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obt ai ned; m p. .. 3 %&Wﬁ% m‘{:}g ﬁ?&g&% i sed

151[err] C. Nugl eqbqf .‘ in
directly to gl Vegoeni&il thchel prestn Govenition, | SEHGED- with toluene andl evaprating the

chl orephenyl - 3in Iwnh a2solid orlﬁdiimByhaunmcedmabf the mrd:tf ract | onal

crystal - pyrrol“?u ?ah t?rlcéﬁﬂ n_of . the rmt _ t 0
g ethyl £t o m LiTRe %%m |
obt ai ned; mp ut:ﬁﬁrf&-m of? solid [VR €l - compusiGigisona Sompihﬁﬁs 1s35:[eﬁrdrd]ﬁ

sol ved in 300 mnkompeisigthe bsual Riaapientss orf medeaily, isol2p alﬂw 4 - anj no-

-[err]-chl oro- g 88 Aau nél W :
phenyl - butwsa%m@# %@mami ﬁu ffrd%bﬁlﬁé (;179 Es”]

starting materi afcud aep&ﬂagaah. iweight dfsﬁﬁelcﬁw-preparsd gy e gclisddamey abytkel- as
cat al yst. Heat i hgltly 3£ ﬂlen iegg\to be treated, as well anuno 2-p- m ylphenyl - 3 - P@nldar r§0ed

out for about 1% It rpé":'&{ "‘j'*"'T(S'f Z’Gmij“s“‘@’t"ﬁylb“ W@Qﬁ s %‘;‘,f
95[err] C.  Afer el shilodnl m}axeslestab@gﬁatﬁé st ,emylh C -2 2p--
propionate in S@@pek . of ﬂminhﬁr@t ehei premaammat éd- plmnsdir-)pmsatandhchh@amﬁhg

et hanol , there H®:added an equi nol ecul ar 7 ‘5’1*?4e%/ III& sed frorﬁ5
tol uene. The sol ution of hydrochloric aci d |2n 1 gf t he
order - of 50% The neltingEsnple €sul ting sol & lsan-ssqs ogsaﬁaimndnnf@mParr
poi nt of the resu tpnrghlérophepyl - chplendpieny| tolucpohrsangj (tlhl)

5 90;
pressure of # heny | pyrrobdinon yrroI| |norgf %{h ﬁgﬁ r
the presence of ,ﬁﬁ,’;,g %]Y%H%W 09 oFhe “Lonedhtr 5T7 sa(‘)“fm"tf%eHl ‘%T
di ast er eo- 115f@n15:aﬁ1b&ta %50 Iabet-ﬁm’paffature of about- isoners. _The t wo
cis and transzol shanol i medloms Ofaction] Bdivgmisi | about 90 %xamygle Rhe theo-'

prepared by f M‘} %“:’% Pretfo ﬁﬁ@ggg Phepylgy2 -
hydrogen has beeai%?ﬁ tisalsuﬁnfsm?ea £ | eOTRY TRUGHE Mo ki S0TRE s

(to prevent hyd altu‘nes fmsﬂmceneamalm ilsed NEEimmg pdinthichf t.he

cis ch loring) lﬂzl‘é -3 hotheyl - the g ieqﬂﬂ"c3-
mel ting poi nt 0 sit,é’@"' ﬁf— i ¥ m gl‘ter ans
i somer: 130- 135 ,t t1on Of a4 arge cmg,h,*,;-mgaa 3e.t -2 - 100he

ethyl 3 -p - chl &y yrhtion éhd- fr&(ﬁonall'rwsqat-o@r;ohdumecol | ected by Filteri ng
off the cyang 1’“ ‘;‘f}t‘:fe %m“ o8 Bt tqéa‘hsedg?gﬁr_ iy - éh‘ﬂ'“ﬂ@e%englratl ng
the filtrate. A ©L135% NG Bt BT T Al L8 Pr e 800AaL ﬁﬁ?ﬁe resulting sol-
crystal lisation T dhylath é -3 amp ROchlorod -tion is AydrbgehdtddCin 6 abiBclfye with- 105
chl orophenyl - phgylp- -2 chp’msé dpiytate. upd -as Waﬁ ) fapéaboafc?élpéslcsn”n l e

(0.39 nol ), &¢. gma;ag ng{eﬁgh is prepared 1rBthe follow-p 20 g. Raney nickel as-catalyst. Hea

- t for abou 1 at 90—
1, 358, 582 "o g civl 3 p - cilroptenyl - 3 - S5ac oD St Sé’ﬁﬁ‘m e
acetate (0.36 noyapg - hen.y14— on}temmhbx evapéi'aﬁed rmt - and- el 110
t ol uene and 75 thanolp r’@ %ddeﬁ yrfeggrl?dﬁ ﬁT'PFeat ed
to 60[err]C. 5‘50:3?@%& Wcam Ifl e,'l,glovx,{y
added a-suspenseib GiithOh K0 Ghebtie of 4r Uﬁﬁ@d exawﬁ lidin &| sordn 50
m . tol uene, \/\/hkk/@mk@e stnhaeof B 8 pdladmlh opemrotion ¢ the fwordidstereo- 115
met hoxy- 65 tegﬁzg%)aﬁ qg%&ﬁg andtmfs; mgyl -
2 - methyl - LB, gdéné]ﬁw o
175-185[ err] C. | S&tbed\(tblg d10the S résbnafidd e{fing ot bE&ﬁtdtson

mxture is |eft clilmne)omlns v&!@ﬂabout ilhnurp'.-. chl omph %1;_ Srtelnnaumt o/ [the? 120
10 m. water :a B@g%g’ fs , oyt by
t he addition gpf 5—}%&“ m%@ﬁ%%ﬁ'}m ﬂ,‘c ﬁ% Phdnl K{,geuajlsl I sed
from 70 chl ormalyaaclaﬁli anméo tr{t.tgyl\q’l; egfilrate. ploa %j dmawtsdarepmlaﬁiﬂiexsh?xaqz
off. This is com@ﬂbm Bn T andl - E% ophenyl -

chl or ophenyl -3 2 tfi ﬁ"’?l’re’%tl%naf’wi g'ﬁ"laﬁeecf“f‘??"ﬂle:@ 1)’ 'I%g g el 250 .
2,2 - dinmethyl - propionate: 15 fractlon with a boiling point of
180-190[err] C./ 185-195[err]C. /13 mmHg 0.1 mmHg. (77 g.) is
collected and recrystal - 4 - [err] - chlorophenyl - 3 - phenyl - 75

I |sed from a m xture of 25 m toI uene and ~ pyrrolidinone. 150 m .

o, ~~ - o I T Y 1
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t he 3-cyanopropionic acids involved in their 25 syntheses:
4 - [err] - nethyl phenyl- 3- phenyl - 2 - pyrrolidinone. 4 - p -
chl orophenyl_- 3 - nmethyl - 2 - MP.: 173-179[err]C. (recrystal I | sed

from pyrrolidinone. t ol uene) _ o ®
85 B.P.: 165- 1&3{err]C/0 5 mMm Hg . B.P. of ethyl 3 - cyano 3
- [err] - methy 149- 151 err] C (crs | soner)

phenyl - 2 - phenyl - propionate: 30 MP.: 129- 133['err]JC (trans |sorrer)
170- ¥75[err] €. /0.02 nm Hy (separ ggﬁquy fracti onal crystallisati gn M P. :

103~ 2 - . _ -3 -
4- p- rrelai'o;nb rm-nyﬂenﬁs-aab&rml% nB}), 1590 cyarbo- metRoxyphmyl hyl meﬂ;ytgpr-onate

pyrrol i g4 75 ml. anhy dé#’ |
135 137 u%fﬁg t'ol 12T 3ex§n (‘TCE’F‘FJT‘M - fofpy orophenyl -
- ety méarmp of 3thyP3 ~ cgalhyd : oN@ANy- 6 - phenyl

- propr O mendperatured it B:oﬁl: 60°GL nddif©h0. 22 nmphkigl - 2 - methyl - propionate: -

178 182 Fsr ﬁ@mﬁ% :gg'{cmmaesz 134[ elr7ﬁ-]-11%§°0(/éq amBener).

2ol sefl. LA B aimBfin0Gl.er 1 C
(trarlﬂ hﬁQﬁH@d’r eadded, neun'ahsaumxscam ol ue 11' stallised from. .
t ol ueneoftebyarhe) addrﬁontloi cdyregtrat hydrtethPoph‘éhyllSZPCZ Gtec;:yymlhsd &o& 'lOf & hyl -3
-p - ’%‘?{c‘@]‘% ncen;?t:crlui lfh:la.se lsu % &QP toluéne-hexane) - 100
CYano - gk 4 msaoalp ﬁﬁ’mﬁ%&m ’?ﬁ‘r’- Shdstal | i sed
f r om 154 $rackioh fvith fUS0—°C./ 185-—~195°C./13 mmiggie B. P., of et hyl 2,3
- bis - O&MHEI@? ebﬁec --0 t @ploropheiylit-\3 ph?lmyll 2. -3 B et hyI
3 cyangsq 9%;&;, Qg'ﬂ.& ] 2 P YERARRES di none.
C. / 0. 05 iNobkithed, with a memnf lpm«. of 72105 8::P. 121-12%%17&&@%111&&0 o™ H M P.

118- 1324@630]C (recrystallised from. duenp)- - orophenyl - 4 - phenyl

2 - tol yche)f owmgcomwundsarepreparedby BP. of |0m| mWSG B-P of et hyl 3
- p - t%ﬁ‘ oflmystahi elg‘gf > 95- 10% ;0 o3 WS se from3 -
cyano - 3-cydidh ycaadsomawadit@ﬂwr t ol uene 6 ] C. /0 02 mm Hg *

B. P. 25f synthesg$: 2 - p - chl orophenyl - B--0 1ﬁ@thldyhmsd --3 Bthpihea | -

pr opi onat 175-1 errLC. o th - 3 - rrethyl
_Z_pyrfﬁ%éﬂgégnrh_ Qe 30 Fij 47 1?‘%“@ PR e 5. - TR
phenyl B2.-" 965-B752C./0.5148:HHO0[ err ] CER. o@%ymn Hgano -3-0- methyl—

pyrr |Mhoné49—kﬂ5llf’c (cis pomerp2[ err| C.  (r enbeny pb@ail fproomatq\d P.:

137- TA1 M 11 é" |
t ol uene%rle;!a ‘é%mw 'saJOLO%P ﬁgl& ' P. of et hyl 8 -

cyano 3BP. pf atﬁﬂhs)gé -[ dﬂcm}phmyrretmyl phenyl meqhylpipmnasephmyl- 2--. 90 phenyl -

at meth OP""PWW" [Aﬂ,

15 7 °C." (recrys’callmd from

tolume) o

170 ?55[ err]

1, 350, 58 . . of ethyl 3 - cyans -3 t-hu&m-4 p

- met hyl pﬁ‘e- cm&@hmyl 3 o y— cﬁﬂ or ophe tnny 4. chnphdnyll - proamnatggyrQSol i di none.
phenyl Brz - 1699€7/023 chnmme ) -P182§C1Qr(sq'§% 1 nm Hg |
MP. %&1 yst alli %8 %},?1?/1 ?err] C.

(recrys

a,;e | uen toI yer hexan
M P, ofnmbyr,m,aa Do~ Eitrepheph ”lumh“ 2ol §) Q’ge

met hyl - 3 - cyamo - 2 PF@M’O Prgpma hewyr - 1921Lysrsen:e (réhglﬁalhssd -froﬁEt?‘lyl phenyl -
‘pr opi onat e: 14‘5—155°C 03 samaHE] . (recrysttdildm)sed from et hanol) 65

175- 6[rr 0 { L udloph 3 - is.- gh‘% ';_4-|0--
fl uorll%phg %Ti&ul:; F%%A gnethy pyr%?ﬁ %‘f yr.r s di none.
MP. : 32’7 1 Qﬁ77°(:(,10rzcm;tﬂial lised fyom >8- 165 err] /0.1 nm Hg
t ol ueneMIM P118—IG4RE. 1 (eprasalljsed £ f?ﬂf*ecr{/ 5“""‘ Fdm ﬂ F5 ?of et hyI 3 -

cyan TS -5 fLyer Q..f-0l nene- hescaméc (recrysta!lzsed from-
% B3, u p,?ptyp%ugga

ﬁ

pheny B. P. oftolmlﬁyl 3 - -cyano: - i3 ) - _f-I ud:‘r o-
145- 155[err]¢40L9150@:1/mm o BPﬁﬁéﬁ}fmz - _- 1“ robf‘)’onate-
167-168[err] C./ 10 nm Hg :§75_ﬁ|§@

trifl uordmeehyh

4 3-- 1ztrl:hylpy?rrol |4d| none, T“& %d h‘?‘Wniea?oxyphenyl 3

- Phepyh o2 50 159% focor hasdgt 3l err1 C.
MP.: 90— 92°C (recrystallised  from MP 137—141°C. (recrystalhsed from 115
toluene-hexane) .. toluene-hexane) .
B.P. of ethyl 3 - cyano - methyl-3- B.P. of ethyl 3 - cyano - 3 - P methoxy-
‘0 - -methylp hmyl -~ propionate: phenyl - 2 --phenyl - propmmne

60 130—140°C./0.1 mmHg = - 170—175°C./0.001 mm.Hg



pyrrolidi none. hexane) M P.: 134-138[err]C.
(recrystallised from B.P. of ethyl 3 - cyano - 2 - phenyl - 3 - m- 20
t ol uene-hexane) . trifluoronethyl phenyl -

propi onate: B.P. of ethyl 3 - cyano - 3 - [err] - et hoxy-
178-183{err]C./1 mm Hg phenyl - 2 - phenyl - propionate:

165-170[err] C./0.001 nmm Hg 4 - p - chlorophenyl,,- 4 - phenyl -
2 - 80 pyrrolidinone. 4 - m- chlorophenyl - 3 - phenyl - 2 -15M P.:
145- 146[ erryC. (recrystallised from 25 ,350,582 pyrrolidinone. 7

et hanol ) MP——122=1260C—(Tecrystattised—from—BP—of—ethyt—3—=p—=
chl orophenyl - 3 -~ metbxdol 4t e emedyiplieyyl - 2 - 4 - p - chlorophenyl - 4 - pethylo 3 -3 -

phenyl - propi Qnty&? A of .ethyl 3 Pheny I 3 60
170[err] C. /0. 21%19 nggs_' Z%Bl,g‘;ymlj,%gﬁ y}mm propl Q%%E%mm from

165-170[ err]aC. /0. OOﬂoluaiEngane) M.P. of ethyl 3 E)pamalzl&oﬁxexﬁrl-- 5(2 4 -
di met hyl phenyl B-P- Of?,ﬂhylr?e‘t 0 = 24—-lpethylf-l3uor ophenyYa%O :tpﬂ.ﬁq fpyyrate:

2 - pyrrolidinone p? qt 1 Fropiona 128°C. (recrysta fom, Bt s
obt ai ned by the cyclisa ‘NPP.: 164- 470[,er n,log;phenglregr_yg;easlll ised

from ofy 4 - am -np —-ﬂuﬂmphe(lﬁ -43— mbtlrytet-er pheny;ln)ohdmmal uene)
2 - et hyhlv- g S&igl n situ 36P:BlE—ECet wawh%yﬁﬁé - 3 -

p - fluoro- gl ?ﬁ_lé?ﬁ/" 0@1:0 t:ﬂﬁm mylni, Ssph‘a’n.Yhuom

phenyl - propi onatetolue&aﬁgn tarnhg&by e reactph@ﬂo 2PREBN | Apropionate:

160- 163[err]1§ B.D. 6i0&hyind ano - 3 - p - ﬂumfth 4 - (#5-4155°Gijo00t mphflgenyl ) - 2 -
net hyl oxoph%‘% éll_meW“atﬁﬁ nethyl phenyl . 3 -ophenyl: 2 -
50 g. 4 - (2,4 - di i dRyPEE 20 pyrrol? %@Jﬁ'&_pmhd,;om i
methyl - 4 - 0X@ o blﬂfeﬂ&&iyﬁheﬁﬁl(k, ﬁheﬁﬁolz/edmn A012MIR3°C.  IhdystBier frfk. 75
(recrystalli seéj”ﬂyrrdrﬁnonm_lssoc (mrysnr;lehtaqr&anﬁl s§é)uraﬁ1adna)\n3 . arrrmlg}rea 3

t ol uene- hexgge e r oge r e th
hydro- 100 & Pg.pObt &ﬁﬁﬁ"‘T %?Znocyémq, m%mmy. - m%'t hy“_"i%’?%%h%ﬂf %’%ss@re of

120 kg/cnferr], usi fign - ghadhy | prepicda pr opi onat e Raney ni ckel
as catal yst. Heati n§155r§7%°&3r/r°|0@11|m£171@g 180[ err]4C- PO;‘,’I"P ﬂgl 4 - phenyl - 2 - 8t
_1%

essi vel t 190 |
Do ot on o) 48 o Sl EN ik Lo RERETIimn (ALoRAG (b

|"or rogen is
ended, i.e. foMPabomz—aﬂs%ou(xscrys&mﬁedperyl BP. f -ethplyB r-obr-dchhm@enyl -3 -

After filtering_offabtshae etheng) ol vent b[-cpreRieate: 85
(recr'ys!t all i ISS% ﬂ}h‘;’l sz"évpgég’f"g"g&uﬁa ;/he reé%%%éo?sm’ﬁ S'E al I?sed

t ol uene- hexame)  165—170°C./0.001 mm,]ﬁgomtol uene. The ykddplt f 5 - (2,4 - di-
B.P. of ethyl 2°- o - chl orophenyl - 3 - S5 - (ﬁa&t— egivlphapdl) - 3 - nethyhet hyl -
2 - pyrrolidi nofie B, fuorophenyl -c3 - pheghadyt - Ngrr‘rof’y’“' s 490@
Mel ti-ng |OOI nt : pmpE? iﬁ’iﬁ%ot] C(recrystamsedl%n@t& die@r Q&d &n

Exanpl e m - Tl teemephenyl - 3 - phenyl 2 -2methy1 A butytic acid; Nfoded 35 eftyl - 5
- et hy| - -BB qrfrqtﬂy]. éh ﬂgyggo - 3 - p - fluoro- by the catalytic hydrogenation of the Schiff’s

pyrrol i di none MP.: E@%"’P‘T‘i‘“@crﬁg‘; Eeﬁ’}md&fﬁﬁfﬁf' %ﬁﬂgﬁf“%ct

I s obtained by the cycllsa
of ethyl 4 - an#rom Snetlpylphenyhlfer-ommhyIZ— 156 ¢£3.4P- (z,daf- émian}aylplﬁnyl) e%mo - 3

- m- fluorgs  pa@weidisece d sl j1ed T g0
eyt B R e g bR oS ] R o R

150-160[ err] C.#.8. & yITB’l &ano - 3 - m - met@ | yedlak W Gressure of 120 kg/cm?, using 20 g.
1, 350, 582 _ phenyl - 2 - phenyl - propionate: Raney nicigl 5€)c ysggﬂe}tmggls-qgmed
chl orophenyl -4 -- Bml%pd@h%f{rgve of et fy|Pr | L0°G andothis tem

ni tropent angat e; dr,asaﬁoy@dm&ln 300,11 augibha oge sfﬁ&m@“ﬁ?& min Sl evgsar e
hydr ogenat ed i n -phengiut OG[ @olidMoadd hydr o- After ﬁlteﬁih@pmmm cm.lyed th]a?sogent(o 5

mol ) .sodi um geMPa‘t Jd §u éecoﬁta'!e@@ lig#ﬂcne evapata isgd 100 m
di met hyl f or ma(r}{q, nj ckel YLt ” fhyre of
I s added rag dl'y, ﬁﬁ{,{p.ej u 40 ! 47 gbout 1fio .
hour s. mpansoc]cr]oom Hgol et hyI 2 - allyi9 - 2 - p - After
thereactlonlsflnls ed, at t . chl

95-96[err] ¢/ 0. 04 hﬂ)‘;‘g@ﬁﬂ off' pﬁ?‘%ﬁ: 6l ve t Eﬂﬂg{ﬂ&g "I%H %mHg)
After the sodlmm dﬂuvﬁbcve(rmsﬁrh@dre&hduembmﬁa oblesined b @ltei Helisdtion
distillatio# for nead;anal)ne react ion m xt ureoflf@yb@oleenhoftﬁ 1@ i chleophenglunil5s

‘*&‘2:

about -50[ err |BE- oAfEvt B i §¥ *g. P progitepbypthe catalytic
172-178[ err] C./0.1 Eég cI8 ﬁ;,p%ﬁm A%ne y&ﬁeﬁfm ﬁ?déol/g’\?réﬁpolnﬂmﬁ foty;

M P.: 114-120[err]C. (after recrystallisa- . dinmethyl formani de. The

m xture is. tion fromtol uene-hexane (1: 1)). allowed to return to

anbi ent tenperature, The ethyl 3 - p - chlorophenyl- - 4 - nitro- an
exotherniic reaction taking place (internal 15 pentanoate used as starting
material is pre- terrperatur«]% about 270[err]C for a bat h terrpera- 75 par ed

~ o A =~ P~



and J. M Pouchol (Bull. Soc. Chim Fr. ture is maintained for about 2
hours, after 1962, 596- 8) . Wnlch heating is

for 1 hour -to conplete the reaction. 20 105 g. (0.5 m)l) et hyl”

p-chI oroci nnamat e and After cooling, 400 M. water are added to 80 6.6
g. "Triton" B ( solution of tri- the mxture Wnic,histhen extracted -
wi t h net hyl benzyT-"anmoni um hydroxide in neth- toluene. The toluene extract
i s wasped W th anol) is heated for13g95§20urs at 800C. a I|ttIe dlluge

hydr
wat er, whesegf Etbyl 3 t- p S aﬂloroehbnylv-en -2 Ssofilinaieritatiee afeﬂglz oallyl s 2f- mi shed

t ol uene i pRee; givsolvert By 200 il ciethns %u?"@*@b@yl t @eefate. t hen _evapor- . 85 washi ng
is carm%; l_jt opvzs T uhydg&:eﬂs"ﬁ?;?‘;ﬁ % L (p S0 PO 1 o5 due i s
cryst ab- » peblBura B 1 hBdea Gy, Cat SO lebiperathre S Abduf 08B A

m xt ure dm‘ﬁl abe.!aeﬁaltoenshexane t|on 5(1§Cdr0.2§chmradryb>2a-pdlyat-em tpo- dr yness and

(1: 3). tl ai}y%?ﬁgm __:_“Eﬂ?el’ré @/P&ldlstllled
Yiel d: 8 'i‘rgcﬁl B%rsuﬂau -

150- 158] eﬂra]ﬁc about *—50°C. M. 1o 1:1 ﬂd&%&tr Cz0 .
90 The foI Ylew H@A@Br"%ﬁdﬂﬁﬁﬁ/@ lpnler-pa@é!éi thof) ethylehs-uunﬂ/aﬁlssm om 100 the

en W|th

met hod, i 85 ml.  dimethylformamide.

e R LT e s TR i
et hyl ene mm&gﬁ%«x@ fure_around 17°C). Thig ¢ .- dath tink otaf
Wit hout fﬁg%iﬁ o Heatal & adri g" o

qual ity ofaf Ulsh igN @ Biol) itEokthid@] NQ. RF 1 ok t 154 :
(recryx abs gsed md)rtnhyl p-cHlbrecifngdito widn g aﬁapmitnd,s«nrzm atapa-eattticdm eshyl
acet at e) 66 gb;'{yrlmn (35% solu ﬁ’e%i@:e &‘P ; CTWOECIEF% Semgd W’é‘hl or ophenyl
-4- 3 _m‘s emed Tk 20 Thoa) DTGBy jm

d
Ni tropent@maak® #SeRekikred Mrade Mal:ﬂ)dltlfl&:n@: Wbk, “wheréaftéd teliarﬁ%oﬁartl ng from

100 405 sﬂfmﬁemmso%eémweggm pliumasiiphate. It igthay levaﬁor'- &'ﬂyl -2
- p - net : A

acetate (i Q'fﬁ"' b %ﬁz‘@fﬁ rzsfﬁﬁ%&h

and ﬁg&yg&nmdml;%su&dh Wield: cﬂmt/grnpher‘?hm;mpliﬁy- 2% areoﬂ:amedal I 3/I - 3"-
p - h nEn.xg. 0- hen I 2 | i di ngns

| i di none %W&‘t“gi‘??‘%‘%ﬁ’r #rﬁqbfoﬁ%ﬁ" '%fe ,._“%a%%" 138[ err] C
(recrysta ree = om ethyl 2 - Y lethyt 22 alyt~ e .;-1..»_. . - tol uene)
acetate (BtP.p - mmeoizmﬁfle-rs,]iC/dnﬁeﬂUh H@cetaadhtceahgwmlmonm uayl. reinet hyl 3 - p
- chl 055 hieﬁylns (i) henyI e lakegens s"@“‘}t_ Wl 3 'ef)%- 3 -
al lyl %1 o \ALES st,',dzﬁ.‘,mpy‘t’1 ty bf prepulting progyc i ction of 1
- p-cC Ioro ethyl ‘i aidpe 132-1 weﬁy trtlng from 110 50 phenyl

-2 - nitro - 1- but ene vvlththe : eth§ -o- rrethylphenyl
- - sodium_" t ve?crfdé Y}%he Ae3-
132- 133 & o 12 rzr_]( ool f“}?‘ om .

and et hyle@e i B.Pal | yhcetate3(B.P.p 136641319[3(7{0718&;1. gy 5 - phenyl
- Exarrpl e6(5—170°C/0~6 mmHg ; 2 - pyr angl ediylengrngine; 115
55 I| | chlortohe chLar opheny. t CO und was

- obtai ned aﬁhféy o 5 Lt&ﬁ ) é any? 3@{4? mm_%g tsteé. i195 obt ai ned

allyl - 4 -anithene) 2 - p - p - W I142'4"14 Eftremdle) i n 200
chl orophenﬁteeth byt xrahgmpgmg,; ’ngnin% sit ?ﬁyeﬁ? nhydrous S
di et hyl Kar dw fed & thi -t . allyPagti dNmedfiphaiyly Rengmbi ne with
the addeith &iohtintdbyereartinyof lbypﬂm of hd:thBp 132—133QC)smrtlngfrom 110

1350598yheny1-2-mtm-1-buuenew1 the ethylz-allyl_-_ pi *7.32 g.
(0.2 ol Wﬁ@gﬁgﬁegf me;%“ﬁﬁ Ex%ﬁ_ '%—6@ 5?. d%-B¥ar i de in

by t hetscyapi: saBs-etB8°C T(recajstslljbedt ifrom ofet&ﬂ 27&3(1 €@.2p m:he omstphepil of et hyl 2 -

anhydr ousthgof) br omophenyl 3°- net h'I - 2.- - 65 ether and’
23.8 g. (0 2 m)l) 2 - phenyl - 3-allyl-3 - Ppyhlp@ﬁeeﬂlnén@h@vhyl ene - '

i mine, .t he, ad| |1t|é) e hﬁrgﬁl , . 13 g I wad hlie 4, ¥ - anino-
5 lat2dd as” unclgyhg evol ut i il Ny phenyl™ - nmethyl - 2

- pyrroli drmgeddanmnb@&ﬁ,bytmeqtcmmr atTea émnagoikem gbgimwolzfuthgrr] C. pared
i n Exanplogefiyt 2 7 aligl ni4. - AMh:y%Ir-oP 'Tt?e- m_-ﬁt_ﬂatonhensé_ Htrewnmve@ﬂ%r one hour-
bromi ¢ aé@ﬁ‘&’%’k?g}?}‘ﬂ e”’ﬁftﬂb ‘ IVERpS ety i.120nd t hen,
whil e 6étgl at Vi gorchs‘?'y, zotisation Is caf y addi ng, at the
reaction is left to continue for 12 hours about 0-5[err]C, in snall
anounts, a solution 10 at anbient tenperature. of 6.1 g.
sodiumnitrate in 20 M. water. 1 g. 50 m. toluene are added and the
soluyion electrolytlc caopper |s then added carefully I's then treated

. T ~~r r




phenyl - 2 - pyrrolidinone are separated; residue is recrystallised from
tol uene- hexane mp.: 197-198[err]C  (recrystallised from (1:1). 5 g. 4
- p - bronmophenyl - 3 - 80 ethanol). By distillation of the nother |iquor
methyl - 2 - pyrrolidinone are obtained; mp. at 190-200[err]C. under 0.1
mm Hg pressure 127-130[err]C. 20 and recrystallisaty on of the distillate

froma m xture of hexane-toluene (1: 1), about “10 Exanple 9
of a stereoi sormer are separated; mp.: 116-° 4 - p - chl orophenyl - N -
methyle-~ 3 - 122[err] C 1,350,582 ‘gphenyl -
2 - pyrroiidinone —85 lnes 0T SONEr s _have eren A

suspensi Wgcfﬂm’@%ﬂ ] 29@9 Wm\h de 25 UV, F-Fﬂa‘ﬁ’d BNI\/R s e tra but-their
mass i n Bl 3 ﬁfénkleepln & © B A afs i d%hti cal
However , eiliplemas in@b, eraamdg n 303 an@.oéM Rsiy 4t.0p aaa,mb.u been
poOSSi bbe M@atatﬂmcbe:tétbpﬂelumo&w«h@nfphgmﬁ tpetigrh - 3f - zs'?romﬁn pe0.1 nol) 4 -

p - chlo below 25°C. pared in Exagm ;e 7, in 40 ydrog o phenyl -
&
R L e e iR ﬁ%’% Jhed
Exarrpl € @he reaction is left to continuelfbk €abayt 0-5°8., 1t Xhdlll fno@itts, Asolition t ol uene 30

- ngt- Wy lat ambient ggmperagee.r opheny| - 2 -of 6.1 amu@smmte monﬂmﬂt Vrgtinf bemam de. The

| m xt ure p}/ilor “@eﬁ"fﬁ%ﬁ'ﬁ added %%;gl““m |"§"’°‘§§¥q ﬂca 450[ err] o
TO thi's Ak bk isGhenkitbutl dodl. By Uk Vihingces? Afer
slowy 22>=§" lsﬂaﬁuonﬂ tlgn, 20 -is r;tﬁicﬂsalﬁmmcﬁ and 3R gxlueﬁnoncen- nol )

met hyI15| |3d'eall e -t eré-urléla rlsaéfeél._ q mm cooled to
about O- % A oL, r]C.
Ni trati. org tﬁsﬁ[ﬁu I thé Gho@bi 1i M‘ .‘ &

at @E@neaqh aﬁjrther 3
hour s at aﬂ()?(e-m q. ngd&oOI gagnrml vrer-y-rsuﬂm | e mai ntaining the C. The

sol verdfs aggt eecrgrallisiion dfh? e r'hsarre tenperature,. a mxture of 62 g.
fumng &0 L8 -‘g’::'.." }’ vmghtoé pigric acid and
steredisomer Yl- Y]
62 g. ‘Gongma r at ec sul urlc “to uene sof Ugbiesl - 1 35 - Wikt eM ce wagser, dried
aci d. The_ Thescttwo rstarojeinere hpe diffenantst i Arsegensiom df Q;Uﬁamhtstrdamehvdndp a .vacuum
The €& &U’e ﬁRs NV Sﬁ%hrtsthﬂawer ipripieene foradied S, epiea £ :
0 4 sc-lu

.recrystalb 1b1e utea vetﬁﬁfi@ge M?eg 1)64 [ﬂpXI &eof water and
i se. Sti fib By thehl -'p phenyhlmr(p ﬁn dindn& (miioNt9onued f or
anot her 30 mi nut es and ;hen rret hyI - dtmm!l rrrmﬁomﬁ none are
105 thgy pr cr:g_tl.a; 3 d

111-112. 5[3§rr o miof’rreﬁ ZOth V}@.tsﬁ[gedéégf%é qdoqpr-pa thie The
~foll ow ng mcmtpmen llzsrga Pr d by A&rdisahemaudadeewwbwaumsgmlmqse from
boi | i ng n%?’ mﬁe!&l byl i cpig the fempesgiure. 4 - p -
i g_l t%.d r &t & .. e, additio the

nitro-ssp ‘;gctfm' ,,A‘Iﬁﬁmﬂg@%- for er 3 h "

chl or ophgrgydo % afe- 43 THRrsbif areevaporated mavacuum -

met hyl, - siine tempers ézr;dmnmmeqf 62 g. fuming andﬂ@r&dﬁh is takén! G Iﬁsdeg'rgg rtm Hg

Yiel d:"'8 1 02 Bogpmcentr: fron 13 i 4 -

cach ed d
O o g A o P | ] at%“eavfm"é”'ﬁfm:mffh;m anyt b

- pyrrol |4okgn@w ahxh&eStumigEt(hylb 19.7g-4 P p - Rhibtoghenyl B. I

-200- 204[@( spapd| then Znﬁhzgyﬁme %epgwéﬁmnedrq 0% - anpl e
6 are di DERYred b phenyl -
N - - Wﬁdﬂsﬁm‘i ey’ - PO
- pyrrol |hd¢etmm 6th dr-agehylaﬂ-a:-pue@sure of 90 Kk /crr[err] in the  B. P

204- 206[?5%9%8%@%%"%‘%&3 of 4 gg kefethy -Ntal ){&t V\hen
t he hydr reoAls or ption is finished ooé/o nyl

phenyl - N - catal ywmpe7filtered off andthefrltraers n° - hexyl - 2-

pyrrol50di mne.- @ﬂme dorht edthylc 2r ynesstag;iéhezlsﬂfaﬂmhe 3i speayir-yN-- B. P.:
206-208[ erf] C./ og&m L 1 ggjg" m et hanol. 30 g. 4
- p- a Hﬁﬂ éﬁ'e %& Rl 2%13’/”0“6‘ noffe ﬁﬁe sane nethod, by
reacting aﬂaplepe aﬁH’&ssGlbédaim‘ledmemabmlu&QO 4944 erchilpetphenyl - phmyl - Nhi cmsnphenyl -
3 - pH®n L and hydnogendtedd ot JARC.  withQ n - butyl - 2 - yrrohdmme.

1, 350 58 ydrogen at a pfessure of 90 kg/cm? in the B.P.: 204—206%/%0{ W’%H%r om)pr opyne,

 br oDy CRAEA Rl Aol dhaorpin AR me( T €6 LS tem&bﬁ@qatrsonbmﬁzene. hexane 55

benzyl C lehtalyst Cie, filtered Sqfic @bd \t Viltratet Ber e mas Bexy lﬁlbtom ned: 3 - carboxy
_ @ qum es& r?;ddue lﬂrﬂmix -BRpy| P lsmﬂshenyr 29y -
--phenyl - g lﬁfm{eecrﬁ tt@Isamé &,%eamﬁr,pp nyl) - 2 -
" pyrroli drama,tamed mpl 11803L-1999C. T r om et haghlopajiers ﬁhﬂl 2 -Nyktolidi purified
by chromat ography on silica 165 err]C .(deconposition). 60
Anal ysis for [err]: 4 - p - chlorophenyl - 5 -phenyl - 2
~--calculated: C 73.7%H 5.2%N 4.52% pyrrolidinone C
11. 5% 12 g. 3 - carboxy - 4 - p - chlorophenyl- 10

~found: C73.1%H5.1%N 4.50% 5 - phenyl - 2 - pyrrolidinone in 200
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bon di oxi de has ceased (about 20 mnutes). 4 -p - chlorophenyl - 3 -

phenyl- N - The solution is cooled 200 ml. hexane are cycl opentyl - 2 -
pyrrolidi none. added and the reaction product crystallises MP.:. _
102-105[err]C. (recrystallised from out. 8 g. 4 - p - chlorophenyl - 5 -
phenyl - 15 t ol uene hex e and then fromethanol). 2 - pyrrolidinone -
are obtained; mp. 159- g[err]C. 4 - p - chlorophenyl.- 3 - phenyl -.

N The 3 - carboxy - 4 - p - chl orophenyl - benzyl - 2 - pyrrol i di nonne.

5 - phenyl 462 - pyrrolidinone (after ressoﬁle purified by chromatographg on
silica. cTystaisation from_ethanol, mp.. I84[errJcC. se&decorrpom Tl on)) was
prepared by co aé’f' pgowm Topentagsy a;:gerr 7°C (recrystalli cnzene-jexaney 35
chl or ophenyl- e, spspectivili o e 148 cul ated: C 76, 4% H 5. 52% N
3.90% ‘et hyI ene W|th t he- sodi um deri vatlxae. e;ﬁ-bdiy L efyB2%- p - methyl-

et hyl mal onate #eauctﬂomvh@vl-the M}'F -~ fpheed|- Y@fﬂldﬁ@ndmfﬁ

serFedo N
3.80% carb® ~water- (1: 1), M.P.:
nitro - 4 - pheny P“mgp 5noé’¥”‘“’%’ﬁﬁ*‘?5 Wé}il%{i ‘% dé‘% )(recrystal i sﬁgd

from et hanol )) Aedisai e, Biy,om@ans of hydr ogend ur)deﬂﬂomﬁmﬁased pRén@iS~ 2 Exanrpl e

10. calculated: e G ﬁ3'l'%eH|§r2é/séhéé2%f Raney, coba!r{oh@tmeZS 3 -et hyli:
4 - p - nmetyyl F}I&l%gyl gk.,; ;{,H@'l/%“(?é‘? q&?ﬁg @’29_7‘3% ey JOXy -. .
pyrrolidinone S ail. refltxed rolitioh of. cat> & .

3 - carboxy - 3 - ethyl - 4 - P rroli d:omdmxd rimqocease&Qﬂ:Emr ﬁimutes)

2 ARECIN dl‘hq “‘&r@ ca%iaﬂm mlf

t ol uene)). oxyl din ‘_ awmﬁ ﬁ hﬂgﬁ%%
8? Fifokn. W & lobt@ifed? fm.g. 21

about 165[ erg] kbﬁHeLheiaheand
di oxi de has ceased (a few 1. Subst It | tedl - - pyrrol i di nones

mnutes). The resim gﬁ’ﬂ‘i@%} %@fﬁb st f"zg@ &i&e Wﬂ%%‘mhr!@'a .,
B

90 from i sopropydy %r;ilga

- p - 35 nethylp eny 5 pyrrol i di none vqa&mﬂfoﬁu Vinlldising 75
p- t ol ual dehyde Angysiscoipx -«‘F~nikteelzs~a=henyl-' .

[err] and C2°H @F?lﬁfd(cgif’gm gﬁé%”?zg{ﬁ;y%%ﬁ%gﬂﬁﬁjﬁ,fg@

correspondi ng 4-gdfd: PhedYas 4925 5855 W 3.86% of
the 3 - carboxy. - 3 - hym‘:/- 4 - p - net yﬂx € |phenyl -V\hmeam(l\lm’l si4g- 80
hal ogen atom an al kyl, haI 0- 2 - pyrrolidi¥i®He (reeyseallised) fr ol) ds
al kyl ; al kenyl, al kynyl lekgxy radi cal rﬁé”m L e e cobeli
ing up to 5 ﬁarbpneaaylom mathfipliei - 21 N ChyBioly&y O O Vsl B[, cai' 1s_an
al kyl, al kenyl 95 45 d| ep 11 : math I - b‘bazial- clﬂomheo!iaté - Bhebyl - gr- 85
al kynyl radi cal E’éﬂ’lb Sﬁ?\"i‘%@‘ﬁ’e Gﬁ%’cmﬁ"f‘-‘@m“‘sed
atoms, or an a fﬁ ot 1 ,951 €listituted derivative -
thereof; [er3o] tuSped ‘reD ab&fthld5° tthA'P mcmmnls =~ 3.-.p - gen
atom an .al kyl ev@nlm:eﬂ cathaw idiqgjd ,_WQ( bh¥ubtitated i-PhapEroliginges

135-136[ err] c‘ﬁltb"’ geprslyformiaz— 00 C /0. 001 WhiHg |

hydr ogen at om %mgu kepyleﬂgf qlkynyl radi cal haV| ng up to 7.carbon
atons, or a B0 methylphagr bet | @guyohdméhe W3- pm=et hyI phe 2« cycl oal kyl or

ar al kyI radi al pamd swrting with 2- ‘P%‘I % Ryrecrystallised
or 3; and the %‘Sﬁdy“ﬁmjgégg @;’ from bens#ne ane (3:2))
racemates and q 3|_r4g ,lo,yre@j t ere-- 105 of. 3 g, carbet hoxy -. 3

-ethyl - 4 - 49 -pheplt deyivative. 2 p. - chI orophenyl -5 -rré”t hyl-- 2:- phenyl :

- 2 - pyrroli dlcar}lgn@e @"F;hﬁgg m@mﬁlﬁﬁ aﬂ(lé}" Wbﬁﬁmﬁﬁp alcﬁb)’ﬂl@- .

1,350, 582 mne, the following compounds alk yl,

br onobcycl opent auaﬁ ,%3’@ 7lerr]C (recrystxad hpsue _ 55
benzyl chlorjde, respect | veI y there_ . arer i ‘)m Ballﬁe‘ﬂalkﬂ: 'y‘
- 3 - ethyl 4-54"3‘p?13 W"%{m’lﬁ“‘mgﬁlor SRR '
phenyl - 2 - P wdhe® RYE recr yst al sy ted deriy -th m/,r]yoﬁ)hydmz .
pyrrolidi none ethyl 2 Llc&ﬂétﬁtﬂjn f3r o nyand hanob*v\mraw(nl afh )alkylNVralical ¥@vihg ppirtp {5 ed by
chr omat ogr aphy opetyiphinyh- PrOPmiGE?BHﬁ'CBﬁ"d JOME | % Gy aryl radical; Ry is &

Anal ysis for [er$0.001 mmHg 4 - @,;ﬁfg‘gr kmym&yl 2
- cal cul at edsy G ./QrbéifexyH H- 3,4) -2- cyd%orth:mkylanxgm |B01l;le .
11. 5% dinone, M.P. E her

> pmMm-me (3: g (@Wboo;:my?' tes and o%ﬁcallywcn?g isomers 105

3 - carbethoxy 3 cthyl - 4 - p - methyl- 2.4 - ch]nmphmyl 5 methyl 2..
pheniyil pyrrolidinone. MP 86-- pyrrohdmone.



10 f ound: C 73.1%H 5.1% N 4.50% 5 - phenyl - 2 - pyrrolidinone
in 200 M. d 11.3% xylene are refluxed until the

evol ution of car- 65 bon dioxide _has ceased (about 20 m nutes

chl orophenyl - 3 - phenyl- N THeBsolution is cool emll muu |Waw are
cyclopentyl - 2 - pyrrolidinone. added and ‘t

crystallises MgP.: 102-105[err]C. (recrylsstsgggzi sed from out 8 g. 4 -

- chl orophen

et hanol). 2 - py I‘w’m|3l-ld'bzﬁ@ﬁi§ry1ﬁ;‘ BrombiyAdpanste snd P. SY6O- (recrfStalli R [fRET béazendihexare -
chl or opheny!l - hﬂ@h ide, |xEspectivelyyh the@ arcarl:(ba@))- 4 - p - chl orophenyl -
benzyl - 2 - pyr B ‘none. 5 - phe yI - 3py gl i |nonemc§:hafter
re- Ql purrfred by -GhL QRBLEHeHRRTY - QRen§ll 1 INCA. C;fhk’xﬁ' ﬁhggn k@ :
et hanol, mp.:518 I)@ F | p@pyfyiiec @ rppysiolidinmng.)  Was 1jpscisp Moﬁﬁdﬁde@snngap?S
Anal ysis for [err] il purified by chromatography on}:lhca- -168%4}. oldesprhpositién).- 2 - nitro -60

2 - phenyl - £ W eﬁlmg (6.4% H 5. 52%4\I 99% thy e t the
sodi um deri vat r ve cuﬁﬂeda%ﬁ 7978'2% 52% N 4.52%, ; d.m% nﬁeﬁéﬂ }1 S
reduction of the et hyI 2 -Cif 3dd 76. 4% H25%. 309 -84)% cﬁhfobl&hﬂcxy
- 3 - p - chl of%phiorid 1%73 ﬁg%b‘%N”"% 5~ phenyl - 2 - ‘pyrmofidipope in 400 ml
phenyl - butanoate (MP 483% 80 149[err]C xf’m ‘L’j@

ofcar—
et hanol )) obt ai ned4 byp mehlmphexiyl hwjr(pgam Udter The Gslahs 4§ c@leQ,S20(§\ﬁ
sure in the pres ad®d -an tthey

e“%ey nd 25 i

met hyl phenyl - ﬁé ‘?ﬂiﬁ%@ g3 Py« phenYl-
pyrrol i di none 15 w8 - “chi'oro e'i&d°C‘ dmone i ‘Wamx mp. 1385 70
g. 3 - carboxy - 34- gt hylbrophufbl— - -phenplys NOF i drmrﬂe-(:ﬂboﬁy 41-98[-&!1lbz}o§imy1-
(recrystallised neéﬁmﬁ% roI i.di néne arnyrrohdinomn(afm' re-
tol uene)). oxyl ate FFQ""?"*I'P% a%ﬂ‘ﬁfaat r‘%t? Hr BEE- o
about 165[err] C. ,AndRdid for [dA8L,,CINOHAT WE CLAI M 1- _cm Qa{,

di oxi de has ce¥sedcalcalaednC 76.4%/ FBUGZY NA-WY, pldylse wi the ﬁmodenehumnﬁﬂx-

mnutes). The resip tar s ed‘hyl prigs; apd -
90 from i sopropyl e %;e%w H,?FQ‘% ?4% cﬁ}j 80
p - 35 nethyl phenyl - 2 - pyrrolidinone was pu@ocp@é

p-t ol ual dehyde, accord- ing.to_the synthesis byeuas @Jdrfgenéhémbt amhased prw-
[err] and C. Sty at 944) P""%‘c

correspondi ng % e?thgny ‘%%}p?/%ylfé them‘g’g E &%%’xg)f'
the 3 - car boxy - 8 g 3et <43 ~ athyt -ret by d b one m’npatems%ﬁ (rEcryRtallised
hal ogen at om an ety DSHFO-PYW ofrem teleae)}. ol | owi ng corrpounds

al kyl, al kenylsg ?“%ﬂbﬁs&% mv- %eee&ﬁrits |

ing up to 5 car b%l@!o@%ﬁcar&ﬁ dﬁxﬂélﬁs%asaf@ % %Hoildjﬂoﬁesan

al kyl, al kenyl 95m:.&5es) dlr'het secbenizah genenmfommat e— B
135[err]C /0.005 mm Hg

al kynyl radi cal ] 5 a'r
atons, or an agsyly, 9ﬂ rg oneor;,a@p; - subg | tut edggjerrvatrve :

;:
§
5’
/\
.K
#
4>

85

thereof; R2 is a r toh;amemy p - gen
atom an al kyl ramgﬁ:athehmlheﬂi “% 5F phenyl - | . B. P. :
135-136[err] ca [err] is a 100 C./0.001 nm
Hg 40 'aghmﬁm%z%g roge at m an aI kyl, al ken§s or al kynyl
radi cal having up Igorha %mas'ebrﬁrthassmm off tha 350 - car bet hox - 4 alkyl,hal

net hyl phenyl - 2car °x<¥ i % adF" 1at°m2an 0-
pyrrolidinone. M PYgRfliEpe g‘ {‘)’ﬁ%"é‘tgyg %o ug o %&Vgn ¥ ans
st er eoi soners, from% nzene- hexane (3:2)) or hydroxyl groﬁpaclqrrﬁt@Sanayt] enyl 95
optically-act 45 diegigh F snethijlor benzal 0 alvhate. BR: cor b’émwb Baw!rgettmyd 5- cafbon p
- met hyl - 2. 4 BB3plasoedPaopmeiy| - 5 - met‘ mted let‘l’ée md‘?“’ramg
pyrrol | di none. MRy  Boeiéf 0} L dbddnSs - p gm som RS- s
- net hyl - 35. Gmethyfghtayl - progionateDB-P. mst-tne ad ary? radlcal, Ry is & 100
pyrrolidi none. C/0001 mmHg 2 - yr?@ ;#relmean glkyl,qalkeny] or alkynyl
R R R L a1

2- pyrrolidi none 6°C. m,mnmd o0yy
- chl orophenyl - :gonebh:yéne—hexﬂne(s 2))§ tabeyrates ald eptbally-activbriaamhem;&e- ltB

- pyrrolidinone (trans,isongr) p Lr I|d| ne

706 4-p- Chg’%ﬁt%@?? %n;ﬁ‘é’fs&.byﬁp = p 2h 2, P hogeHy 2 3
- methyl - 2 - pyrrolidihon Cl'S I soner pyrrolidinone. 7.
4 - p - chlorophenyl - 3 - nethyl - 2 - 39. 4 - p - Bronophenyl - 3 -
met hyl - 2-




10 pyrrolidinone (trans isoner). pyrrolidinone. 8. 4 - p-

Chl or opheyl - 3 - phenyl - 2 - 40. 4 - p - Chlorophenyl - 3 - nethyl -
75 pyrrolidinone (cis jisoner) N - nmethyl - 2 -
pyrrolldl rophenyl” - 3 - phenyl - 2 - 41. 4 - p -

Chl orophen pyrrol I di none (trans isoner). N -
al lyl - m HF“E mﬁ “]1 4 - 0 - Chlorophenyl- 3 1g)henyl 2 -

42. 4 - - pyrrolidinone.
N - nil butyI - 2 - pyrrolldl none1’350532 80 11. 4- p- Fluorophedyl 3 -

met hyl - lojyo yl Y. rrolldlnone
N-n- ’4 d‘m‘*&}%d{ %ﬁg"q 1 3533“_%%\% %hf’or“lﬁm%y? heoylyy gt hyl -
44. 3 - T4h omﬂmylms'sth&i:yl-z)hen%s 3 - Ally13 3-- PNBAdEH - phedyl~ 2 -

pyrr ol | dpyrmhenom (cis 1somer) 2 pyrrol ipghrolidinene. 13. 4 - p - Fluorophenyl - 3 -
phenyl!5 5. 4450 g:“" DF'B’BHe%yI .S-WH PBE‘“'Z’h@anyFr‘OI,} di none.

2 - pyrr?ﬁ"f@‘?’%ﬁ s qaemylchioré’ﬁ‘é’é'ﬂ’i}p “pcbacpdyr- £0bORR= 2. 46 4 - p
- Chl or opyia - phenyl pyrrofidinod@y I O I di none. 2 -
pyr_r oI | d| ﬂoﬂe?Q@lowphﬁl 3 - methyl - 2/et hy39 4 - phdivgrhophenll --3 -pllneIhWFZ- 47. 4 - p

S o R :
benzyl - p ohdl{ﬁy,gr(gg hm% _21 }ﬁﬂm utyI - phenyl
- 3 - ;m-ﬁpacmorop (-;Bomhe:yyu- 5N41 Stl ¥ |- Ghictophenget Iay-l phen --
pyr r ol j_dpyreplidinone (frans isomer 24 Y pane. -0 -Methyl -
phenyl>- 0.4 n@c ff{fforophensl - z?erphgﬂy? % E m%}n- 3phléw1 &30 2 -
pyrrol i dPhang.. p -+ Fluoropheny} - 3 - methyl - 43 4- Chl &yﬁgﬂe - phegyl -
pyrrol i dinqyeolidindse. 4.- 0 - Met hox - Nphedyhexyl 32 ~ pywblidisbne 0. 4 - p -

Chl orgghgri}%;lﬁé iy !1;' '9’5“-“121 8l orfe- ? - mf—thyl-thYl- N
- cyclop =m0 " mas N1 1 SW“"_L heny
di net hyl 2% ynéﬂdm ' m - : C@‘Lp%&gp 3 L yrroI | d| none.

phenyl - 24 3p -r@ﬂm@hmheﬂms-omo-of 4ﬁ|s B85 Chloréiihenym 4 Ophensﬂ/bt hyl -

phenyl P!’P“Y dm"%‘w 1 8 err b‘g‘? Li di.non
52. 32-"' 'ﬁ’m 1 Yor“gp hmyl '31\@’FFP§| -gophenyl -

3 - phenyl16 4 4 -+ Batyl- - p],eﬁylolsdl n041;e |psoa:mgr d;ﬁf\.g ethyt - BYr r ol i di none.
116- 122[me1h}'IC 2.- Qyzrohtsnone- bi s hmwﬂdmoneZ - 53. 3 -Phenyl -
4 - mg %r 7.4 uggdﬂ%yl?hmﬂo SpyF‘F®| | d| Cll‘1°_"°PhenY1 - 3 - phenyl -
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