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(54) KETENE -DERIVATIVES AND THEIR PREPARATION.

(71)  We, Prizer INC., formerly known as Chas. Pfizer & Co., Inc, a Cor- - -
poration organized under the laws of the State of Delaware, United States of America,

’ . of 235 East 42nd Street, New York 17, State of New York, United States of America,
' do hereby declare the invention, for which we pray that a patent may be granted to -
"S5 us, and the method by which it is to be performed, to be particularly described in and r.5

by the following statcment: —
This invention relates to a scrics of novel derivatives of arylcarboxy ketenes, to
methods for their preparation, and to their use as intermediates for further synthesis.
More particularly, it relates to a series of novel arylchlorocarbonyl ketenes and to the :
- .10 corresponding bromo analogs; to novel arylcarboxy- and arylcarbothiolic ketene esters .10
derived therefrom, and to the use of the esters as novel acylating agents for the acyla-
tion of amines such as 6-aminopenicillanic acid. .
! The production of ketenes from malonic acid derivatives is described in the litera- ) [
) ture. Staudinger, Helv. Chim. Acta 8, 306 (1925), for example, prepared a scries of E !
+15 Jow-molecular-weight dialkyl ketenes by the thermal decomposition of di(lower)alkyl 19
substituted malonic anhydrides. In a modification of this method using mixed an- = _
hydrides prepared from disubstituted malonic acids and diphenyl ketcne, Staudinger T q
ct al, Ibid, 6, 291 (1923) and Ber. 46, 3539 (1913) prepared various disubstitutgd '
ketcnes by thermal decomposition. A still further method comprises the dehalogena-, .
20 tion of «-halo acyl halides with zinc (Staudinger, Aan. 356, 71 (1907); 380, 298 20
. (1911))..By extension of this reaction, Staudinger et al, Ber. 42 4908 (1909) prepared '
ethyl carbethoxy ketene by the dehalogenation of dlethyl-a-bromo-upcthyl malonate.
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2 Anot her net hod, the deconp05|t|on of diazo ketones has been
used to prepare cer- 5 , v
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is f. -ther known that certain dlsubstltuteq acetyl chlorldes ;
under@yo dehydr ohal ogenati.on under the influence of tertlary amines to form |

ketod 5 ket enes. This method, however, appears to be limted to the ' .
prep ati on of certain aryl 5 , and hi gh- nol ecul ar - wei ght ket o ;
keies al | Qf whi ch are reI atively resiigugmp to di- merizatian |
( St-adi nger -et—at—Ber t):jq +968)~ The—TeactiTomn of i
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The - dame aut har S ketcncs Tj: method however, 4ppQBIth h( hrﬁn&d t@th'& plepdrdtiah of/dagdin ﬁdye ,5
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by vEuum distill ation of the reac-/ 30 tl on product thus forned.-The -
progegs and the conpounds prod&ce?{are SUMmTaY i z% 7o 30 by the
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Regli- C=C=0 '
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' 0
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an @ryl substitut eoF°m§P‘t9ﬁ'PE; estory of arylt darboxy and aryl-carboth
se’li‘.-;-ct ed from P(X) Efgﬁiﬁ. SRR - TRt PRECA [Py fﬁ‘rﬁd"%(f%("f‘@'r MP@T B Xis
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The§ dithal i de t hus produced is 45 . thermal | y deconpbsed at :
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3 or COX |
Rlerr]-C =C(SRlerr])O ~ _..which rearranges with elimnation —
of hydrod@h~hallde to t he arylcarboxy or arylcarbq;_,*v kL
thiqlic ketene ester. - ' The novel aryl carboxy and
aryljcarbothiolic ketene esters of thIS I nvention are '5

espdci al ly val uabl e as agents for the acylation of amines with productlon

of esterg of [err]-carbothiolic and 1[2‘?550]9 carboxy-[err]- aryl acetyl. asm nes.

Fhey
suct

ar e—par-teth-ar-y—tsetH—o61 Ay-at-0R—ok—ani-nes
as 6-am r@peni Ci 1Y anic acid for t he. producti on .of known and _
| antibacterial agents. Prior ar(tIOXret hods for intraducing [err]- car boxy }

nov g
aryllacet yl . 10 groupg | | esi( no conpounds such as

;6-.afi nopeni cill anic acid have nade" use {D acid 10

anhydri des, mwset r(hrraﬁgtsmpthe;llmbiﬁtl(ﬂaﬂf dydﬂ@kn Htige @fthcodryitartioRyl @nurylcaid6d ds. The use
of the thiolic ketene este r| or ac 911 ei(nts requires extrene cautj on
suring « ot o A TR OIS Sl Rt o
watijsfactory yiQruohioR d ADoK {' lﬁxﬁ&lla@@r W5 Yor GhOUP .
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her gi nafiter defi
[erf] '

acyl at i on-aeyipeipst of apfincs Isncts as ﬁmemncmnllaom atnhéorohdmbduhhndf keas tinds OOt hl y and '

esters of phheacylmyig agants jteskatreﬁte&ut oflditine ﬁic}i
oxet enes dﬂ?,l aghw'l/gm' d$ ndser»lortsitdemboxirmgefdm omdsomeact in a
e acylation 3fl ﬁﬁﬁ

o d gapidin
with amines at lo E ;?I:Jgu no unsesl ablg fﬂgag cg’g FRBTH whi (i;' they
derived. The acid halides and esters o is l%ubimw zed Tn the
oW ng S e( werexetenes (1,3-epoxypropenes) in solunon Thcse co ﬁiﬂi react in a manner i

R R AR e SR ST e e

According to the present invention there are

novcl antipagterial 3gc nré gmethods &gy yaamj gduc
) rou to ino compoun such as mmopcmcn amc ac1d ave m e use
unde S' b ag?e b)f ’E’h‘?«ﬂ cnﬁn or ﬂlmple, or acid -a%hdcs of aryl malonj c acnd Thc use 5 cid al i des

proyvi ded conpounds of 'iﬂ'r?.=fcowrul a: .+ Rlon—-ﬂﬁ—lc c=o

Rlefr]-C=C=0 C=o de .

25 . - o 0 | V I L

o er 1 ... XCDyhyein Reff] is X¢ED 1 . thienyl
furyl L 30 . T pyridyl : : ' g

30

whelr

_ phen —p0. substi tuf ed phenyl '
ei n 'igpe substituent is (I! ovver)al kyl, ¢hloro,|{Rgno, (| ower) - 20
al kjoxy, _di_(I ower) al kyl am ng. va 0 t hyl ; o _

A 5 8§
R— ICH—c—NHa‘,

. . " . C —X'
. L~

wherle‘n:: Z in Formula 1V is X or X’ and Ry, R;, X and X’ are as heremafter defined.
is -

S .
—CH—ch c (chy, ’

' AY

O=C——N——CH-—COooH

According to the present invéntion there arelprovided- compounds of the formula:

L4
B ‘ S Rr—(|:=.C=0 S _ _ 25
. ; . | . | . C=o . .
: : )lcr .
, .oTorIT
wherein R, is ’
. myl _
30 * pyridyl ' . ' S 30
phenyl : ' '

mbsmuted phenyl wherein the substituent is (lower)alkyl, chloro, hromo, (lower)-
alkoxy, di(lower)alkylamino or trifiuvoromethyl; i

\ .




4 1, 243, 209

4 and X' is X, CR[err] or -SR, wherein X is hal ogen;

wherein Rlerr] is e e S LIS E L L ]

b 1S tuent Ts af Teas 0r Q, .. BI-GITD; —~F-++I0r O, -
(1 dver) al ky . (1 ower) al kbxy, | ower al kanoyl , carbo(lower)al koxy, nitro, or i

di 4 ' (1 ower)al kyl anino; ' furyl - qui nol ylt
109 met hyl substituted quinolyl ' o
10_: - ' phenazi nyl 9, 10- ant hr aqui nonyl _ § ]
phghant hr enéqui nonyl . ant hr adg2#320915 - phenanthryl 4 |

(33B- benzodr oxol yT 3- (Z2-net hyft-4-pyronyl)
3- (B-pyronyl) or3 wd X i X, “OR='§,N-§Bt hyl).pyridyl;" 20

20 + wher SRl o8 ' JcH=cHO |
- CifCH CH=CH- phenyl or CH=CHS- . -C(O - CHZCH- C( O -4
-CHerr]-CHSrr] - S- substituted phergf % east one of chloro, bromo, fluoro, \
or _-__ MHEN- CH=CH- - (lowcr)alkyl (l carbo(lower)alkoxy, nitro, or dx-25 |
5 N y T (lowcr)alkyl ammo, : !
whegein Z is m, , ;
-Ctgerr]-,-CH.err] - -,-CH.err]-CH, (Cl-l[err])[err] or-(CI-l[err])[err]-.
. 3 subst !éEﬁ’“ﬁf&‘F‘fM"l’\‘/es t her eof . wherei'n the substituent #& }
met@yl, chloro or E}&ﬁ_ﬁ,mm “monyl benzyl 3Q - - substitut ed benzyl i
303 wherein t qu inbifyD t is _ N chl oro - braono’
flugro 35 ( hwbvexedyh| Kyl =~~~ o L 18
354 5 1 owe{’{)aéae"g}gglxmyl) Co ovver)al kanoyl T .
cargo(| ovver)al koxy 3. (z.mcmy1-4-pmny|)t ro or 40 - d| (I ovver)al kyI am no; '
40 -3 pht hal i m dd#prényl) or . - b| cch o - i
[4.4. 01 decyl (N-methyl ldyl - o o
t hufly! benzohydryl . . - -.tenchyl 3
chof esteryl 20 i sof enchyl 45 © 20
al kényl having 'up to 8 car bon atons Y 7- adamant any| t o
45" 4 al kynyl havr ng up to 8 carbon "atons oo :
(2-gyrrofidino) mjnadn v, s , cycloal kyl or (lower)alkyl-, substituted
cycfoal kyl (4-i mdazol Wg gel(m,d-O— —CHeaOHsCHli&Ci—3 to 7 carbon -
atofs in the .o 1A Vi Eg?—m)lety '
2-igdanyl eyl 50 %’ﬁ%ﬂ_ W 25 ‘.
f urg] met hyl 50 RS : a
[ 2,8} di (l.ower)al kyl -1, 3-di ozol on4-yl ] net hyl pyrl dyI met hyI .5
1,248,209 B , _ , 5 "
ac-4pdanyl or substituted derivati ves t of" wherein the substituent is
methyl : ‘ ' .
whcrem Z’ is —CH,—, —CH,-CH,—, —CH,—CH— -(CH,),- or ~(CH;)=—y |

or substituted derivatives thereof wherem the subsutuent is met{\yl, chloro or bromo,

benzyl - . . o . .
30 subsmuted benzyl S e ’ . R |
: wherein the substituent is : o ' v
.. chloro - . o
. bromo : ! . . !
-~ fluoro ' IR : : : i
35 (lower)alkyl S : o 35 |
(lower)alkoxy - : : ' : ;
! (lower)alkanoyl . . ‘ j
carbo(lower)alkoxy ; ;
' nitro or _ : ] i
40 - di(lower)alkylamino; : ' ‘ S 40 :
phthalimidomethyl ) ' . bicyclo[4.4.0]decyl . :
trityl . thujyl !
benzohydryl . : . fenchyl
cholesteryl _ : isofenchyl S
45 alkenyl having up to 8 carbon atoms 7-adamantanyl 45
alkynyl having up to 8 carbon atoms "~ (2-pyrrolidino)methyl
cycloalkyl or (lower)alkyl-, substituted cycloalkyl (4-umdazolyl)mcthyl
having from 3 to 7 carbon atoms in the . , 1-indanylmethyl
- cycloalkyl moiety 2-indanyimethyl -
50 L - furylmethyl .50

. [Z,Z-dl(lower)alkyl-l,3-dioxolon—4-yl]methyl_ . . pyridylmethyl




chl oro or brono; ac-tetrahydronapht hyl N-substituted

derivatives thereof wherein the substituent is nmet hyl, chloro
or brono; ~— 5 al kyl or substituted—(louer)al kyl _

5 —Wner ein the substituent is at.least_one of: . '
chl oo : bromo | : fluoro =~ 10"

nitr , ) o

10+ s carbo(] ower 12450y . 5

(tl_ower ) al kanoyl danyl b d der li( ko - i
Syang 15cm°r:c°1: bi::?n o::r su ﬁxtute 5 tlr(ve hgéé\& v)l erem éX substituent is methyl,

15 ac-tctrahydronédhmbN)suHSﬂnythdi ddrivath;sl thmfof wherein the substituent is

(1 o r)aI kylsm“?‘ oro or bromo; [err] CH[err] NR[err]R[err]

- CH $r 1] 2CH Sppdet "sr:r: “Wﬁﬂ G120

-CH @rr] - CI-l(CI—l[err]c)nrodN err ' _

20 bran@H( CH[ err] ) - CH[err] NR[err]R[err]or (Iovver

al ky ene? Y[err] ﬂ:l:(:o 10
(I'ower)aq(yl [err] ca,bo(lowe,)-alkoxy wher ein -NR[ err]R[err] '

-NH( f ower) al kanoy! ,(lowéxalkenoyl]

(1 ower) al kyl £'°a‘:'l’(~‘)’)a oXywher ei n the (I ovver)al kyI groups may be al i ke or
di ff érenjg.l < (lowe,)a]kgg,g,capm(l ower ) al kyI anili ho;” - 25 = andi Y[ err]
is (lower)alkylsulfinyl or N azet1di no
azir}dino (lowcr)alkylsulf%vhrol idino T pi peridi no

30 . ﬁﬁgﬁﬁgﬂ,&ﬂf-m,n . Lo

30° 20 —CH,—CH(CHJ}-RNR/RP'60| i no 0 N (Howegg)al kyl
pi pef azi no. —CH(CH,}—CH,—NR,R, py+(lobepalkylene}—Y, . .~ - . inidazolo

35 . 2|mdazoI|no' S :

135 2, 5-di net hyl pyrr(}lﬁ“ﬁpﬂﬁ" S e 1,4,5
,6-tletra hyd w&wr-r—mud id -D-NH(lower)alkanoyl N 4-ret hyl pi per.i d| no or '
2, 6-di met hyl pi peri di no; 40 wher & n each of (I ower)al koxy, _
(1 ower)al kyl and (Iower)al kanoyl have froffewealkwd 4..40 - .. - carbon
atongs, and. (| @Ndrdindd 3 carbon atons; and R[err]
phenyl , nono- qndd-r-N(lo\mﬁ?mhmu%)g‘%’:ﬁ‘tﬁlﬂlieegﬁlﬁeerﬁ% wherein the- substltuent |s
at lleast®one ®f Yiis - chloro, bromo; fluorag, (I ovver)al kyl, 25 .
(1 ower) al koxy-or" tr’ﬁ‘flj"ﬂg)rorret hyl, with the proviso = - that only
one |of' the positi ORgrolidiné ho tO the t hi‘o "group of " t'he phenyl nmoi ety he sub-
45 stituted; wpeeie each of (Iower)alkyl and (Iower)al koxy contain
from1 t¥ 4 car bon;"“°ﬂ’5°""° - atons. O the 1¥wer

al Kyl , | ower al koxwfl %g,;zrmyl -and car. bo( | ower) al koxy groups.

tho e having from (py‘:eoldo f)our carbon ators in the al kyl, alkoxy and

al kgnoyl . noi et i es imidazolo are preferred since the reactants bearing
suc grdﬁps are rmzrg‘“d!dnﬁ] LY duai | abl e than 50 ° are those r¥quired
for |such goups havrmg,saet ﬁ’ miigroer of cabon at ons. - 50 :

The {pr oducti on of awﬂulpipaﬁdmogand brono) car bonyl ket enes conprises the

reagtion cthy %;%EP a halo enat i ng agent for'
40 h h 1 lkyl

exaffpl e ‘Sel eck °'na‘fé‘ %L "B&Er&mc‘tﬁ%,ﬂy ?:’Lﬂ“ﬁﬁ E@?ﬁnaé W‘Wg”l “Ind

S X)[err] whghed,inoXo-j Gi-,afid BBbIRE P hédein tﬁrmsshﬁ&dé s% leEs@EMi o'?‘

frofp O[err]C. Chtotpa P@o[:e-rfi © (er)albfbr(loucﬁalhoangltrugud-dmmyl;)Mh Im@urovise 10 hours.

he posit h |
el gy S i oo LR SR S Ty S e
sol yehts are di &fkdi¢ loutrrmkyls lov&r glkoxylj Iivdeyallkamolyhad, caBb(RiveyloxyCrbipk . NONO-

i, M il ) o
: or
_ChI DI i deggand are those requu-ed f %rﬁtﬁ avi 2 reagter number of p ﬁ?n latom%'l *plegeei on slaer I Od
i s,|of course, dfperdedtitn l\fﬁ@ﬂbhfo d)@dib fArkBedes ﬁse@ﬁg reaction
.6 . of an arylmalonic acid with ahhalogenntmg agent for eﬂapﬁl@&plgﬁkﬂ from PX):, - -
517 W [
6. he nat ur ef f(ﬂg()’sgggc ior ]ﬁnods ranging Prom one Eour :gio houng Wa@%r‘gn Of
.r eag tSS, uEtéin the presence of a solvent system, preferably a reaction-inert solvent 55

system Suitable solvents are dialkyl ethers, e.g. diethyl ether, dipropyl ether, mono-
P n'l:;i d;methyl ethers of ethylene glycol and propylene glycol, ’met’imylzzc chlor’lde and
chloroform .

The reaction period is, of course, dependent upon the reaction temperature and

i.

1 :




tenperatures require | onger reaction periods than do higher tenperatures.
The nol ar proportions of reactants, i.e. arylmlonic acid and hal ogenati ng
agent can_vary deglvege_gf W to 1. 10 or hluher

.rﬂ.&tﬁl sfactory yields shoul d be at least......- - 5 T
stm cdi 0i NetTi¢.” 'I'n actual practice the stoichi orretrl-c ratio of reactants

S pr'ferred 5 - The reactants may be added all
at onge or separat el y | f separately, the order of

addjtfon is ndt critical. However, it apde%i’%‘”t hat the reaction is smath®r
and-sgoj ect 1o e s o wﬁft s, opEEE 1Sl BRI Seacls, B RPOST DY
CS

the c@ or of the re@, gcr iés!than do higher tempceratures. upon

i sti: -' atiom, en thertermyd sttighs aC tegktans, i abuaic kdibaridtialogreniag iagegt, agent .
di | wh h AP d: dategleh disbaridcti log:e gegh ag
The - 1Gn };ary widelg o HID lm‘lg(g @cr’tmgg ?gfxo i} yre;gm is pre etite{deaSt "5
ge”er,'.' ly pr Og?eSSego"fﬂ%‘g&myfﬁrﬂg@rgﬁc@m ce or arately If scparately the order of
col orf The . react i ofudfiionls Wtcriaidl. HRWEES & a HaOtlﬂe rehctibh is bri@thadckald ubfeex f -
hal ogghat i ng agent fewer ;!ldél-lrcacnom, as Evndcnicd lby tl;eo;otohgag %mybﬂnimpm:reamr@jiulaﬂy .
pr Ogr Eses f ro yel ‘jm 13 abP!h cn the lary l‘ﬂ?l onic acia s ;l ca to the fa ogenas l;;fli' I s red ) 10
aryl hdf ocar bon{ﬂ ke RO B e A T B R BT TR R St icikpyagent
di sti’fg a-, to the arylmalonic acid, ptrdga:s‘scsl fromaaltlao biB&cause of t heir great '
reactiity they are geﬁerwlﬂi Cfstoa lenppfeducty ar 'fqlf'(‘ﬁd from the reaction de disgilp- .
gen afosphereyal g5 TP ARt Y st g |
‘React r bn of thé ar y ﬁﬁ’-ro %}ﬁ B@fw@x Whrdns i 1§aﬂnm.otﬂamp.‘aeaol s is-
con- ‘3 ducted on al: dhm!aedatom a duptramvy drfromat-ﬂefc‘atto w°Cenlpemat-ur e of
fr om O[ err] C. rqf“L oL ketene to a ketene ester is desired. A reg ?%
Cr ke Chegpony PUESETE AL R0 b e o oA e
sol ve.'.;, , such as et hryﬁaethﬂlilar rmﬁ;tdiytylhelbda&:bqyl Hutmmmhm ippleint octahpati-de, '
chl.orcform  tures above J°C. produdes; s Far pamploryiics b tnt"?rOfm xi ng
and - s" trol of t he iﬁg 1; 3 olg aré lf m;x g}é;ct e corr pondmg dlc;tcr of the

. <1 ule R € nic St obtaine

than 1: 1 mopsr rafds Ql? AT RADAGIOERAG Witk B &mon Clliaed oteadin bhkiEDPhenss
or t e'-' per a- resulting arylcarboxy ltemncestcabmve PoOhigrar ]s(aondmadue @s isndzécobedc aci d
di est § 's. For ex an‘pr"ﬁc"‘ pfothedfjtesmedinte ester is not necessary. A tertiary ammedpqydﬁ is
used ger ol e of ar}Ffad 8¢ ?%@h‘ﬂ’lm REQOR, the ¢drogen, hplide ;5’6‘1‘?5‘1%6“’81%@%?" of" t he
aryl mffloni c acag is prmiu&getxbokﬁh.t&&m Aasthpf kadny lefigd p.ma&ccassl dbsceibddedbovear € 3p
obt.ai r#d by ©ooare excdleancylatmg agcleapmmgﬂ! lsdtedh foy | theadcplation [vf mpinescotperres
with & al cohol fol F E}Q ’f 5] °"é5‘f'yicﬁ‘§‘ amines. 2"'3‘°3f é‘ﬁlff%‘f“ﬁ%jl "&'l“ihkcﬁr boxy
ketendlester with a pri °” PSec g'ﬁté'm%/cmc Ricgeids s descri bed -
herei-@| Isol ation of the | nt ernedi ate ester is not necessary. Atertiary
am neyray be yse lét@h:%cgﬁ . c{:egcept or to renove t he ‘25
hydroggn hal.i dés pr OQUC pl%h‘)rhjnﬁ(guc a?' %Z’ le e¥ 00ml therc is added pho oro
ester pendd lorldc (46 g.). A fu %f @-Q tigd dixudedds fx dQ r

g lesters produtedhass weshe ethe ar.ahltyv:enoved by heBﬁhg on a steam bahe’ne)mehdnent N

acy! a-';_| ng' agents pafiuep black wheg aPQS‘F hal meme‘ﬁd otd therremaiging gthesy o-
duce: farr] - car 8t hi §i aaﬁf"' g =n,a§ it 3‘5?;” iy
val uafjlje as yellow liquid, is ‘redistilled &0@APC.San ‘05 lﬁnlﬂﬂt owd ﬁidoﬂg”]p in the infra-

6- ami pem cillani crtémgdm of the spectrum at 4.69..

EXANVPHE - r::lgtt?en :fl etshxs p;gcedure l:ut usmgdcli()t g o; %hen)!r‘lma::)mc acid msltﬁaddof s :

p- S s vigorous reaction on addition of the phosphorous pe oride
Pheny{a hl or Ocaﬁ%onyﬁ‘hﬁﬁ duct is obta{fncd PGS Pergs ' ’
A. To3ghenyl mal oni ¢ aci d 20 g.) In eth | ether (100 m .) there is added
phos ‘:. dr ous ) Bl Phosp{ OEUS lpcnltachlo g h lipa cqg%)s 1?1utc Aglr‘pﬂ dop gtirsed |
react§dn occurs: Th%‘:j‘ PR B2 ShS £y d e sfen O i) inidially ata tempera-

3 e addition. The mlxt re is
four.:3durs thegpt hexﬂat (ixeB Adrt fiva hbs And ADOKRE titant Sicch 18 2OFdord (Eipe@iitdOREN. THE
reactgdn moval ofhthc clhcr at 12D oimy Wd%@% goldg)i; cin;cagro ¢ \whigh 15%%8mm (;fisalkfd ‘t he
etherdifs renoved ang & J‘l‘fe‘ ;ﬂz — at 1.5—20 mm. 4 at;

; nr or; '
under re‘dUbe‘d Pressiefe pﬁﬂ;&;mp’? Fﬁﬁg ﬁ:ﬁt@ ;Eeﬁcget'lu.j rc'?acuum y
40 55 stirred at roaxﬂ en'i tu cl’fafooil Qieﬁ kefiGked For f6ur Réurd & Qliowed ass - -

-

m col | ect.ed: stf:d'rdygn h% g;ptn tcxapcraturc Tll:e excess phosphorous pentachlp edel 1s)ﬁltdrq dqui d,
Istilled at 72fapd ff ¢ ptmospher urg, Lierk
4 a
the produc tm l;::) o; rk ellown:ﬁ Jﬁllc Tes % }5635 &%@'ﬁ "%‘QT é" qvje

i on of &his . OREpdtitioR ob this pucctdag: &x@u@lgaﬁeqtﬁh&ﬂydn{mdt(bﬂpﬁbs]ﬁ&hﬁ oxpst ead

4Bhloride as Moqnmpz @RIt éns place| of sphosphagays pertachloridet restuces nhe
4dn of t he phoé‘ﬁ?cﬂ"‘ﬁ‘ pent achl or i de’ - 45 The
;@rjoduct is obtained. B. Phosphoro.us,' '
gl oride (23 g.) is added over a 5-minute period to a stirred ‘
n of phenyl malonic acid (10 g.) in ethyl ether (50 mM.) initially at
Pelr a- ' ture of O[err]-5[err]C Theterrperature
13[err]C dur| ng the addltlon The m xture |s 50

—+




EXAMPLE | | The procedure of Exanple I-Cis repeated but using
the appropriate malonic acid derivative in place of phenyl mal onic
acid to produce the follow ng conmpounds. .. _ Rlerr]-C=C=0 |

O=C @ N~ e ._.3-furyl

2-t hijenyl ’ 2-pyridyl o " 3-t hi enyl

3- pyni dyl 2-furyl : 4-pyridyl 10

otol I 0- bromo - 10°
Mot th[ LA . m hrnn‘nnﬁmkog .p._t..g.l_y.l._z_ :

o- chltor ophenyl Emhoxyphcnyl p- chl or ophenyl -

m metthoxypheny| The procedure oftExaimble 1dia expyaed bbt using the appropriate malonic pcuh‘et hoxyphe ny |

0- buttoxyphen

o-'trilf | uor armet-hyl.phenyl o-di net hy agliaphenyl

p-tri{f | uor onet hyl' phenyl o-di et hyI %&rﬁ ophenyl

mtri¢f | uor omet hyl phenyl m di net®s Inophenyl - .

0- i Sq pro?yl phenyl R; di met hyI am nophﬁnyl 20 o 5 ok
EXAMPLE 3-furyl 20 "Repetition

erivative in place of phenylmalonic acld to produce the following compounds

of the procedures of Exsmples |-C and Zb)ridylt usi ng PBr[err] I n pI ace, of
PClI[¢rr] prodqges *the3-§'l"eﬁﬂylespond| ng" briyms'dt’orrpounds

EXAMPLE oV

25 Td .a sol- U}nLtGLW of phenyl chI,Q

ketene (0.5 g.) in dry

chl-ofof orm (5 m ). 2§-tolyl there |<s-démi%diylanhydrous met hanol (0 1nm. )'
at r¢om t enperat ure. et el or i dep-chlorophenyl j 57 j perated.  The ni xture,

mai njai ngd under a at g ,;‘}f ni t r oggflexy

ni nuges ‘and t
EXAMPLE V 30
30
phenyl chl orec

'm-chloro henyl

ystirred for A6
he pr odue—hxﬂuaﬁmw ehyby eataipmmﬁhmnmphan&l t he sol vent..

. p-trifluoromethylphenyl o-diethyl pheny| Mal onat e
Benzyl "'zg;'b W‘haﬁheﬁylm g‘s‘lﬁeﬁm ry la solution of

ar bonyI Rete et hanol -free,

chlofof 020m (12 nl.) at roomterrperﬁ:tm&:ll dro en . chl ori de 30s

evol yed al nos
mxture i s st
added, and st

yresoed dixemnlgs I byicyting PBy|in glagsiof The
f,?'?lfﬁgg“f:%?hefcf’ eép"gﬁg?ﬁﬁrg’g""gﬂ?i‘f‘ * onal benzyl- al cohol (0.6 m.)
irr- 35 i ng conti Bxsehd Ot hree hours The chl orof orm

sol vent is evaporated of f. Mékyl Eesrloadi’hcnylca(%xy Ketene pon st andi ng, .

crystal 1%zes.
70l eff1C.
Calcp. for

ST g R o.iﬁ"fco,%%cﬂéﬁé%m b ot _’69-

is liberated. The mixture, maintained under a atmosphere of nitro for

20 thinkieesind] th@ﬂrnducﬁcco?&ecﬁﬁy evirpordbio QDAhélelvcnt

Founfl: C, 76.92; H 5.49%" :

EXAMPLE

Benzyl ol cohol (Bt Hkohod @ Zmli L Sl nEL

sol ug |on’of
(12
The mxtyel
m. -

- EXAMPLE V,
ibenz ”,hmy lﬁ%% I Phenyl N- Benzyl rral%a mate

eof%kr@rcmskeaarvo.syx &elelpd to a
(1 opb)-:} ﬂrwhéthnnoiefae,b(hh Orlhdﬂk mﬂ.) ﬂ_nﬁm pcramrcre 9d03ne chl gri de

OI.V? Oﬂan'lme 1at al ’H“et r Oge n gas
) .6 ml.) add
SO e%%ag B e (12
n RRbding| &p&n nftér hé thelty 2 GO -

tate forms THECH xture is held at -70[err]C for one hour wth occa5|onal

shakj ng and -

then warned to rOQM;t enperat ure. The mixture is held at

-70[err]C. for one hour wcht. for C,.H.,0,0 geaﬁdgnah 59@}« ng-and then warmed to

r oo terrﬁlerat

ure. The mxture is denﬂeredmmd 30549 the filtrate. 40

evaporated'to dryness. The residue what gumry solid, is slurried’ 50
in dther, filtered and then ﬂe%fﬁfﬁﬁ- doph R from hexane, m p.
143- 143 5[ er r ] C. Benzyl alcdhol (0.6 ml. in 2 ml. of methylene chloride) is added to a solutiéN eIl ySl S
Cal dd. (Nﬂ{lmen (1 0 ) in7Getigne ¢hlorige G- mly at 3-7890sin a
Fourld g 76 18’"{,1“’“ e??n The mixtureyis stirred for three minutes then 45
be in ylene chloride) added. An immediate precipi- .
1_1 _24 3 209 tate forms The mixture is held at —70°C. for one hour with occasional shaking and .

. then warmed to room tcmperature. The mixture is held at —70°C. for one hour with

occasional shaking and then warmed to room temperature. The mixture is filtered and
the filtrate evaporated to dryness. The residue, a somewhat gummy solid, is slurried 50
in cther, filtered and then rccrystalhzcd twice from hexane, m.p. 143--143 5°C.

-

: L * Analysis :
. Calcd for C.H;NO,: _C, 76.85; H, 5.88; N, 3.89%
Found: C, 76.67; H, 5.86; N, 3.99%

.\\.

}%}ﬁster of - Phenyl car boxy Ketene |




Repetition of this exanple but using the conpounds of Exanples |
pl ace of phenyl chl or ocar bonyl

I n
correspondl ng mal onanat es.

ket ene produces the

o ATy

and |11

~EXAR EALJ_;k A mXture of p eny mal oni-¢--acl g. SR
thji'.::;j_‘nyl chl"oride (30 mM.) is heated 5 to reflux for six hours to
gi vl a cl ear yellow solution. Renoval of the excess thionyl 5 |
chf}rlde by evaporation provides the crude phenylchlorocarbonyl ket ene. The
pur & : conpound ‘i s _obtai ned by dl1’§1 v309 at i on in vacuo '
EXARLE Vi Reppitin,of tis ox xee&?t ﬁ\re% AL ko e PPihd” nﬁﬁ”era'
Preganation Met hod place hcnylchlorocarb ?e:eﬁp dcémh ding Iai%daﬁs; e aryl
hal'gar bonyt ketene (0. in nethylene hl ori de
(suffiicient to provid a. c e sol uti.o 'g%;gi; Y 05 &j .per
grad | 5 O kehaBeeh Zg*;é Pt e ey il Bk i (o)
mol & .| The react i OBhisHd¥ thyI eaporation prov:desltﬁe JEFBden brahyReE ro k%fanea ere of
ni-tipden and sti rrednpbmdrspbpamdb)cﬂmﬂatbnmw@@ mnutes to 3 hours,
car ei ng taken, to exclude noisture. whSTREF ature may range 5 -
frong-{70C. to -20[err]C. Esters ofArylocarboxyK ﬁswﬁaﬁﬁﬂﬂﬁ ardibis Mefhear ed are:

pre Nt ed, beI v, To a solution of the appropriate aryl halocarbonyl ketene (9.Emblk) in methylene 10
R er§ ] chloride (sufficient to provide a clea )@pqn and generally from 5 to 10 ml. per gram
1 el h | -2-nitroet @&i tene) there is added the propef% ction !
Eqny aintained under an atmosphere od of :
4-nifr: Obut yl minutes to 3 hours, care bemg taken ture may range
20" % 15 net fryrh —~270PC.tto um:m 1 acet yl- - et hyI pr opylS
2, 2:4i ni troet hyl The compo "‘“’P"‘P‘M “"2—’%"{!‘@5‘%‘%t yl
1- meghyl - 2-chl oro-2-nitroethyl . . 2- acetyl propyl o :
1-trfchloremet hyl - 2-nitroethyl .. .- oxohexyl 25
1, 1-% i-,rret hyl -2, 2, 2-trichl or oet hyI o n‘ia‘fﬁo y-2,2,2-tri chI or oet hyl
25 % . 2- met hoxyet hyl ' " O=C~O0Ry
1- meghoxy-2, 2, 2-trifl uoroet hyl 2- et hoxyet hyl
met ;i I 2- |solBut oxyet hyl Rz et hyl
e 1 ethyl-3-oxobu
1, l’}.’z— met hyl - et hé&éﬁ@*umpmpyi n- but ﬂety{-l-methylgopg
30 7 2,2-dinitrocthyl 2-acetylbutyl S€C-Dut yl :
1- cyghoet hyl - . -methyl-Z-chloro-22-muoethyl - t -but yz-acetg:prcl!pyl .4- cyanobut yI
TomC -0X0. :
decyg} 2 2- '}WB by : ,im Yé}’yk lmcthxy 22,2-::.8.?0 tadacyls 35
1- chipromet hyl - 2- - . o
! ,2,2 trlﬂuoroethyl ¢
35 4 1- cyanmhaxy | chI or opr opyl mcth l . 3-chl or opr opyI .
l-c_yl“10222tr|c(;i$§y - et I-2 chl or oet hyl
1- meg hyl - 1- (1eq cyafg IOk 1-et ki Lchloroethyl .
et hok}) et hyl ¥ et nyloBenl oropropyl ~ 4q..- ¥
2- acy oxyet hyl l-cjranocthyl L1, 1- dg-bm]yu hyl - 2- chl or oet hyl:
40 2- but n Z, lthtwL ‘ - decy 2- br onoet hyI
. -cyano-1-me thyl a . :
2- agpf oxy=n-b §§ yl l-chloromcthyl-%-cy:noethyl - 2-br 0”35 ljmiﬂﬂ& ' 35
car bpjret hoxynet hyl 1-cyano-2,2-dichldropropyl 1, 3- cbahﬂ:@t@ﬂropyl - o
2- caf pet hoxyet hyl  1-cyano-2,2,2-trichloroethyl 1, 1- dl-mhhsd-rzf;hlerto let hyl 45
4- caf pet hoxybut y|  1-metyl il -cyano-Tomethyl- 5.y olygih thyf Alprast Loy
45 4 4o car bate { opyl Ll dmemyl-z-cmomethyl 0
1-.bipponet-hyl - 2- ChR-onwstokyethyl 1- ¢ar betlbrons '
1, 1-@| chl or omet hy| eagpiaxy-n-butyl 1-trichlor !Bylcar bomet hoxyet hyl
1, 1-H| et hyl - 2, 2-d X g:@g)’f _ 1-chf %&ff' -jcar bet hoxyet hyl
2, 3,8}t ri br omgpr opyliarethobutyl  1- car bet hoxy- 21 Brois S BRI E OO Y| 5
2, 2,81 3- t et r abr onop«e! oxypr:;ili'l _ -br;m}%methg%gchrgglloﬂhyl o -
1-c bonet hoxy- 2, 21 sarpghogsett sﬂtgf 2 2- bilif ;Eq? e g
2-ca (3 . lichloroethyl
1- Cd ponet hOXyrrEt hY-cﬁl 02 'li x ‘ﬁ'ﬂh& leq %, flélg‘fb pyl Y :
2, 3*4{ acet oxy§o Opyh-carbcthoxy-Z,Z-dlclﬂorQﬁqin ny 22,3,3-ten'abromopropyl 5 -
2, 3-4{'st ear oyl oxypﬂg methoxy2;2,2-trichloreetity! }i\ -mﬂuoroethyl ’
(1,4 8-tricar bonet A redioxymsth Tz’z’z'“"'ﬁ‘!S“ vl 2'“““;2e opentyl
2-f FQor oet hyl ‘acetonyl 2,2,3,3,4,4, 213-5, 5&,@’?&&,&; gbut yl 9
1,2481209 55 acetonylmethyl- reo (1,23 -tncarboﬂethoxy)-z-propyl 55
* I : ) 4-oxopentyl : - . . 2-fluoroethyl
) ) L ™ :~. « 2,2,3,3,4,4,4-hepmﬂ00!‘0b\“y1

i
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R err] R err]

2- di met hyl am noct hyl phenyl
Ld.l.mu.a,m.m&m_.mm e Oa-Ghlorophenyl :
2-di ) soprepyl am noethyl . - . ...p-chlorophenyl 5 e
3-di | sopr opyl ani nopr opyl ' - m bronophenyl . ' i
5 3-di ct hyl am nopropyl .. o-tolyl
3— di ¢t hyl ami noct hyl - . ' p-tolyl .
adi - ropyl ) am noct hyl m et hyl phenyl :
3--di (rb b p¥n |)nnnr nn\ll Y -1’243’209 Q=1 Qn?‘/\r (P)n\ll thnv] i 9 10+
3-dff (n- propyl )qm no 2-propyl . R, P-1- butyl phenyl
10 Of 2- dnmcthylammoctRyl( 2, 5-'di rret hyI pymchpl I di no)et hyl - .. -
o- mef hoxyph ulylamllnocthyl " : qdph;rp DI peri di no)et hyI
st cthoxy pheriecb oot 3 pi ﬁ,éé" hfopy' N 5
p- buk oxyphenydicthylaminopropyl - -+ 3-pYybk no- 2- pr. opyl :
o-f oropheriydlcthylammocthyl 15 .- 3 pi peﬂyldl no 2- propyl
o-f ny| pherfgd- (n-propyl)aminocthyl ' .+ me-ethylph cn% .
2- (4 i modazLiRs m‘ﬁ;'m.éﬁ‘.’zyfpmpyl' S el pheny)
B-(F-im dazal-(z, folidinojethyl - - . < o-methoxyBhelyt YT VI phenyl
2- pilperidin hylplpcrldmo)ethyl o m-cthoxyphenylj t r ophenyl - _
2 h | g ll‘lOpl’Opyl T p-butoxyp )H t h | 20
mgr phol i n dino-2-propyl W e o-ﬂuoroph | Lropheny o
s3- mgr phel i ng paﬂqq o-2.propyl - o-formyl yu;ar borret hoxyphenyl 15
20 é(Z-lmxdazolmogctBylt hi om)r phol | nopymmp%en b
.p- cqr borret hdst nojpropyl _ p-buyr i di noet hyI
m cqr bet hoxy it Inocthyl ; LR éﬁloet hyl
o- difnet2thy| aBintahbioytbpyl - o-carbbmibthoRg el pi per. azi noet hy o
mdiL n- prop wamfn pholineprppyl : 25 p-carbon@thdpgyphetyt | pi per azi nopr opyl .
2 mbt hvl et hetP rroli thérh | . - .+ m-carbethoxyphenyl ‘
g( ., 4y5 6- e ;,,@jm %ngg;,[,ddm di no) et hyI -dimethyl '°pﬂj"ﬁt‘ hyl phenyl
m-di- :
3- di rreﬂhyl ammunﬂpxpnm;nyﬂro yl - p-mlet?xygzg;ﬁnﬁbp thyl phenyl 25
shue e ooty gyl
; e 15 - ‘-s ;'.'.:j 2,6-diethyl y met hy! pheny
30 ' 2, 628 4@heAMeR -cth;elt3-mcthylphcnyl 2,3, 4 tr' m3t hyl phenyl
30 30 % z-gldlorophcnylz 4 6- tl’ll br ormphagl?l'-ltrtnhmf_t‘l;ylpheny[l’é . 30 3
2, 6} di et hy| 4 P . & 2,6-diethy !p@w! M’Uorophenyl ¢
7-i poqui nol gﬁ_dﬁ?‘;{’}:nﬁ? 2,4 di ni §E -
4- benzof ur y|236-trm1trophenyl .. 2,3, 6- 2-b}icﬂdn éﬂ&iﬂﬂ&)ﬁl e
2- phendht hr Adifluerorbeny - 35 2(142anth¢a@iulﬁdnm)rophenyl 35
2- ({1, 4-anth éﬁm&vﬁ/x cnyl - ;. 3-phcnanthryl
~CHOro- P phenyl 3- thlonaph
3- chl or o- 2- Blidak Siyfiphenyl L cydopmp “Bhenant hryl
2- ¢l orég(z 6- g&irmynpbaq&iomphenyl : cyclobuty13 t hi onapht henyl
- A 1 t 40
g-caf' Borrgt ﬁa ;f'“,ﬁ'f w | . gglggzzyy'(:ﬁ: SBL?EIW : 40
i -2,6-dil 8:913’ oo c:y(:loht:ptylC : :
2-dcetyl - 4- ﬁlchl&bama&w nitrophenyl 1-methyl-1CYGdpaRaNnt y|
40 4-indanyl 3- br ono- 5-tret hy| hlethy-ll-cyclopentyl : .
cydl on&yl Byl 4-chlor. 'pm‘enyl R
1 ohept yl i ('m“vq"m”) - 3-ch] or §~ rﬁ t f.ophenyl
Cy¢ PTY! 1.nap )s. Biireth 1A cl et pheny
1- qet hyI 1 G-)(t;i,i}f}&ﬁﬁhyﬂronaphmyl) T3 iSUpljy nGAREhtyl
2 b Mt hy X m%@’ﬁm%ﬂ - 45 ﬂﬁtﬁ?ﬁx‘"“”mm’” L w
4- ( 6- rret hyl gugirol Y o 7:%?&'2;'}%' - 1= cycl ohexyl _
1- papht hyl Z-methyl- -indanyl P 4-cyclghi::;ﬁ-ll dbhmyt hyl - 1- cycl ohexyl
- -methyl- .
g- oﬁeﬁa,gl ﬁy&iﬁ:ﬁfﬂ:ﬁmﬂm ) - e 19%??>ﬁl0py1:yi ] g)l;ﬁlt Sloe?.g yl.
50 3- ( Ayhret hyl - pyronyl) propargy] - 1-i ndanyl
2-11, 4; naphg'mhnu clonyl) R, _; -l;utyt;l-ss-ill_ adanant anyl A
2-1uryke _'_ S :e“ D |6 [4.4.0], -degyl
2- fret hyl - 1- R S 2_h’“e"“‘y"£‘ ?rlyghexyl 1-cyel ohg‘i’yy
?)5 1, 2, 3tﬁ ﬂat;tg?llia,:imnnqpht hyI) R 2—heptynl-ll met- hyl-l c%/lc: oheptyl -
u =1 2-octyn-1-yl - nci Do
55 ' lﬁh"‘“" 39 2. chloro-1-i ndan%ﬂ'"meﬂ‘yl‘s‘l"myn'l“’l T allyl
prppar gyl : crotyl - '
1-put yn- 3-yl ' ' 3-but en-1-yl
1-pent yl - 3-yl _ 60 3-penten-1-yl =
3-jmet hyl - 1- pentyl - 3-y - 60
Ml ‘e 2-hexyn-1-yl

~ 12 1. ~ 1 a N 1
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10 R err] R err]
2, 2-di net hyI - 3- but en- 1-

IR | en- Ll-yl—-— epten-4-y .=
1- o enq3-yr—5" "7 ""3-( N net hyl )pyr| dyI ' <
4- (g et hyl ) pyri dyl : benzyl
0- et oxybenzyl - o- chl orobenzyl ' m acet yl benzyl :

- butyryl benz R - but | henzyl - br onobenzyl t
8-.0_ : %Oilfet hO'X))CbLnJMJ et hyIJ)eEzyL 3(,%}39 Y p. : y 10 " '
p- (.Ck FO t - but oxy) benzyl ' . 10 o- f guor obenzyl S
o-fl: obenzyl benzyl 2,2 dlmcthyl pou@tiaxybenzyl - 3-cthyl-l-pcntyn-3-yl Ce r
p- di:get hyl am nobenzyIZ hCPtCN- -)1 o-ni trobenzyl- : 2-octen-1-yl R :
benzghydry! ﬁtq Dpyeridyl . - - :-((’Isltf;-cst;lﬂl) ddgl . - 5
1-ini anyl net hyl 15 bcn yé@{ey . o-cthoxyb eﬁzgly 7o pyri dyl met hyl”. !
15 4 ! [2,2-di rT'etohylbroﬂcm'S}dl oon an- 4- ]yI a-ata#g;ghzybt hyl : }
pht'hg ‘ i donet hyl p-butyrylbenzy} (2-pyrrolidi Pyt i

i ke_,rrh ner but gisi ng,. m,lﬁ%{ opriate thiophenof ,&gﬁfﬁ%‘ﬁ;ﬂﬂwﬂ err] O—l them

fol -4 : .l ow ng eammpcuengls are prepared. 200-ﬂuorobcnzylbenzyl - |
d eri§ [.—| err]-C=C=0 p-mctht?xybinzyl b;g@:}::‘hylammobenzyl : . __' '
. = o-nitroben R Z0 . - [ i
O=CRlerr] Rerr] ™0 : s AR phenyl .
p-f L gorophenyl 5 I&Stﬁrﬂl yl 2-pyridylmethyl ° . s
2, 4- @ chl or ophenyl [2,2-dimetbylticB-didxolan-4-]yl- . 2-furylmethyl ' o
2,4, til chl or opheny| - phaalimidomethgh hy| pheny! (2-pyrrolidinojmethyl ;
g: gft )(2 j’%ﬁgﬁg?ﬂ ’ h}oglg manner bu; usmg%ﬁe appropriate Quogﬁemlqun&hﬁ Wbl—l the fol- | ;
3- metgoxy- 4- nct hyl phenyl p-t- butyl phenyl e i
4- met} oiy- 2, 5-d?¥et hyl phenyl 2, 5-9! ‘Fpl‘?enyl ' T 20
6- chigr o- 3-i sopropyl phenyl 30 ... 2 5- di et t@d. sRY! o g
4- br gro- 3- net hyl phenyl T L 30 : 2 met hyl - 5-i sopr opyl'phenyl -
2- chi®pr o- 3, 5- di met hyl phe®yl " m¥.chl or ophenyl orRThnl ' C _
3 . : ophe B ot :
4,6-d ichl or o- 3- di et B&{; henyl o bronopheg‘ng'l"mhfmp{myl |
o-trifil uoromet hyl phepysiyl : . 24,5-trichlorophenyl
Clerr ,H[ err] C=C2D | m-cthylphenyl 3 s p-mcthoxyphcnyl bOCR[ er r] 3525
Rl err i o—n-propyl{ahhcnyll 1. R o-cthoxyphenyl | 35
. . isopropylphen A p
2- di it hyl ami noet hyl FARERETY 1720, 1740, 213 cﬁenyl
2- di.gglhyl am noet hyl = 2,5-dimethylphenyl 1720, 1740, 213 chl opr i
2-di (R- pr opy! ) a®® noe2# icthylphenyl 1720, 1740, 2130br0@@6@1eth810&5yl o L
2- di +{]i sopr.opyl ) anin 1‘5"”"“’1’3"!!‘?‘2!3 1740, 213pehi éé'glgﬁ igh hez:;:l 3
2- di (- but yl ) ani noe he,,l - 1720, 1740, 2 preny 'g
40 4 3-di net hyl am nopr opyI - 1474, 1640 1 1850, 2130 _3
296043035 3-di - (n- propyl ) ani no-2- CH.,C-C—O‘ propyl .
1720,3 1740, 2130, 2960, 3035 2- pyrrol bgbgoet hyl ' .15_.00,
1600, 11725, 1750, 2130 2960 3035 45 p| peri di noet hyl -, - .
1720411740, 2138 h l czh h;)}l | NdeR. - 1720, 35 ;
17404 12130, 2960, 'm‘“ Ya"""° Wl 2, 5- d| m:th g 1720, 1740, ,
21309 2960, 3035 z-d.'? @.E .ﬁﬂmi pi perl di ngigéﬁ 21§§ igﬁ%’? 1740, 2130,
2960.1 3035 50 i (isopropyliatiagetyiopy| - - 1720, 1740, 213 6960,3640, 2130, - 2960,
303594 . 40 -gl-(n-butyl)gn (Hggr, di nopr Oﬂzzo 1740, 2130, 2960, 3035720, 1740 A0
21304 2960, 3035 3-dimethylagin Eﬁ? ! nopr.opy! ;;6(}6‘;8 1730, 1850213, 1740, " 2130,

29604 8035 3- p)ar(rncpkdpgiyaamm&-. propyl 31720 1740, 2130, 2960
30353 3- piyperi dlpmpyllg p{ho : 11@20740,121303%;«559,]3293)5 2296035 3035 52135 .-_‘
- i i ~pyrrolidinoe : ;
2 aZ__l__: r} di noet hy }glperldmocthy); 3025 2950 %%gm%%mgﬂ%gp %69,23‘9 o S
55 g1 2-morpholinoethy! 243072960, 3035 o 2
S 2-(2,5 -dimethylpyrrolidino)ethyl . 1720, 1740, 2130, 2960, 3035 SRS ‘

o 2- (A.-methylplpcndmo)ethyl ’ : 1720, 1740, 2130, 2960, 3035 Coe :
50 3-(pyrrolidmo)propyl . 1720, 1740, 2130, 2960, 3035 . - : 50
3-pipetidinopropyl ' s 1720, 1740, 2130, 2960, 3035 - o
3-morpholinopropyl ~ , . 1720, 1740, 2130, 2960, 3035
3-pyrrolidino-2-propyl = 1720, 1740, 2130, 2960, 3035 s
3-plpendmo-2-propyl Vo 1720 1740 2130 2960, 3035 -
55 2-aziridinoethyl S Jogzszqigs(z)sso 2550, 2400, 2325, - 55
* ’ :
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R err] . R
S ; s e 1302 DB D0 2880, 2220 2300( B ) p—y
2125y 17 - 2-azetidinoethyl..eee e 3012 -
2941% 2703, 2315 2119 1748 5 5 B3
1639f 1587, 1493, 1439 5 ' -
2- pi peri di no- 1- pr opyl 13025, 2950 2860, 2600, 2420, 2300( B, |
2§20 1725, 1480, 1440 L 12200 2 (2, 6-di nethyl pi peri djpo) et hyl}
2120¢ - 1725, 1480:R._.1'440, 10 ’ 10 . 2-r. phol i no- 1- propyl
3020p 2970, 2epyOolidinddprop@220( B) . - 30;{2529§222880 231D, 2300(Br.), : .
2130, 1735, 1480, R > ami no) 1- propyl
3920t" 2%/0, %ﬁgdnﬁwg’ 2550, - 30%359‘};8%?701?93 1?4.3931 Stk |
238 B), ] |2.12(2-p|;ibﬂdl5q-l -iréB0, 1450 3025, 29520 2860, 2600, 2420, 2? ®
3-dijet hyl a p 35 04%) 1442300( B 2130 1735 15
19° 3- nor 6#8!‘*2‘}‘?@“‘2' %Mﬁ’g)?)“hﬂ 30%‘;259‘}32 % YP5N0ER) . 2300(B) 2120,
1033, 10°  2-morphbfino-1-propyl - 3020, 2970, 2870, 2440, 2220(B) EX/&?\/P
148G, 1440 2130 1735, 1480 1440 LE I X}
The |f ol | owi ng- dé(ﬂ'@’f"?’f'ﬁ‘l‘i%ﬂ)“’r{’é’d’@ne est 79, { 87002558y { he general -
rodedur ¢ of 0. 7 480 450
P 3-dimethylamino-2-propyl 3 0 1735 .
% yl}- hali®- canhsvighblins2tpespels ~ of Exarrplaeg 40 cﬁ grl(mn Rierr] 'is
20 Is 2-furyl, 2-thienyl, 3-thi enylsp, B4Qyr i yT 4- pyridyl, p tolyl,
o- mgt hoxyphenyl, p- 20 20 met hoxyphe_nyl
o-t1 i f1 uoronet hThtph)ﬁWJlgr addniedal W@ﬁgﬁyfrc pﬂpgéd %El Q'HEE ﬂ?&n&/ L and
p* difrre gxl aniBaoyie MY frohD drylialo\cerBong e Rnes (of \Exkrides & cfaSRAT € | i st ed.
e,‘ is 2-furyl, 2-th1enyl 3-thienyl, 2-pyridyl, 4-pyFiivhr p}olyl o-methoxyphenyl, p- 20et hyl
é[S et hyl methoxyphenyl, o-trifluoromethylphenyl, p-chlorophenyl, o-d é)mm{mﬁw and
p- dlmcthylammo%heﬁ'l FOT convcmence only the R; values are Tisté
25
‘3- cyanopr opyl lR _ t butyI R ‘
2-cyano Vpropyl L s
1-ci/ano-}% chE{% ropyl _ 2'3:&%&2 decyl : 5
1- cyano- 2, 2- d-bmﬁpor opropyl - 3f.cyano-1- uﬁmr@;rypet hyI
B c/ano 2,2, %etcl’gl (i;hl oro- - SRR l-C)@@)-g-zch;org{)ropyl ,
et hiy etradecy 2. Ch| Of o_pr_opyl ~Cyano- ichloropropyl i
1- net hyi” 1-( f-chloroetlﬁll 1- 0 B -‘ e 1- cyano-ZZZ-mchloro— . 30
onret hyl et hoxy)mhloxpybpyl : s ﬂ-m@%}lﬂr(m’-é:axbut.yl _
- 1 )
ok, R E—
3-chloropro : tyT
2- br onoet hyl 2-bromoethyl Propy uygcé% propyl : 35
1-4gt hyl - 2- br (b-lﬂtbﬁtﬂ@bmoethyl o carb® padiyd Xy met hyl
‘1, 3- d| chloro r°P"°l’3"r , Z'E‘I‘IS*QP’Wetbﬂoxyet hyl
2- Qr onoa®- chk’ f@ﬂ&dﬁp°w 'z-ca 1.,,‘3,1’ ] oxypr apyl a0
,3,z-d| chl Orozidbmbrydthyl o 1-rRhlGrRERA: Xypr opyl
' 40 di.c Ioroeth | = carbomethoxyethyl '
1-tri Chl or On.é,g-ﬁwcthgl-z Z-Eich mm:lthy{I y -carb::’timxygyzc-dlihloro- -
caifboneshoxy gb Bydibromopropyt : gmgtj,&yjz %.[g di chl or oet hy]‘s
1- ¢ar bet hoxy- 2, 2-di chl oro- 4B|Ioroethy2 2, 3-tri’bronopropyl
1- gar borret hodgd Eienbini
chforoethyl 3373 _ulﬂuoroelhyl 2,2 L3-tr gfﬁgeﬂj’ butyI
acet ony$0 3-nitropropyl 2,2, 2-tric -4l e.Ly 50
2- pxopent yl g:;lglgl:;ﬂhl 2,2, 2- trﬁ-mtthm@mhtyl . _
A- pxopent yl i{hlmc_z.mgoprogg 3- nitr oprijm |
2- pcet yl but yi-trichloromethyl-2-nitroethyl - - 1-eth 222-tnchloro- ' .
2-hitrodutyl o ctﬁymet’hy - 3- oxohexyl 55
2, p- di ni t r oel-ffjfiworomethylethyl - l-m hq;x-é,éémli;uloro- '
2-Ehl oro- 2- ny | iRk wifluoroethyl 2,3-
1-k ri chl or ompedgtli= Dz)dl,znﬁm o 3 acg{éﬁ@%é% 2,2-1r] chl or o-
etjhyl ethyl . a A'EHSdlstearoyloxypropyl i 60
1-ftri 1 uor onERbemzethy) (l’éi pasthaxy)- 2 2. trlfldoro- -
etfhy! 3.sec-buto 1 1, 2- d| et hyI 2 zﬁ ,fluoroethyl
2,§3- di acet dxypropyxlypmpy_ : yﬁl met hyl -2, 2, 2-tri chI OFO0
6( et hyl : N2, 3-di st ear oyI oxypr.opyl
6( . J- met hoxyet |yl
(3 2,3-tri car bonet hoxy) - -3- sec- but oxypr opyl

_BW

7
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12

4,4,4-trichl orobutyl
i el borret hoxytet hy|

1 1- di car betHoxynet hyl -

R err]

- 14qnet hy| - 3- chloropropyl

24br.omoet hyl .
'thyl 2- br gnoet hyl

1: -d| chl or.Qqj rnn\/I
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4- met hoxy- n- but yl

t hoxvet hyl

2 ethoxyethyl

3- acet oxypr opyl
hoxymet hyl

L0 T

t hul
T

2h-roh0 3- chloropropyh 3- car bobut oy pr opyl g

16§ . 4-m§thoxy-18bu4yl (}ill Cft11|l ?r o-1- but yI 4,4 4-mchlorobutyl - :

- _ l 1 o . C e

24k bet hoxypr opy L dmeiyl Emevmgent gﬁ* i
1-rjchloro thyI P carbonetho Lt

igz-dgnethyl dtghﬁpiemﬁﬁubﬂ pa@gﬁxy 2, 2-di chl-oro-
: 2-bromocthy ‘ ¢ .
s BE 1-cthyl- Z-brgmogthgl_ tri br om)pr opyI carbo ct oxymcthyl

3 1 2-carbethoxyethyl
1-farboret hoyy- 2, IAIPRIERR. o 3_carbobutoxypropyl
chfol bet hyl  3,4-dichloro-1-butyl 2, 2; 3-tri chi-axtethutyplopyl -
acgt onyl 2,2-dichloroéthyl - 2 2 2. t ri chl or baick Pmﬁhyl 2' :
2-geopent if: ;! -dimethyl-2, 7 dichloroentpt 2> 27 L 01 T MR dbhore-

SR 1 1 rop
3-.1§ t ¢ opr opyl 2,2,3-tribromopropyl »2 ac et yl g}(énoyxkthc}::y-u,z-m-

i shjor
3 Ei: (r)llb'tlllt‘ glét Ayl 2,2,3-trichlorobutyl é ggz)hgkg W exyl
A y éé Tchloroethyl p entyl o -
2- &l @r 0-2- nigd r OP23PWtifluoroethyl 4 oxohex.yiopcmyl 25
1- 13 |¢h|oronethyléamnpmmbethyl S daavlowl-2, 2, 2-tri chtoro-
o5 2~mtro utyl o | ;-mcthyl-:i-oxohcxyl et hyI
1- |ﬁ|uoronethyléf 'ﬁgﬁggm, 1- nethoxﬁf’f’;Z trifluoro- |
g‘t 1 4 d : ll-trx%:x(l;)romemyliz-iuﬁllilyl?g—h ﬁ I2 2—eﬂéildi!dy |2 2exrichddirday | oL

, & dilacet oxypro et net’ ¢ trichloro- “V:”
2, 3 dijst ear o%PoxEér%WPmﬂhﬂeﬂwl .y 1y %“Y‘z“ e
2"-.:.,. I’Loxyet hyl 1l-d:methyl-Z,Z,Z-tnﬂuorocthyl (1 2 3- ﬁBJdl!a&thﬂﬁ@MhOXY)
2- 1% Ogyl 30 -ct}}\lyll- -methyl-2, z,zanembut oxypr ZLMlstearoyloxypropyl St
3- f§1ugr opr opy! " ethy 35° -4- nethox - but :-.L§T7
4, Aladtrichl or ObulZwmhoxyethyl | - Ylgrtgsc?r%methoxy)- RS
1; 1 dgﬂethylﬂi negsgmmfgﬂflﬁ “.1 lld mﬁqﬁqgaggfﬂethoxynethyl
carplet:hoxy etd#ox -n-bu iC
2.4 hc‘xye%/hyl Y 1 l-g?n}:et%yl-z-;lycthoxyethyl phenyl 1 {o:lomca%ho e‘h‘;’t‘g’ lethyl-
2, g ditchl or ophenyl“lrbcmoxy ethoxymethyl 40 | o chl” re&aarf;a Y,
2-a@l gr o- 4-f | uor opa&Rly | - 2 6-d1chlorophenyl
m @l gr opheng®  * o-chiorophenyl 2 3 5 6 2Titlerp-Atd Pﬁ%%‘ﬁ pyl
p- rloophenyl - -m:chlorophenyl 2, 4- di ngLTRRReR
m 3o} y! ' p-bromophenyl L 5= fil uosmu&o-a-lntmbﬂfaﬁ;enyl "

t hyl phenyl - :;n::tt?ulyyllphenyﬁ met Hoxy- 2-met h ﬁ-ém% pxy-2-methylphenyl
0- 4§ - 2-
-butylpheny! -

p- butyl phei  peiwiptent hoxyphen§| acet yE 4 i t{ﬂm‘%"ﬁfﬂs{w

21 ¢ S : cny

3-d it hyl ani Eo 4|xﬂ:&6digﬂoxyphenyl SR 2 el 'Cmp'hh fipbro-6-
m i pRr opoxypheny . 3-chlor
ni-t§ ppiheny!  p-butoxyphenyk p-but! oxypheg c}ff,fyl eg‘“y'4'°q‘l°'°'
3--¢pk.nonet hOXY' 4- C;helc&&l?hcnyl 2-carbomethoxy-4-chloro~
ph ‘ | . p acet y[ pheny| S-mcthylphenyl _\. |
2-"chiHonet ho 4 ¢ Hp-bytylphenyl lﬁmﬁﬁynylphenyl

N o-nitropheny © - '+ 2-nmaphthyl e .
m-iutyiryl phe p-carbometh “;},@,g,ht hyl. " 4-indanyl 09 o-nit rophenyl
2- 1y ﬁl.ht hyl : o-dlmcthylammophenyl 155 0 6-(1, 2}13 tltlt-lt;:trahydro- )

- cprthorret ho hen - 4-indan HMP y: o

8- o} net hyI amxygpheé‘ imethylphenyl . 6-(1, 2, ‘g{t r ahydr o--

g 69 ethyl-6-propylphcn : .
napptihyl ) 4-d|mcthyl—3-ethvl heayt3- di et hyl IO ¥benzodioxolyl T
3- nol yl 60 . dimethyld2;66di mylnhgdyphenyl 7-(1,2-naphthoquinonyf)qui nol yl -
go( 3 . lz-dlms:;!glgn;gm@ylnﬁt hy{ h3| et hy| F} 2-ln¢:1any l AR

-(3. enzodis0xo i met hy p eny
7- (4.,{2- naphthoqumonytr’shlmm thylan1noethyl
1- cilior o- 2-i ndanyl - : 2 dllsopropylan1noethyl

CYC op‘ropyl : - 65

cycfahexyl

caf bet -hoxy et hoxynet hyl

2- but yryl oxyet hyl

, 42

3- di et hyl am nopropyl

65

10

20

.. 25

" 30

—tn |
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35 .

55
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13 R2 R2
2- pi peri.di.noet hyl -~ 1-indanyl R ——n
3- nofphol™™epr.opyl .. _  7-adamant.anyl.._ ' b
3- thlonDrphollnopropyI ‘2-net hyl -1-cycl opent yl )
2- pytrol idi noet hyl 4- et hyl - 1- cycl ohexyl | i
. 2-(2- i mi dazol i.no hyl _ ’
8 3-q | “mdd hyl - 1- cycl ohexyl 1[}4;’%9 2-pyrrol oet hyl - 13 !
Z-T- But yl - 1- cycl nexy| 3g - net hyl pi per azi nopr opyl
1,2 4-ttrimet Ryipe goytﬁ}lo- 1-indanyl
pent yI 10 3-morpholf!6pr°pyl 2- di et 'hyl ani nbadzm aply | -:
3,3, 5-tr gppyl -mgt i-l:cy log:myl ' s ;
3-digth a‘i bt B cicggl ohept yI
3- nogphol | noz : ét—lnnmteycmlhe:{yn 4. 0] -decyl X
15 et h)l{.\'-mclh) lpxpcrazmopropyl : 1,2,4- tnmethylsloqyglm hyl - -
‘é-Set WE. ‘!I. Iné-dmhxlzmmo—l %rog):rll 2,3, 4- tetra p}"ﬁ prlt;'é"cl)) 10
o- ch} or obenz -Idlcthylammo-z-propyl -cr ot yl-mcthyl -1-cycloheptyl
m br DrmbenzyE'm";Phghm‘zl;PéOPyl " © 3-pent3bicygloff.4.0]-decyl
g oul v pgnay g ey o TuC | s
13- me hyl'benzylg 234-tetrahydronaphthyl) ' 1-ethyl-1-indanyl :
- e} hyl - 1- beltylan 3-yl tmhiwqbcruﬂenzyl
5- heken- 2-yl §"°‘Y ' p’B_gLft" ] z? enzyl |
ZOZ-WB hy b 3- IOQJﬁf 1§ry N  PmbEay benzyl - 20 .
4- mef hyl - 4- peiidetiil- -3-y1 :(Amromnfbalazol yl) met hyl 25 |
- 52 S
3\132 il ety '?"c:%u'zimm% &lepten 1- yI %’4mc‘d°x}’?¢”ﬂzt})'fhnzyl
t. -penten=2 midazo 3
5P~ C bewoxybénﬁagé&hyﬁ -buten-l-yl iy Mﬁ )ﬂ 25
0- di jmret hyl amihepoea+ ‘ : p-caﬁ:cthmannzyl-
ben ohydr oyl 1- hcptcn-4-ly pr opar m;tl()iylan]unobenzyl .
trit prm'@ﬁ yn-4-yl il Y . chol esteryl .
030 -butyn-4-yl 1- pent yn- 3- yI cholesteryl* : C 307
2-i danyl met fpéntyn-3-yl 1- he%c;ytdﬁnﬂn;ymyl .
3-f yryl met hyk: °’5Y‘:‘_'23.'Yl' 3- oct;éw%‘g"yﬂg . _
3- pyfri dyl met ﬁemyn-s-hcxyn-z.yn 'id ‘Wexyn 2-yI .
jbenzyl 35 -(N-mcthﬂﬁ)yndyl 3- (N- et hyl ) pw- dhﬂlyxéthyl)pyndyl 35 f
4- (I et hyl ) Py byt u te thiophenol in pl
-Repgtition of dél %dmﬁéfm%%m P BYS it ?‘ﬁé‘f’%{%ﬂi‘épff‘ﬂ plenel i, P(Sifh‘gnol in pI ace
of produces the conpounds:
R edr] : JR __phenyl
. 34 henyl .
2, 3}4-t g4 chl aﬁmq henyl 4(? Schmteinid e _
'm mgt hoXyphe ¥h Ipheny! : rﬁﬁhoxy-Z-methyl henyl p- et nyl phenyl |
3- Mgt hoxy- 2- n%mﬁ ka}enyl : o-ethoxypm bh lf’h , - . '
o- et hoxyphen 1"tY eny p but methylpheny o a
i WA L A T ORIy phenyl g
4- thoxy 3 25 dictipoRyyl- S-chloro-2-methylpheny!
‘phepyl 2-methyl-5- |sopropylphenyl 455- bromo-z-methylphenyl :
2, 51di et hyl p@@lg{nphenyll ! m_ Y1 phenyl
2-nmpt hylkg 5-1i 59195,9‘;5 f]" henyl phenyl
o- chl orophenyls-dnchlorophenyl . 4 chI oro 5 d| met hyl phenyl
m bf omophenyl - 1-:xmm7x4 di chl or o- 3- et hyl phenyl -
>0 p-fluor ORB%I“YOIHO th pr dure of Example VIII, e Lr&f&rﬁ&ﬁ{efgﬂezﬁw phenyl .
50 listed below atevgtggat é*fbﬂf'nl for each of the R, valuef is 3-furyl, .
EXAMPLESX m-tolyl, m-methoxyphenyl p-tnﬂu Iphayl, Gwiyridyl,t diisopppyiplecily @ of B(an’pl e |
VII}, the ar ?“%’% %y ,5’"“’?“_‘;)'1’ - chlorophenyl, @b“‘?’WB’F% #rel ow’are -'
prepared. The" TRiNOp ?’T and p-dimeshyleminopheayl. o e 1 | values i s 3-fdr yI
55 mtolyl, m,nmet hoxyphenyl p—t ri fl uorpyret hyl phenyl . 3-pyridyl,
o-i gopr opyl pmmyll o- 55 ° : chI or ophenyl 0 brom)%]enyl
m bt ono enylz'g":?W'chl orophenyl, o- but oxX yl 10"
but y! phenyl , t&ll et hyl am nophenyl and 8" T’RX/I am nophenyl
R efr] : R[err]\ met hyl - -
60 . n- pr opyl , 2>cyanoet hyl -
60 S t- but yl 3- cyanopr opyl




.D-trinethyl-
Iyl
hl or o- 1-i ndanyl

1-cycl opentyl

2- pyrrolidi noet hyl

3-pyrrol opropyl
'2-diisopropylaninoethyl

65
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14 15 Rl err]
“Tcyano-2=skl or opr opy! . octadecyl e
1 yano-2, 2, 2-trichl oro- , et hyl - !
% 3- chloropropyl 1-methyl-1-(1" -cyano-1'. '
4 hyl' et hoxy)J“ Py 3- ch24¥282 1- but v 14 . 15
oro |onyloxyethyl 1- mgt hyl - 2--chl or opr opyl 2-acet oxy- ﬁ-DUIyl'
Jd’nethyl 2- chordethyf o '41Q5g]ﬁqm% 4 N- butyL_
2- brom)propyPC‘adccyl 1c@id et ae hyl
LY 10 3. br ono- 1- butyl cthyl :
‘-bét hoxyet hyI 3-chloropropyf* 1, 3-dichl orloﬁﬁ}’ (1’-cyano-}' SR 5 ' 5
ribdrmet hoxy pr opy B-chloro-1-butyl .. 1, 4-di brooges g,gﬁ)%ﬂpy ;
ribet hoxyet hyl }';’};jfgc‘tg-fhzlfrgfr°gyll 2, 2-di chl orzepemy n-butyl
ilchl of onetfay! - 22 bromoprapyt - LD 4-propionyloxy-n-butyl
imgt hoxyet hyl 4 bromo-1-butyl 2 2,3:trichl ﬁﬁm&ylm ethyl 10 10
aribet hoxy- 2-chl o grd:drl})g;gt_’;omy | - 3_carbomethoxypropyl - propyl
§.i2- 1 ri chl or oet hy3’2 gichlorgethyl 1 carbo Fﬁbﬂ&mﬂ$312- =
) Igroethyus %8’ 2(2- trlfluoro gm omm "
oo sttt 20 o B B
ac ,’[ cjnyl Z,Z-tnchlorgethm t r obut y| _ 1-carbomethoxy-2,2,2- 2-'oxb,pent yl i
i tirobutyl 20 2-(2~mﬂuoromethyl)propyl -2-acetyl li)lirﬁ?(for:ﬁ:gz;mcthyi_ 25 -
2._;.. It;}hyl g ni E roprgﬁywhy1 . 2 oonent )dt,z thrlchloroethyl ' 20
~#hlior e- 2-ni tropr b . oxohex ydetony.
25§ -ﬂé&ﬁu}luoronethylethyl ggxgﬂﬁg} met hoxy-2, 2, 2-tri - i
crgor ot hyl 2 l-ﬁﬁ?ﬁiﬁ'ﬂ&%ﬂ' S Bovopem | T s
1— rif| uoromet hyl - % mﬂuoromethy] tll:é ';_oxol;]exyl
nid;r oet hyl o thoxy n- butyl fc'mtorz’g}-;fﬂ-tn- i
bet hoxyet hoxynetzhydthoxyethyl . phenyl, |
M- di br onophéhy! 2-isobutoxyethyy 5 “octolyl if;?g:{;;",”’ ropyl * 0 7
3 chI or opheny| -Mmethoxypropyl ~ methyl pheny-tnﬁuoromethyl 2- S !
24 r@nn 4- quorophqay%mpmbmﬂ L. 0-n- proﬂymﬁ [n R é
44 hhorophenyg pmﬁﬂ 5- bronDZZEI“m” hyl R ;
1 O‘toy :;‘
hromptery) % i o O hoRend T
gLyl - op pylphenyl CAY L PrTRLIRY phoydphenyl o
24di fret h I ami no- 3, p-chlbroghe 40 mo-2-methoxyphenyl
_ y L 5 p nyl -methoxy-Z-methylphenyl .
gtihyli pheny! 0 m-brghoglph;nyl O et hoxyphenyl 2-acetyl-4-fluorophenyl -‘
4qar bet hoxy- 2= chl Bysthoxypheny _ : 2-dimethylamino-3,5-di- 40
Rany! . - . o-cthoxyPhichy1 UOT ophenyl . methyl%l':ﬁ;fr;;l lore '
f(car bo-t.- but oxy).pheny 45 . .mni renloro-
43- ~fluorophenyl
{ ng;ge]t hoxyghenyl’“_mtrwhengfl "0 car boi azggagmmethoxyphe?{ay}ll A
di t% | h. rbonsopropoxynhcnvl 5 1.2, é-, ¢ é’ , o .45
14! net hy am nOp eﬁl methylammophenyl ( &;@’%_tgt,aap)émr_o-, S
bt hyl ) o ”Cntem phenyl " raphiy . 4,quinolyl
phenyl4-quinolyl o
4 (1 et hyl i m dazoj & ;ﬁ,yhle,{,'ln ylph‘“y . .o-for Fm@wwdmlvl) 50 |
34! opr opy cyclopropyl 1 napht B) methylammocth 1 - ;
4 di jmet hyl ani noet ¢1°h€xvl cycl OhGXWethylammoprop;l e
1dilet hyl ami mgpro g;';,yy’,l cyclohexyl 1 -meth 1g:p1r4hdxlly>ctgy1hexlyl j
] ; ~-morpholino-2-pro
: EVIDPSF\Iold: zgetzh)élroz-,;?thyl- 1-ind@m1 1= ndaggl Y (4-mlcthylp1per}:dggg)2 - hyl . |'nda5:y| |
3 (14-net hyl pi peri dradgmantanyl . 3-plpcndmo-2-propyl . !
: IV 0 2methy dﬁﬁ-@ﬁh&yﬂ ¥ d'ctﬁy}am'“' propyl
3 i per i di no- 2- pr GRydlo-14.4.0]-3-decy opr ﬁémge Gﬁﬂxvl SRR 60
f C|ethylan1no 1- pﬁmqmddqwddmmw 60 - 2 met Nk rcyclohexyl ;
4 di:et hyl ani no- 2- Féwlpethyl-l-cydopentvl bi cycz-m{o;ad.&cm}l- decyl R :
23 or phol i noe; hyl 4-chioro-1-ind s * 3-pyrrolopropyl ' -
i et hyl - 2- cycl oheptyl T 3-'t hrorfoiseRRPYmiseedl | 65
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15 R err] R err]

3- bromg- 1- 4 ndanyl . 2-(1,4,5, 6~tetrahydro-

pyri m di no) ety - R ~ 1-(2-chloro-1,2,3,4-tetrahydro- - -
5 15 naphthyl) . : T
5 al |yl . benzyl :
3- but en- onmobenzyl

'3-‘pc,~|=rt-{ jﬁ’y"' l’zgj’??' e{cben.gyl : 15

1- pent.¢n- 5 yI R, _ . p-fl uornbenzyl 10 - 10

2- met hyl - 3- but3ehonto-1rindanyl . -Zrim#r?ge % 1 -

10 ) - ngiﬁﬂ 1 yl - pyrimidino y. . :

o- digref hyg amin 'c (f},cmm 1’2’34 4 met hyl - 3- pent en- 2-yl 5

m et hyl, benzylallyl propals : :

o- acet I benzy|3-buten-1yl . . "2-but szl

p- et hokybenzyl; &::2::5'&5 15 " 1- pen o _
benrohydnyl 2-methyl-3-buten-1-yl ; . mtrobcnzyl o 1 -hexyn-3-yl
trityl 4- hcxcn- -yl 2+ hept yn 1 yl o-dxmcthylammobenzyl chol esteryl
3-et hy - 1- pen ;:B’ll§rP°“‘e“'z'Yl -‘ (1- m'ic'ég fzvlet hyl- . S
4-oct yjn- 1-yl 2_b ﬁ?l_y : (2- pyt[, }pno) net hyI 20 - 20

3- N5( et higl ) pyucp yi-3-yl benzohydryl 15

20. 1- cxy;ﬁzm : Repl acernentn(t,x‘!:;c Rl err] O—l I n the above

procedure by 0 the foll ow ng corrpounds

p ocestre by AT e, X ?c;r;‘,:??{és:,:‘;.zzﬂm Dheny

2, 205-ft ri20hl ormaml)yl)pyndyl ' 25 toly ' 2.

p- met foxyphenyl ' 25 30 p- et hyl phenyl O
M et hgxyphenyl  Replacement of R,OH in. the abbied HARERPYS ROGAYL T
2- et foxy- 4- mbm%cgﬁeyl o in the a ﬁ % ¥0dlﬁes th gorl]ly ing .
4-ffet foxy- 2, 5- di et hyI

phenyl . -3- et hyI 5- et hyl phenyl o .

4- chl oro- 2- rretﬂnéﬁgqplhenyl . .. 3845 mcgférophenyl - _ i
p-chl )I‘O[Zﬁenylo-tolyl : 4 bpmthe:&phe'ejtlhyl phenyl 25

O;aﬁr ofrophenyl zle;:g:gg;rglzenyl | ' E’methoxy-4-methy¥ hen p yl-

pheny 2,5- dxcthylphenyl p f l UOI‘ opheny -methoxy-2,5 dlmt:?hyl-y

46dch|oro3 met hyl - _ phenyl : _

pheny . -methyl-s-ethylphenyl _ ) 35 :—;mao-g-mettl;lyllp?‘enyll . 30

pr i1 uor Oﬁet"f&lni%ﬁﬂ‘,ﬁ% BT sicﬁ?é?Zz;f'j.&&yﬁ?y

Preparation A phenyl Mal onic Acids 45
The fjol | os\ém ng peffugdophemyll oni c aci ds not prews-aidﬁlbryadmr-l bed in the literature

o are pared by the nwhésgld of Wallingford et al 33J. Am
| é?em Soc. 63‘”?6‘%’"5'@3’9’P i (1964) which conprises: -
- condgnsi ng an al kyl carbonate, usually di et hyI carbonate, with
an"eiw nol ar proportion of the desil’rceztatenh’yl aryl acetate in the presence,'
§ alp excess The followi ic Q dsﬁrhlf @Fﬁ%%gégaﬁcg r{faeehtcr tlux%ta?c W th

q al
' cont ifnuou -1 erprpered 6 :ﬁyid@?oa&nmauﬂjgfs Soc 63, 2056—2059 th@
reacfi on m xt U#964) Wlich cemprisesscodansing pn olilyl omm,axsﬁnyglﬂiaihyimoﬁa@ wile acid by |

knowh an equimoj proportlﬁ@pﬁnt?g desired ethyl aryl acetate in the presence of an cxcess
. , (4—8 umcg of sodium ethylate wnth continuous removel of by-product alcohol fj 55
0 the reaction mixture, The_est produced are hydrolyzed to the acid by l:m%}|
lerr S methods. Rterr] CH s] 45
. COOH 60 0- rret hoxyphenyl
3- pyFidyl : m et hoxyg ﬁ&ﬁ
s- pyfri dyl 65 50 ~ p-net hoxyphe
o-.but oxyphenyl : N K,—CHSO
. - CcooH
60 o
R, | LT R, l
o-methoxyphenyl B - 3-pyridyl ) :
' -~ m-methoxyphenyl < 4-pyridyl
65 50 p-methoxyphenyl } ' . o-butoxyphenyl - : 50

~\\
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R err] R err]
o-trifluoronethylphenyl ) Q- di ] nv|
f | uesQquet hyl phenyl o- di.et.hyl-am nophenyl SR
p=trifl uoronethyl phenyl m di met hyl am nophenyl 5
d- i sopropyl phenyl . p-di et hyl ani nophenyl
3 3-furyl The necessary o-trifluorophenylacetic acidis . { -
repared fromlB-trifluorobenzonitrile 15243,209 by the 16, 1
ocedure of Corse et al, J. Am Chem Soc. 70, 2841 (1948) whi ch com . ;
] |sés (a) convers nIII’I|etOOtI’If cet ophenone by ‘a
’ |gna;rd, dﬁ?n"féﬁ?}f téﬁﬁﬂf, n wth net hy dhﬁé gl de foll owed by b
Y dy oliysi s: I egetrifiaon@thylpvayl 10 m-d:mcthylanﬁxmpls henone with {

| far” and rmr hollag'fgfpyla’sat for 16 hour's f stdiresrlamisgphenséat -
fi

: Nt with gl aci al &Gl o-ﬂ };Bﬁgr{yfg Hl %ﬁ §s grgﬂagd frog o-trifiuorobenzonitrile V\HAT' 5
CLA| MIS - 1. ”BPU:@&EO rel ol €o sOEtrHll, FAm. Chem. Soc. 70,12841 (1948) which com-
gerr]i- C=C=0 priscs: (a) conversion of the nitrile to o-trifluoromethylacetophenone by a Grig:
20 [ . 10 reaction with methylmagnesium iodide followed by hydrolysis; (b) reaction of the 10 1.
1 acctophcnonc with sulfur an%xmorph ine at 135°C. for 16 hours followed by trcz{t-h | i
.4 1 jor |l ment with gl‘a a@id cﬁfyﬂ hloFic acid. I eny
] yli pyrl 20
R phenyl 20
_st_-;i tuted phenyl %b;& ?‘gmlﬁ uent is (lower)alkyl, chi oro,. ,brono,
vvqr)a'l koxy, di (I ovve amno or. trifluoronet hyI ' - and
4is X -ORert] or-SRlerr] o R:—-Ghéhﬂ n X is halogen; 25 15
greiin Rerr] is phenyl : . . i
u§stit ut ed phenyl wherein t'he substituent Is at l'east one of chloro,
|0, fluoro, (Il owex)al kyI (I ovver)al koxy,
g vve‘r) al kanoyl , car bo(I ovver)al koxy, * : - nilterd} or
K | ovxier)al kyl am no WQibrein furyl ' o ~quinolyl
ghyl| substituted qU| n é{,! phenazi nyl -t
"30- jnt hr aqui nonyl furyl- 35 ' phenant hr enequi nonyl . , : v
nihr dcenyl A gﬁﬂdyll phenant hryl 20
13- i eny. .
(143- enzadi oXol yl') substituted phenyl zﬁrexn the b%sum%;nth}é (ﬁlowg pylh?oro, bros - .
@4-pyronyl) ¢ (lower)alkoxy, dl(l Xﬁﬂud%lnethyl _ .
whgieiin Y[err] is andX'nsxX _holkzor_ '
¥CH CH=CH Ghﬂsn 15 halogen; _ '
40 CH=CH- C( 6? wherein ﬁ;c'jyl 45 ~CHerr]-CH err] -_S—” A
QP -|C( O - CH=CH- substituted phenyl whereir{he séUstthén{ tidde'tkast one of chloro, bromo, a
i R . fluoro, (lower)alkyl, (lower)alkoxy, (lower)alknnoyl, carbo(lowu')clkoxy,
‘ o nitro, or di(lower)alkyl amino; -
] 30 - furyl ' . ' . N
i . . . quinolyl ' S T SR
! . methy! substituted qumolyl
{ ' phenazinyl . _
! . 9,10-anthraquinonyl o ' : ’ :
o, 35 phenanthrenequinonyl . - - RN
, : anthracenyl o ' o R T
[ ' : , phenanthryl P P 1
i _ a, 32-benzl:)dl:‘oxolyl) ] . Lo G e '
’ ' -(2-met pyrony : : B LR T
| 40 .' '(34-13“03?1) o e e .
i _ : ' -methyl)pyridyl S . ' Y _
‘ wherein Y, is : o o
5 —~CH=CH—0— ; -CH CH—CH-CH—- -
45 ~CH=CH—S—~ A 0 IB-CHH 0)— . 48
L "~ or —CH=N—CH=CH—; —0—C '
; :";'.'. l."-,.\\. ) . .
| .
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T uOromat byl phenyl * - oo et o [ IIIH HIII H IIII

‘trifluoronet hyl phenyl
{-trifluoroncthyl phenyl , : mdl rret hyI am nophenyl

q- ysolpropyl phcllgyl plg's% hyl am nophenyl o
l‘ir-ed from o-trifl uor ob@pzonitrile " by tie procedure of Corse-et,
]

Am~ Chem Soerrifldftomciiphery2948) whi ch cosdimethylaminophqapli ses: (a)

brlsi on of the niﬂ'ct’t’1 qO@mFlbyld‘—cwrll f1 uor onmet hyl‘aéyéb g by a Gignard

{ reactiog wi tBr &@m |um|od|defog‘b u‘\'é;‘mﬁy: })oly5|s (b) 5.

ijon of the 103fyryl acet ophenone with sulfur a rphol i ne at
r]C. for 16 ho‘l:l'rhs nf:codsdrpwedﬂlb plicpydaetic acid is preparedr&mh qmrﬂimr@bxamxule
acid and hydl’ th}rc ‘;‘h urse et al . Am, Ch IRA DS"hLCh com-

<

|
r
g c onvcrsxon of the nitri tr to

phenone by a Grignard
rw)ounds ofp t he ﬁﬁ methylmagnesium Iﬁ: f l‘ gxd_t;_t% rolysis; (b) reaction of the 10
g

acctophenone with sulfur and| motpholine at 135°C, for 16 hours followed by treat-
idr 1] wimsntexith glryiad apefic gcigd and hydrochloric acid. t hj eny| )
I ' pyri dyl 20 - phenyl S
: I . subst iwHATovpOEAWM 18her ei n t he substituent is (lower)alkyl,
g orld, brono, l.Compou(dsofA@:)oahtﬂnxy, di (1 oner)al kyl am no or !
fldor,orrethy ; and X' is X CR[lgrrd er-SR[err] _ \/\herel n. i
| sghgllogen; 2 wherein Rferr]. -
g . phenyl ' . subst | tJI:w phenyl wherein the
u@stiituent is at |east one of chloro, br ond “fluoro,
Awerl)) al kyl , (1 ower)-al koxy, (I ower)al kanoylx car bo(I ower) al ko?%f
idro,| or d|(|0vver)al kyl am no; . furyl qu'l %
ghyl{ substitut ed whetemal,i phenazi nyl ,
#0- aint hr aqui nony!| @h’?f}!ht hr enequi nony!
gantihracenyl phenant hr iyl (1, 3- benzodi oxol yl) N .
42- et hyl 4- pronyl ) v ‘3- (4- pyronyl) - .20
.  (IN-net hyI ) pyridyl substituted phenﬂ\héemn nthe [sabstithent ds (lower)alkyl .chloro, bromo, : -
y ;CH_ o and X .ls )&Iowea);l@_:g%g(@ug@#ylammqgr mﬂuoromethyl, -CHeCH- S~
4D - CH:CH' O - wherein X is halogzex(:’ R 45 - -CHerr]-CH er r] S
:H‘:N- CH=CH25 . wherein R, is [err] | o v 1728
3; 209 R pl’:cnﬂ ed\Nher el si b CH etrls ieas; (c)ill_tl (?fr orocjl;lr[oggr]
Aterir] - G, (CH[ err]) PETH S e t‘(‘f ?aﬁ%:?;, ow.:&xkanoyl carbo(lowé)alkoxy: .
3 o nitro, or dx(lower)alkyi amino; RO
.30 . furyl : e - <30 -
. -«  quinolyl T T A A TR RTRTAR B A R
* methyl substituted qumolyl _ S ' e
' D 10 aniiraquinonyl
nthraquin
35 ‘ phenamhrer?cqu?:oynyl , B VTR
anthracenyl A O KNI SULLE B
phenanthryl AT b Al e s
_ _ (1,32-ben[zh°dl;0x°lyl) . : S e L e
-(Z2-me - 'on - * LR o [
R (34_pyrozyl)pyr Y_ : A X
' ) : -methyl)pyridyl = - = . IR S

'n

wherein Y, is ' o o L

. ~CH=CH—0— " -cr(t):cn-ch CH-(-)- R :
. —CH=CH—S— 7 SCH=CHCO— - . 45

. ‘ :gfm—qoy-cu T

BT . P L R
oL \ L N Tav - '!'-"";’ '!;. EERE
. . . o . : : a t ST




CH err] or substituted derivatives thereof wherein the

substituent is nethyl, chloro or brono; 5 benzyl
substi tut ed benzyl 5 wherein the substituent. is._ . -
5. chTowa.__.. o brono. . _‘,_~,1Q,__
fluoro (Iower)al kyI 10 -
(I ower)jal koxy 10
(1 vve.r)al kanoyl o car bo(l ower) al koxy .
—Aitro>gre 17 dh34B8%er ) al kyl ani no: A7 15
Egt hal ifm donet %Lrem% is «—CH-;—, —CHz-—Cl-P i‘ﬂrﬂi—éﬂ“ l@%@\[— of —(CHp)e—, 15
benzohydryl ) ) f enchyl CH chol est eryI
i sof endhyl or substituted derivatives ther¢of whereim she; sphstinuent isoneghyh £hipreror hropas
7-addmgntanyl Penal o0 o alkynyl having up to 8 carbon afons
e( 2- pyr rfol isli no)ﬁﬁ&ﬁhﬁc substituent is . 20 cycl oalkyl”
l(4 i m dazol yl ) net hy] chlero ' C (I.ower)al kyI substituted cycl oal kyl
+(1-igdgnyl ) met hyl g::::;‘: : ' having from 3 te 7 carbon atons in
'(2-iNddnyl Ymethyl (lowc,)alkl ~ the cycloal kyl noiety * -
furyl met hyub (lowér)al [2, 2-di, (I ower) al kyl - 1, 3- di oxol on- 4- 10
25 (lower) . : pyridyl net hyl ;
20 ] "or subst I tut ed derivatives:thereof wheréin.
t he SUJstituent S nm ).lkyhmmo, , ' : chloro
or *}rom 15 phthahmldomethyl .ac-tet rahlyxlttommtnldtcﬂyl or substitutd8
dettPvaji ves th%t‘é‘qtdv\perel n.the substi tue}t‘t’ch'yl 30 i s methyl,
chlorof or br O”Qholester l +_isofenchyl o 30
‘al kyl pr subst iatkedyE w(mngars)c&bdﬁ)akomaherel ny-aaahﬁmsnybst ituent is at |east one
of : 2 alkynyl having up to 8 carbon agdmsor o (2-pyrrolidino)methyl . : br @
f1 uoro z:lycloa;k ll!?l X 4 evel nitro (4-|médazolyl)tmhetlhyl
ower)a substitute 0a ~indanyi)me . ]
35 30 having fron;J 3 tlo 7 car‘lrsygcﬂtb}ék(xb ower) g‘ %meth;l N
(1 ower}) al kanoy! _the cycloalkyl moiety fur;(hlnﬁmr ) al koxy
cy anod 25 [Zﬂ-dl,Qper)alkyl- 33~ dxoxolon(4|- ower ) al k (iapt 0 ‘ 25
4020 33 ] ndanyl or substlgxteg\’@{u)aﬁlregﬂes I/ §g dﬁrsubstxtuent is methyl
(1 ower)) al kyl sul f ony] chloro or bromo;
-CHerjr]-CH err] ceghydrbijaphithy] or substituted derivatives thereof whcrem the substituent
-CHenr] - @-I[ er H m%,éw@bswglgl %}&yl vlherem the substituent is iltS least one of : %
-@enr]- CH(CH[err P id
45 40 chloraCH(CH[err]) CH[err] NR err] Rl err] e
(lowef)al kyl [err] bromo '~ wherein -NR[err]Rerr] is
-NH( I dwer @I kanoyl glm" “wherein the (I ower ) - [err]
(Bower) al ki~ " carbo(Jower)alkoxy 2l kyI groups nay ‘be ali ke or di ffereﬁ‘t‘ OfF.
-N(1 oper) al kyl -ani | i (iver)dkaney( | ower ) - o - al kyl ene- Y[ err]
wherefn Y[err] is g‘}?::'g)alkoxy 50 “azeti dif no -
50 4.5 . .. 40 lower)alkylmercagtaI ridino . . : E 40
@$rro}idino - élower)alkylsulﬂnyl or pl peri di.no : .
nor phpl i no (logg)ﬂﬂc'ﬁ\ﬂfonyl t hi onor phol i no
55 . . oo Rdquer) al kyl pi per azino
pyrr 01’ O 4 - . —CH—CH(CH)—NR.,M dazolo 18 . ¢
40 243 209 _ ~CH(CH,}~CH,—NR;R, 18 : .
. (lower)alkyl
whcrcin —NR;R; is —NH(lower)alkanoyl, —N wherein_the (lowu-)-
' (lower)alkyl '
alkyl groups may be alike or dlﬂ'erent, or -N(lowcr)alkyl anilino; or —(lower)- .
. . alkylene-Y,; wherein Y, is
50 azetidino ; o : 50
s aziridino , T . K
; pyrrolidino
piperidino
' _ morpholino : _ : .
5 - thiomorpholino S . - 5
) . N-(lower)alkyl piperazino : _
pyr:';;llol . '
1mMaazolo. : :
= R 0 o
' ' ¢ L L S *




2-im dazolino 2,5-dinethyl pyrrolidino 1, 4,5, 6-tetrahydropyrim dino

4- met hyl pi peridino or 5 2, 6- dlnethylplperldlno
wher ei n each of (Iomer)alkox i | ‘.ﬁiluh ) al k. )

p— SRRt . -
jﬁlcarboﬁ'arensw and R[err] - phenyl mono-, di-, or
‘trijsubstituted phenyl mhereln t he substltuent i's at Ieast one

oflihloro bromp, fluoro, (lower)alkyl, (lower)alkoxy or trifluoronethyl |
wi |

the pr. 10 viso th one of the positions, ortlgo to
the thio gﬁgup_ai_uh.e_p.h.e.n.)d_am.et_);bz{zﬁ’gw StHI St |

Wnefel n each of (I owen)igild¥linoand (I ower)al koxy contain from1l to 4 car bor}’

at bs 2,5-dénethippitdidins s f or t he preparation of conmpounds of

lhel formul a: ' ,4 5,6-tetrahydropyrimidino Rlerr]-C=C=0 | AC=
G—b . 4-methylpiperidino or . i : @
- 2,6-dimethylpiperidino; 5 ’ 6
| o wherein each of (lower)alkoxy, (lower)alkyl and Xiower)alkanoyl have from 1 to 4 e (6
alhoor 1 carbon afofns, and (loverdatiiylen oemn framdl X0 3 pomgtonipfdnddy isn claim &) O
eacting nal pr of; Jti=subsgitu enyl rcm the subst:tucnt is at least one - G
v g %oro, romo,bt{uoro, owe alky s wer)a or m@{omﬂ\ with the pro- a
[err] 10 viso that only one of the positions, or otot ghlenyl moiety be 10 ‘
substituged; &vieesitr eaihnfc(towaymbl aé (lomq)’alkoxgsontaiu Mm huhhiadgenat i ng pd (

atgpg«rn

g ? ] E g_%r_%vi de %lxjorggss fox(') the peraranon @_g@lqwr}gs of the formnH 20 wherein X (

: al ogen, and, when requi red, r eact igg-csagHoconmpounds w th cbrrpounds 20

he forml a: éﬁ X -H
1:1 nolar ratio at aterrperature ofl Am - 70[err]C. to +30[err]C., to
com pounds of the fowaula || whereln X is -OR[err], adr

-SRjjerr] and Rerr], R[err] ‘and Rl err] are as Iorlldeflned I n

ool L, i htel D £ R SR ek L) 1

reagtion is at a tenperature of fromO[errddento : 50[err]C
and {t he di halide t hus produced |s t hermalfy deconposed' at

80[grr], 100[err]C. to , Brddlice the aryl hal ocarbonyl ketene o
Fornula 1. -+~ 3. The. -corrpom&fm_pf Formula | or I prepared b
t he|process substantialiy as . 30 descri bed herein.

30 or theirlfuncTiowl pemuwswxﬂf a prlegpraringagent feprovdeompasadsof theor mul a |
or IfI substantlaf"F'?‘""as - - 10 .. herein descri bed. :
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fro u& & léglomwngévbgb[eamnweactmg said compounds wuh compounds 20

o e s et "<

'—H
in a 1:1 molar ratio at a temperature of from —70°C. to +30°C, to give com-
*  pounds of the formula II wherein X' is —OR,, or —-SR, and R;, Rz and R, are as
25 defined in claim 1, and wherein said halogenating agent is P (X):, P(X)s,. PO(X), or . 25
: SO(X)., whercin X is halogen and the reaction is at a temperature of from 0°C. to’ : 8
50°C. and the dihalide thus produced is thermally decomposed at 80°-~100°C, to
produce the aryl halocarbonyl ketene of Formula 1. :
. 3. The compounds of Formula I or II prepared by the process substantially as
"y 30 - described herein. 30 '
. . 4. The process of preparing the compounds of Formula I or II substantially as . ]
herein described. .

STEVENS, HEWLETT & PERKINS,
Chartered Patent Agents, '
5, Quality Court, T
Chancery Lane, ' .

London, W.C.2.
Tel. 01-405 8393
. i Printed for Her Majesty’s Statlonery Office, by the Courier Press, Leamington Spa, 1971. '
: Puablished by The Patent Office, 25 Southampton Bmldmgu, I.ondon, WC2A 1AY, from i
i

g

i
} ' wl’uch copies mly be obtsmo

I llllljllljl i




