobutyramides, ' '
. The new compounds may be prepared according to the invention by reacting
' -_stpxchwmetnc amounts of the ‘corresponding acid chloride of the general formula

. o_l;"”s_cocl

15 and the appropriate: amifoalky! nitrilé derivative of the gencral formula . 15
_ - __'NHz-,—'(CHg),. 5 o
- (in which formulae -R?-.and,'-h_ are as above defined) in a mxxture of polai- énd non-
polarsolvents. - ... . T - _ N
_ The above compounds may alternatively be prepared according to the invention -
20 . by the action of the corresponding substituted sodium phenate of the general formula 20
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The N-cyanoalkyl-a-bromo-isobutyramide may be readily obtained by the. re-



according to the reaction schene: [err] Preferably the synthesis comrences
with the appropriate substituted phenol which 5 Is converted in situ

[ nLo_tJluodLum_phenaLe—bHeaet-Len—W—Fh—sed-Fu-m%—ﬁ----sol ution in 5—ethanol.
The et ha ~is then replaced by toluene by the addition of an excess of
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treated wfd h di et hyI taéc[ her and .crystal | zed. from-di i sopro yI et her. 5%
There were t husTRDpoIde Farkes Becordiny it the patieds baf is aypidallyt Berveery 85 abd #rze pr oduct
35 nelting at [perdhy. The conposition of the product was in conplete
agreement wi t h_ t hethedpesionis fllsrreyed bydhe follqing Exelght  266. 7). This. corrpound
was insoluble in watet- but sol ubl e i gy 10r gani ¢. sol vents. The
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Exanpl e 1 was rﬁ ;,pgi, ShGeR
was repl aged by choriié utooﬁpherwmyy tisiddrest n rl‘hc eemperatobe . wad ngin@ingdh below

10°C during the -addition period and then the mixture was refluxed for 4 hours and

evaporated to dryness. The product obtained was washed. with a sodium carbonate

solution, treated with water, extracted with chloroform, dried, treated with diethyl

ether and crystallized from di-isopropyl ether. . - .

35 There were thus obtained 128 g (yield" 65"/°) of a white crystalline product 35

melting at. 70°C. “The .composition of the product was in complete agreement with.

the ‘formula C,,H;sN;0.Cl (molecular weight 266.7). This compound was insoluble

- in water but soluble in many organic solvents. .

The p-chlorophenoxy-isobutyryl chloride was obtained by treating. p-chloro-

40 phenoxy—xsobutync acid with SOCI, in anhydrous benzene. ‘40

: Example 2.
' . N—cyanoethyl-p—ﬂuorophenoxynsobutyramde .
‘The procedure of Example 1 was repeated except that the p-chlorophenoxy-
isobutyryl chloride' was replaced by p-fluorophenoxy-isobutyryl chloride. There was

45 thus obtained, with a yield of 71%, a white crystalline product melting at 75°C. The 45
composition of the product was in agreement with the formula . CysH 1, N,O.F;
molecular wexght 250. 2
Example 3.
' N—cyanobutyl p-chlorophenoxy 1sobutyram1de
.50 The procedure of Example 1 was repeated-except that the 3-aminopropionitrile 50

was replaced by ‘5-aminopentanonitrile. The yield was 81%, of a white crystalline
product meltmg at 88°C. Analysis of the product showed a good correspondence with
the formula C,;H,,N,0.CL
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. thus obtained, with a yield of 71% a white crystalline product:
45 conposition of the product was in agreenment with
; mol ecul ar wei ght 250.2. Exanple 3. N-cyanobutyl
The procedure of Exanple 1 was

repe except that the 3-am nopropionitrile 50 was replaced by
5-a anonitrile. The yield was 81% of a white crystalline product
mel t '[err]. Analysis of the product showed a.good correspondence wth
t he for aferr]. 4 ) . 1,518, 764
4 TABLE Ref erence Conpound Congsieéh of Exanple 1 Triglycerids4lnitial
1.611—(rerr] 0.093) 1. 59 . 155) Final ")
1.137 ([err] 0.085) 0ad €11 0.101) Decrease -
0.474 ([ferr] 0.102) . 507 ([err] 0.089) Total cholestgrol Inifial
3.31 (4 0.121) 3.17 | ( Refetebde) Casippmd | Compound of Example 1 2.85
(0.170) . Z. 70 (] err] E T69) DECT ease : ¢ 0.46
([err] OJ107¥ielvcerid 0.47 ([jerr] 0.058) Total|{ lipids Initial N |
9.985 (]0.34%—— ' 9.94 |([err] O.454) Firal
8.755 ([lerr};9,491) 8. 36 6?{e r(i 431) pegs
1. 210 ([errimtga. 244) - 1 575 cHdod 19d) =t 51590 ofl the
conpound jof Fixel i nventi on appefar s1481mi (=0.085n t e t eaoad (ebabysterlol rate but-..,
m)re-favqur'agl e on the triglycerids_and total Ifipids rates., WHATT WE CLAI Mg
1S:- 5 - ecreafe  An i sobut yriani 847bf @h¥2Yendr al P8t AEP2B8® or |an acid !
additionjsalt. thereof. 5 2. I cyanoethyl-p-chljorophenoxyisobutyram de.- 3.
N-cyanoetihyl Tpraf éhdesephenoxyi sppbut yranmi de. 4. N cyanobutyl - p- chljor ophenoxy ..
i sobutyrgm dé- 5. A process f t he preparationf of a conpound adqcording to
claim 1, {conmitiai ng 10 react g st:00.chy ongt ri g ranguplsyof an acid
chl ori delof the general formul, ' 10Q’J7err] W th an am noal kyl nitrile
derivatiJe oFithe general fornul a2#&rr{* W& ei | R PdPr 584628 a Hal ogen at-om
and n isfan ppheger from2 to B, pRea @Waidie Y  o.47 U okgyH-Poljar and
pol ar soljvents. : : i 56. A
process flor the preparation off a conmpound accor{ding to claim1, {which _
conpri seg -rel&“_l_ﬁ.b‘.dii n a-non- prol ar solvent, a srubsti t ut ed -sodi urp phenat e of
t he _ : - : '
Initial -+ 9.985  (+0.342) 9.94 (= 0.454)
Final 8755 (:0.49D) 8.367 (2 0.431)
Decrease 1.210  (: 0.249) 1.572 (+ 0.198)
- The activity of the compound of the invention appears similar on the total cholesterol
rate but more favourable on the triglycerids and total lipids rates.
WHAT WE CLAIM IS:— : |
5 1. An isobutyramide of the general formula I or an acid addition salt thereof. 5
2. N-cyanoethyl-p-chlorophenoxyisobutyramide,
3. N-cyanoethyl- p-fluorophenoxyisobutyramide.
4. N-cyanobutyl-p-chlorophenoxy isobutyramide. .
J: A process for the preparation of a compound according to claim 1, comprising
10 reacting stoichiometric amounts of an acid chloride of the general formula - - 10
_ _ o,
n@_o-—c—-—cocl
o &g -
- with an aminoalkyl nitrile derivative of the general formula
" NH,~(CH,).—CN
wherein R represents a halogen atom and # is an integer from 2 to 6, in a mixture
15 of non-polar and polar solvents. 15

6. A process for the preparation of a compound according to claim 1, which.
comprises reacting, in a non-polar solvent, a substituted sodium phenate of the

general formula

RO_bN. |
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~ The actmty of the compound of the invention appears slmﬂar on the total cholesterol
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" WHAT WE CLAIM IS:—
1. An isobutyramide of the general formula I or an acxd addmon salt thereof
2: N-cyanoethyl-p-chlorophenoxyisobutyramide.
- 3. N-cyanoethyl-p-flucrophenoxyisobutyramide.
4. N-cyanobutyl-p-chlorophenoxy isobutyramide. -
.-5; A process for :the preparation of a compound according to claim 1, compnsmg' ,
_ reactmg stoichiometric amounts of an acid chloride of the general formula '

. OHs :
R—’@—Of-_ —-cocl
: ICHs C
with an aminoalkyl nitrile derivative of the general formula
|  NH=(CH,),—CN _
wherein R represents a halogen atom and # is an mmeger from 2 to 6, in a mixture
* of non-polar and polar solvents.

6. A process-for the preparation of a compound according to claim 1, which
comprises réacting, in a non-polar solvent, a substituted sodium phenate of the

general formula
O
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~Injectio

N- cyanoet hyl - p-chl orophenoxyi sobutyram de Into a 25 litre reactor fitted
with cooling and stirring neans there were poured 3 litres of ethanol, 60 g

0 of pnhlnrnphnnnl (1 Q44 nr'nll After 5 Qtrrr|ng
for 1 hour there were added 3 'litres of tol uene, and the ethanol/tol uene
5 azeotrope was removed by distillation. 2 nmore litres of tol yere“nere
added and al so 425 g of N-cyanoet hyl - a- br ono-i sobut'yram de, 44 nol ).

The m xture was refluxed for 10 hours, and 2 Iitres.of' t ol ;‘u e then
reaned by dIStI||atI0n ' ' )

gave.

"\_%eut rali zed with HO , dri ed amdantpleycst aI I| zed 10 from di -1 sopropyl et her.
h

ere Were hus obtaNrF@Q! AYBP: 1’29 a white cristal line product

msltrng ifh cyolige. (#fﬁ?? ded to the fornula
51(1% z?"n%l“gﬂg gﬁ@g :ﬁr'gzﬁl e-inwater but 15

[ ersr | '
sot bl e azevtrmustmscmmm bor dtion. sblmo&nﬁﬁes of toluene were added and

15 Eaéarrpﬂl gt flﬁo |lmbburyram de The procedure of
Exanpl e g vea repl aced by
p-fd UOVQﬂhchnﬁl; ctathme ed yg th 20

N-c anoeﬁ:dnyﬂl-lsoptopxlmhen sobut ram de There Was thus obt ai ned wth avyield

of 67% me%tl P ’§’l‘°&| 2:1°f mw»m Anal ysi s showed
2 goon B % b e e ot 250. 2
enoxy

'Exgspl e lubllirC Iorgﬁnd:daivaﬁ I SO utyram 15 The

aju’a.s’f

procedure of Exarrpl e 4 was repeat ed _except that the N-cyanoet hyl - 25
br ono- |sobutyram de cyano tyI a- br ono- |sobutyram de. The
yield was 8f eeféﬁi’m{ R’Si'gi “?’%"’ﬁ i ﬁm;{mw&e@ot e 1], analysis of
whi ch shtepledda:y pdobr@wnblemmdﬁacﬁaewhnt tR@tmest’ Wasl rRadkedr with Exarrpl e 7. 30
Thé0 pr od¥¥ butytamids. Bhemewas tyslobthinedewith  yield ek 671091 c 0

phar maco e %‘&Fmp s’hWﬁiérg"‘alr‘@“?B‘WﬂﬁF‘? zed bel ow.

TOXI CI TY The acu“t ‘fdf(l cfty was s hed per os oh mice and rats, by the

usual t echni ques The LD 50 veﬂxuﬁ;se ere respectively 1 g/kg for mce and

2.4 glkg for, 35N 'CYamb d of  Exanple 1
%lg—'or t ems: m ?ﬁ“ TS 2 & kg for both
B§SS°

on m ce, yidGra®8EY, of. a5w a; Cwhigh toxicity of the
conpoundshwedEmeIEsmnmwtbgsénmtdeduHﬂNiQaCb ‘at the doses of 40, 80 and 160

ng/ kg (per os) and no drffererﬁ \f\a.? noticed between 40 - ' treat ed and

conorol ani ’l‘lﬁ'p&duct of Examples 1 to 3 were. submltted to toxicological, pharmacological 30 40
PHARMACGInd@ifichY stiidipswiiichaire suﬂmmédmwt al hyperlipema an i

hyperchojﬁsgicﬁﬁfl emia were induced in nmale rats by an |ntraper| t oneal
he  debi Qi O3E deemnifi/ JiP)os oNGRL b lids, W5' G WAt ed

techniques. The LD 50 values are respectively 1 g/kg for mice and over 2.4 g/kg for
35 rats for the compound of Example 1. 35
: .For the compounds of Examples 2 and 3 the LD 50 was 1 2 g/kg for both on
mice, and over 2.5 g/kg for both on'rats: .~ .
The subacute toxicity of the compound of Example 1 was researched on rats
at the doses of 40, 80 and 160 mg/kg (per os) and no dlfference was nouced between
40 treated and control ammals : 40

PHARMACOLOGY _ : o
Triton test.
Experimental hyperlipemia and hypercholesterolem1a were induced in male rats
by an_intraperitoneal injection of triton (dose : 5 mi/kg). These rats were treated
45 immediately per os, either with the product of Example 1 or with a reference com- 45
pound, which was 2-(4-chlorophenoxy)-2-methylpropanoic acid ethyl ester or nicotinic
acid (three batches each of 10 animals) at the same doses. The best hypo-.
cholesterolemic activities were found for the compound of Example 1-and the first-
: mentioned reference compound, whereas the best hypotriglyceridemic activities were
30 found for the second reference compound and the compound of Example 1. 50

CLINICAL TRIALS ' ' '
20 patients were treated comparatlvely, successwely by 2-(4-chlorophenoxy)—2—
- methyl propanoic acid ethyl estér as reference compound (30 days, 2 g/day) and
_ - after 15 days without treatment, by the compounid of Example 1 (30 days, 2 g/day).
55 . The average. figures in g/l for initial values, final values and decrease for triglycerids, 55
total cholesterol and total lipids are listed .in the following Table. '

//
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45 i medi ately per [err], either with the product of Exanple 1 or with
a reference com 45 pound V\/m ch was 2-(4-chl orophenoxy) 2- net hyI propan0| C

the same doses. The best hypo- choI est erol em c activiti es vvere found f:

t he conmpound of Exanple 1 and the first- nentioned reference conpoy _
whereas the best hypotriglyceridemc activities were 50 f gund &t he
second reference conpound and the conpound of Exanple 1. ;

CLI NI CAL TRIALS 20 patl ents were tre 1;dlggorrpar atively, successi vgy

—n.

2- (4-chl hy -

corrp@/nd (30 d!il!t$p Mcsgﬁdkyl)a-lmmbtseﬁtnmmxck&fdmysnemwmuh treatnent, by the
conpound of Exanple 1 (30 days, / day) . The average figures in g/l
for initial values, final val ues.y’ d decr ease for tri glycerids, 55 total
chol esterol and total |ipids aecliconNgl {cH, b hacN ol | owi ng Tabl e. 5 '

1,518, 76& with an N-cyanoal kyl - abr onoi sobutyram de of the general formula
[err] i n=whi ch R represents a haFf¥gen atomand n is an integer from2 to 6.
7. A process gg G“OMr }nlatge, 3 henate is prepared 5
insitu by the g@%ﬂ%&%&%ﬁ&%&% @%eﬁ@@?ﬁgﬁ%gﬂﬁbﬂ prepatedd phenol . 8.
A process accor thepactionodf medBimpon the stivited rienel non- pol ar soPvent i's
tol uene. 9. Atglrue(gg agPing go flemaw W&’Wﬁh‘t%“ﬂ"“ﬁﬂ‘&nﬂsn t he :
reaction is carrigcd sbtess H&@ﬁlﬁg&@ﬁﬂy‘&* claftis § fo0 Wherlif thk Feddh s carrldd

10. A process Juoﬁnd&heﬂupfoe&aha dlsrhotﬂ:f a corrpound according to claim1,

subst an-10 10 t. gl1PyA Process peeparptipn pfy ¢ cempopndoasgerding 1o claign b sehetprsi . 1. A

t herapeutic cd ‘i‘f‘ﬁ ? LY ﬁé}‘@o&o&e S0 %\E ac@o?&? ging to cl ai m
1 in adm Xt ur eggdh 1 addi L th . arrler
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