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Abstmct-The preparatron of some knz.o-4.S and 6-membered mononitrogen bc~erocycles by cyclisalion of an 
arync with a side chain carbanion o to a cyanide group has been inv~~tigrkd: Th I-cyane2-m~tbyl-l.2.3,4- 

Wrahydroisoquinoline. (50%); cCy?n0-llthyl-l,2S,C~~y&~~~. (I 1st); 2-~Ulyli~iaddC (8996) have 
betn wepared. Attempts to prepare an h’-acetyl indolinc gave hWh~hu0xaz0k. and a b~nz~etiae ~ppmacb 

pve +lominantly a&n&n &ducls. 

The formation of benzocyclic systems by aryne cyclisa- 
tion is well documented. Both carbocyclic and heterocyc- 
lit compounds have been prepared by the reaction of a 
side chain nucleophile with the aryne function.‘-’ In the 
formation of a hetcrocycle in this manner a hetero-atom 
may be UK nucleophile. acting directly, as in the 
preparation of I - methyl - 1.2.3.4 - tetiydmquinoline’ 
and 2-phenylbenzoxazole.’ Alternatively a carbon nuc- 
leophile may be produced and the hetero-atom not be 
directly involved in ring closure, as in the preparation of a 
variety of oximloles in which a nuckophile is formed 
from the methyl of an acetamido group.’ serving as 
precedent for formation of a 3-isoquinolonc.’ Examples 
of ambidcnt nucleophilicity are seen in the preparation of 
a spirobenzopyrrolidon and a dibenzopiperidone. 
phenanthridines and diazaphenanthrenes? Our initial 

investigations are concerned with approaches to benzo- 
mononitrogen heterocycks by reactions not involving the 
nitrogen function as a nucleophile, thus: 

(a) Where the nitrogen could not be directly employed 
as a nuckophile since it is not attached IO the benzene ring 
in Ihe product. Cyclisation was envisaged as reaction of 
an aryne function, produced from a chlorobenzene. wit a 
carbanionic site obtained by deprotonation of a CH group 
a to a cyanide function.” The nuckophik activating 
function would then be exocyclic in the product and could 
serve as a point of elaboration. Tlk syntheses of 
2-mcthylisoindole and related compounds by an extension 
of this principle have been achieved.“~” 

fb) Where the nitrogen function is attached to the 
benzene ring in the product, requiring aryne production 
from a suitably N-substituted halogenoaniline in which 

Table I. Potarsamide-liquid ammonia cyclisations. 
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the side chain bore a cyano group to serve as a 

nucleophile activator as above. 

Type 1: (I fetrohydro~oquinolinc Shortly after this 
work was initiated Julia et ol. reported” the cyclisation of 

N - 2 - chlorobenzyl - 3 - methylaminopropionitie (1) to 4 

- cyan0 - ? - methyl - I .2.3.4 - tetrahydroisoquinoline (2) by 

the action of sodamide in liquid ammonia, a model system 
serving the synthesis of compounds related to lysergic 
acid.” This is one of the two ways by which this type of 

tetrahydroisoquinoline can be prepared in this context 

and we here present an account of the alternative route, 
cyclisation of an aminoacetonitrile (3) to the tetrahyd- 

roisoquinolint (4). The amino function of the starting 

material is made tertiary to forestall nuckophilic competi- 
tion and/or cyanide elimination which might occur if a 
nitrogen anion was produced by the action of the base 

upon a secondary amine. 

Reaction of the nitrile with potassamide in liquid 
ammonia gave 1 - cyano - 2 - methyl - l.2,3,4 - 
tetrahydroisoquinoline (4). identified by its PMR spec- 

trum (Experimental) ami corresponding to material 

previously reported.” It could conceivably exist as an 
equilibrating mixture of two forms, 4 and 5. analogous to a 

pseudo-ba.se equilibrium.‘* This situation is also found in 

the cotamim derivative (,).I’.” Only faint positives were 

5 6 

obtained when a methanolic solution of the material was 
tested for ionic cyanide with the ferric thiocyanate test.” 

although the colour intensity was considerably increased 
after the solution had stood in contact with silica gel GFIQ 

for some time. The PMR spectrum had a signal at 5.37~ 

attributed to the ArCH(CN)N proton and no detectable 

signal in the region 2-2.25~ attributable to ArCH=N.” 

Accordingly there would seem to be an insignificant 
proportion of the ionic form at equilibrium under normal 

conditions. Aminated material was not analysed in detail, 
the PMR spectrum of the eluted mixture being consistent 

with both o&o and mcra amination. Minor products in 
mixture lacked a cyano group (IR) but possessed primary 
aromatic amine and amide functions. These products 
could arise during workup following amide attack upon 

the cyano group of starting material and major products. 

Type a: on iroindolc The preparation of 2- 
methylisoindole as under has been the subject of a 
preliminary communication.” 

Thus the starting material 7. analogous in principle to 3. 

on treatment with potassamide in liquid ammonia gave an 

unstable brown solid from which 2methylisoindole. 8. 
was obtained by sublimation. The spectroscopic proper- 
ties of the product were consistent with its suggested 
structure, the UV and IR absorption spectra of 2- 

methylisoindole having been published.” The PMR 
spectrum confirms its aromatic nature and is very similar 

to those of isoindok and 2-butylisoindole” in that the 1 
and 3 protons resonate as a singlet, and the 4 and 7. and 5 
and 6, protons as multiplets. Absorption by the 1 and 3 

and N-Me protons appears to be concentration dependent 

in a non-polar solvent (Ccl,) but not so much in a polar 

solvent (CD&CO (Experimental). It would seem that self 
association at increasing concentmtion in CCL at7ects the 

pyrrole ring. 
It is very likely that the mcthylisoindoline nitrile anion, 

9. is first formed by cyclisation of the aryne ion. 
Protonation by solvent to the isoindoline 10 and 

deprotonation, or proton shift. can give rise to 11 and 12. 

subsequent loss of cyanide ion from 12 kading to the 

H H 

II 

isoindole 8. It is possible that cyanide may be lost from 
the isoindoline, 10. to give an isoindolium ion which 
subsequently loses a proton. There is some spectroscopic 
evidence for the presence of the isoindoline 16 in the 
crude reaction product. minor peaks in the PMR spectrum 
at 540.6. I2 and 7.437 are consistent with this compound 
(the C, proton of 4 absorbs at 5.377). Also seen are peaks 
attributable to hydrogenolysed starting material, aminated 
product(s) and products of oxidation of 2- 
methylisoindole. 

The rapid decomposition of 2-mcthylisoindole has been 
noted previouslyn”’ and the autoxidation of 2- 
butylisoindole produces the relevant hydroxy- 
phthalimidinc. phthalimidine and phthalimide.” Solu- 
tions of 2-methylisoindolc in carbon tetrachloridc ex- 
posed to the air seemed to oxidise in a similar fashion. The 
PMR ahsorption of the product of oxidation of solid 
2-methylisoindole indicates that a different reaction is 
involved, possibly similar to that reported for some other 
isoindoks.” 

Reduction of 2-methylisoindole with W4 Raney nickel 
in n-tnrtanol” gave a mixture of starting material and 
2-mcthylisoindoline. 13. Complete reduction was readily 
achieved using sodium borohydride in ethanol in acid 
conditions. Sodium borohydride in ethanol had little effect 

I3 7 
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gave the dkthyl compound under the same conditions. 
Eventually the required compoumi. I8 (R=Et) was 
obtained in low yield by reaction of Ntthyl-2- 
chloroaniline with acrylonitrik. and zinc chloride under 
pressure0 

Concurrently our attention was with the cyanoethyla- 
lion of 2-chloroacetanihde. a reaction analogous to the 
carbomethoxyethylation used above. Under similar con- 
ditions, Triton B catalyst in dichloromcthane, reaction 
was essentially compkte in 1 h at room temperature and 
the product, 1.8 (R = AC) obtained pure in high yield. 

The amine, in liquid ammonia with potassatnide. 
underwent a retro-Michael reaction so that the major 
pr~!uct was 2 - chloro - N - cthylaniline. There was no 
evidence of formation of the imioline, 19 (R = Et) or more 

CN 

than a trace of amination products, the latter case 
illustrating UK resistance of the derived anion of the 
chloroaniline to aryne generation. N-Ethylaniline was 
isolated and not being present in the starting material may 
have been produced by hydrogenolysis via the side chain 
anion. The h-r yield of this product compared to its 
formation from 4 - (2 - chloro - N - cthylanilino) 
butanonitrile, 14, would be consistent with tlk better 
driving force of the carhanion here compared to the 
nitrogen of the latter compound. 

The amide, 18 (R = AC) also underwent a retro-Michael 
reaction in the potassamide-liquid ammonia system. In 
this case however the product is able to produce an aryne 
since the anion is delocalised in the side chain. The 
cyclisation of 2 - halo - N - acylanilines has been studied’-’ 
and mono-substituted amides a&d 2substituted ~C~ZOX- 

azoles. The formation here of 2-methylbcn.zoxazok, 29, in 
64% yield may thus be rational&d by the eliminated 
acetanilide ion reacting in this fashion. 

a I ; 
0 

,>Mc 
N 

In the hope that if the rate of aryne generation in the 
starting material could be increased the required carban- 
ion would react before a retro-Michael reaction occurred 
the 2bromo compound was investigated. The relative rate 
of bromide/chloride loss in aryne generation is suggested 
to be at least of the order of 2011.’ If the cyanoindoline, 19 
(R = AC) was formed it could conceivably eliminate the 
elements of HCN under the basic conditions, as with the 
isoindok preparation. and possibly de-acylate producing 
indolc. 3 - (h’ - Acctyl - 2 - bromoanilino)propionitriJe was 
prepared as for the chloro analogue. However it also gave 
2-methylbenzoxaxole. with co 20% of amination pro- 
ducts. 

Type b, o btnzozthw. Although the benzaxetinc system 
is of interest only one account of the synthesis of a simple 
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example appears to have been made. N-PhenyC 
benzaxetine has been prepared in good yield by the 
photolysis of 3 - phcnyl - 4H - benzo - l2J - t&.ine.” 
The formation of benxocyclobutenes by arync cyclisation 
is succcssfuPO- and suggested investigation of N - ethyl 
- 2 - chloro~cetonitrikrik, 21. Reaction with potas- 

a ’ TN 
’ N\ 

‘El 
21 

samide in liquid ammonia gave predominantly 3 - amino - 
N - ethylanilinoacetonitrikrik. 22. with two secondary 
amination products. 23 and 24. The bis-amination product 
was identified by comparison of its spectra with those of 
bis - 3 - dkthylaminopbenylamine. 28. produced under 
similar conditions from 2 - chloro - N.N - dkthylanihne. 
The other aminated product is assigned the amide 
structure, 24. upon spectroscopic grounds, it is feasible 
that such a compound could be produced during workup 
from an amid& resulting from amide ion attack upon the 
nitrile function.a 

NH, ElNCH:<‘N EI NCH:CN 

NH: !y(Et, yEtr 

A very small quantity of a compound which could be 
the desired 2 - cyano - I - ethylbenzazetine. 26. was 
isolated but unequivocal proof of its structure was not 
obtained. Its NMR spectrum (Ccl.. T) showed absorption 

attributable to an Et group (8.64.1.3: 6.73, q, 2). a methinc 
(5.02. q. I) and four aromatic hydrogens (muhiplet. 
2.4-3.4). The methykne absorption of N- 
phenylbenzazetine” occurs at 5.227. the difference of 
0.2 ppm is consistent with the absence of N-phenyl and 
the presence of the nitrite group but these features would 
also be consistent with the intermolecukrly produced 
compound 27. 

The low yield of this material which may be the 
benxazetine compared to yields of up to 79% of 
benzocyclobutencs obtained under similar conditions?’ 
would suggest that cychsation is unfavourabk despite the 
potential stability which would be derived by formation of 
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the aromatic ion. Thus it would appear that the critical 
phase ot the reaction is competitive formation of the ions 
a and 2). whether or not ionised to the cyanide-group. 

It is possible that some of the bcnzazctine is lost after 
formation, by nuckophilic attack of ammonia and/or 
amide ion, since N-phenylbcnzazctinc is opened by 
aniline.” It is anticipated that the use of a non-aminating 
arym generation system would improve the yield of 
bcnzazctine by eliminating these two factors. 

8xmuMtmAL 

Unkss spccifkd 0Ukrwii elemental analyses, were consistent 
with Ihe propoxd structures of crilical compoutuls. 

2-CNorophenyloccrotiriie. Addition of ndistilkd 2. 
chlorobcnryl chloride (88.5 g. 0.55 mole) 10 a soln/suspcnsion of 
NaCN (S3.9 g, I .I0 mok) in dry DMF (SC@ ml) with s~irri~ caused 
a slow cxothcnnic reaction (ST after I hr at ambient r.1.). Four hr 
laIa (UC. no swing ma&al) water was added aml the product 
extracted with etbcr. Puriftcation by distillation gave tbc nitrile 
75.71(91%) bs,, 6264” (lit.” b, 101-104.-b, 106111). 
99% purity (GLC 5% carborax mM Icnninatd wiIh tercphthalic 
acid on Chromosurb G AW-DMCS. 173” oven). 

2-CNomphewfhylaminr. Aluminium chloride (85.4 g. 0.64 mok) 
in dry ether (SC@ ml) was added IO a stirred suspension of LAH 
(24.3 1. 0.64 mok) in dry ether (I I.) over IS min. After a fur&r 
IO min 2-chloroplknylacctonitrile (68.2 80.4S mole) in dry et&r 
(500 ml) was added dropwise over 2.25 hr at a rak sut?ickot to 
maintain r&x. The mixture was lkated under redux for a fur&r 
1.5 hr. cookd in kc and, in order, water (24.S ml), 15% NaOHaq 
(24.5 ml). water (24.5 ml). NaOH (102.8 0) in water (120 ml). water 
(ISOml) added. The filtrate and ether wa!rbitl&s (by continuous 
excnction) combined. dried and distilkd gave the amirk. 66.6 g, 
95%. b, w?Y %-SE. lit.* b, 7780.99.5% purity (GLC. as above). 
It npidly fod a white solid on exposure 10 I& aImorphcrc. 
$. Hcl IJI-l4l.Y. lit.” l39-I@. 141-14T.” 

N-2-Chlorophtncrhyl~ormamide. McthcnJ of Blickc and Chi- 
Jung Lu.” in which freshly dislilkd &oral (14.7 g. 0.1 mole) was 
added to the amine (lS.6g. 0.1 mok) at I?‘. stood ovcrni&I at 
ambient r.t. and distill& 14.8g. 81%. bO,,. IIC116’. lit.” 
b.- 12Cl2P. 

N - Mtihyt - 2 . chlomphtncth@nine. LAH (13.1~. 
0.35 mole)/eIhcr (I I.) reduction of the formamide (42.4~. 
0.23 mole) in eIbcr (500 ml) in the normal fashion gave tbc 
secondary amine 348.87%. b, 49SY. ht.” b.,, l&II?. 
96% purky. (GLC. as above). The amine formed a white solid on 
exposure to the atmosphere. E’HCI 137.5-138’. N’ - I - 
naphtbylcarbamide derivative; ll3-113.5’. 

N - 2 . CNomphmcthyl - N . methylamiwacctonitrilc, 3. 
Formalin (IO.8 ml. 0. I4 t&c) was added IO a swirled mixture of N 
. methyl .2 . chkrophcaethylaminc (20.4 g. 0.12 mok) and water 
(SO ml). After 5 min sodium metabisulphiIc (IS.21 0. cquivaknt IO 
0.14 mok bisulphite at min 90% purity) was added and a second 

mildly exotbcrmic reaction ensued. Upon warming a soln was 
obtai& which was he&aJ aI &lOY for 2 hr before adding KCN 
(9.8 B. 0.15 mok) in water (25 ml). The mixture was beated under 
r&x for 8 hr. cookd and extracted with etbcr. The cnde pddu~1 

dktdkd gave s.m. (1.98). mixture (1.3g) and tbc aminomInk 
(19s). 76%. b,os. 92-94’. 99% purity (GLC. as tivc). 

fit (film): 28051 (NCH,). 223s~ (CN). 1053~ (&I). PMR (1. 
CCL): 2.5-2.95 (m with sharp signal at 2.79, 4H. a~). 6.52 (I. ZH. 
Qj,-CN). 6.9-7.55 (I4 line m. of AA’BB’ system. JH- 
Ar.C&$&N). 7.61 (I. 3H. N-Q&). UV (A,. nm. log 6. 95% 
EtOH): 252 sh. 259.5 (2.27). 266 (2.37). 273.5 (2.28). hydmchloridc 
m.p. 104.5-I0S.J’. 

Porarsami&//iquid ammonia nocfion. Based upon Ilk proce- 
dure of Bunnett and Skorcz.” N . 2 . Chlorophenethyl . N - 
methylaminoaceto&ik (5 B. 23.4 millimok) in ether (IS ml) was 
a&d IO KNH,, from K (3.758. 95.8 millkquiv). in liquid 
ammonia (6ooml). After 38 min ammonium nitrate (120) was 
cautiously added to quench rbc reaction and tbe ammonia allowed 
to evaporate. Wuer and cuber extraction of the residue gave a 
yellow oil (3.48) which was applied to a basic alumina 
(IM12Omesh) column (ISOg). 

Elution with ether gave I - cyan0 - 2 - mctbyl . 12.3.4 - 
tetrahydroisoquinolinc 4. (2.06 p. 50%) iu a pale yellow oil Ach 

solid&d on rtnndiag. TLC indicated only a trace of impurity. 
Several cryrtallisa~ions (petrol 48-60) gave needles m.p. 76.5-7p. 
sublimed at 0.03 mm. 70” IO give analyIical sampk. m.p. 77-77.5” 
(lit.” m.p. 77-7k. 76783. IR (cm ‘. melt): 2835 (s) and 2810(m) 
(NCH,). 2220 (CN). pmr (1. CCL): 2.81 (s. 4H A). 5.37 (t. IH 
arQ#ZN)N). 7.&7.22 (m. 4H. distorted AA’BB’. sharp signal at 
7.14. ArCH,CH,N), 7.45 (s. 3H-Na,). (r. CD,OD): 5.01 
sir&t. IH. slowly dccr& in intensiIy with time. 
(ArCHKN)N). UV (A,. nm. log c. 95% EtOH): 251 sh. 257 sh. 
265 (2.31). 272 (2.35). 

Ehttion with &easing proportion of et&r in hexant gave small 
quantitks of impure tetrahydroisoquinoline. Methanol clution 
gave a mixture (0.43 0) of am&ted materials (IR). lhc aqueous 
phase left from exInctio0 of tbc crude product was extracted with 
chloroform to 8ive 0.48g of a three component mixture. It could 
be acetylated bur 1~) detaikd investigation was made. 

N - 2 . Chlombrmyl . N . mdhylaminoaccronil~e. 1. 
Rcdktilkd ?&dorobetuyl chloride (17.390. 0.108 mole) and 
N-mrthylamirmacetonibik (IS.14 g, 0.216 mok; b.p. 64 
65’115 mm. from tbc commercially available hydrochloride) were 
heated under reflux in dry tolucne (90 ml) for I8 hr. Rask makrial 
was extracted with 2N HCI (4x 5001). The acidic extract. 
washed with et&r. was ma& basic (pH II) and extrac~cd with 
ether (6 x SOml) from which the product was isolated by 
distillatmn. b.,, 76w. II.71 a (56%) !%% pure by GLC (as 
above). In another preparalion a spinning band column gave 
material bo- 6769’. 97% pure. IR (cm-‘. film): 2880 (N-Me). 
2230w (CN). 1057s (&Cl). PMR (T. CCL): 2.35-2.85 (m. pk at 
2.64. 4& H). 6.27 (J. Ar-Qf3. 6.54 (s. JZJ,C). 7.55 0. -NC&). 
UV (nm. 95% EtOH; A, log r): 262.5 sh. 266.5 (2.31). 274 (2.18); 
A,: 272 (2.13). hydmcNoride: pptcd from ether m.p. 122-1s. 
finally liquefying 132.Y. ncrystallisatioa or sublimation lowers 
m.p.1. 

Potassamide-liquid ammonia nochon. N - 2 - Chlorobcntyl . N 
- mcthylaminoacetonitrik (5.00~. 0.0257 mole), in et&r (IS ml) 

PMR (I) 

CCL. 
100 mg/ml 
SO mgjml 

2Smolml 

12.5 @ml 
(C4)rCO 
IO0 mg/ml 
2Sand 
SOmg/ml 

Multiplec 4 Sin&t I Multipkt 5 
and7H and 3H and 6H N-Me 

2.50.2.55. 3.13 3.09, -, 6.rn 
2.61.2.67 3.200.3.25 

*. 3.09 -, 3.14. 6.15 
3.m, 3.25 

. . 3.06 3.09,3.14. 6.06 
3.20.3.25 

** 3.03 3.m. 3.25 6.02 
2.37.2.42. 2.84 3.84.3.u8. 6.06 
2.48.2.53 3.1S.3.m 
2.39.2.44. 2.8 I 3.05,3.10. 6.01 
2.49.2.55 3.17,3.21 
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8.17 (s. (&CON). TIC ~omespodi~ 2-bromo compound was 

prepared in the same fashion. m.p. 59.y. 

Porossamide-liquid ammonia reacrionr 
3 . (K . Ethyl . 2 - ch/oroonilino)propioni0ifc. (2.58. 

0.0120 mok). potassium (1.87 9, 0.0429 g-atom). liquid ammonia 
(MO ml) The reaction product. applied to a silica gel column (90 g: 

f&l20 mesh) and clued with ctbcrlpctrol (r(Mo9.3 : 7 gave: N - 
ethyl . 2 - chlofoanilinc (I .48 g. 7946). Ntthylanihne (0. I2 g. co 
8%) and an intervening mixture (0.1 I g. 23: 2 by GLC) of Ibex. 

3 (t4 Accyl . 2 - chloroanilino)propioniM (5 g. 
0.0225 mok). K (3.51 g. 0.0898 g-atom). liquid ammonia (600 ml). 

Chromatography of the product (acidic alumina. IOOg; IOO- 

2OOmesh) with ether/petrol (w). I :3 gave !- 
methylbcnzoxazole (I.90 8. 64%). idcnttcal with an authentic 

sampk prepared from 2.chloroacetandide in the same manner.’ 
The conespondmg 2.bromo compound (4 g. 0.015 mok) gave 

2-methylbcnroxo~de (0.80, 40%) in the same fashion. Addition- 

ally. ether and &OH cluted 0.63 g aminated material [IR (cm ‘. 
film): 3500-3 lOOabsorption] which was not investigated further. 

2. (S . my/ .?. chloroanilino)ace~onirriic 21. N Ethyl ! - 
chloroamhne (44.52 g. 0.286 rnok) and cyanomethyl bcnzcnerul- 
phonate’ (25.88 g. 0.131 mole) were slowly heated together under 
h’,.” The mixture began to darken at ca. 90’. becoming dark red at 

l!r. The temp. was gradually increased and held al l4y for 

IS min then allowed IO cool IO 60’. I)lchloromethane (20 ml) w= 
added and the mixture heated to r&x for 5 min. Dich- 
loromethanc. ether/water workup gave an orange oil, fractionally 
distilled to give starting amine (35%) and 2-(Nttbyl-2- 

chloroanilino)acetonitri)e (12.39g. 66%). b.p. 72-74c/0.008 mm 
(96% puriry. GLC) Further purification on a spinning band 

column gave material b.p. 79.S-80.S0/0.02S mm, 98.5% pure. IR 

(cm”. film. 2235~. 1056s. PMR fr. CCL): 2.35-3.0 (m. & at 
X61.4 arH). 5.95 (s. XA,CN). 6.73 fq, CH,.r&-N). 8.85 ft. CH,- 

a,-). L’V (nm. 95% EtOH. A,.. log t ): 245 (3.73). ?82 9 
Rearrion wilh porosJamide in liquid ammonia. To KNH,. from 

K (4.02g. O.lO27g.atom). m liquid ammonia (6ooml) was added 

2-(Ntthyl-?.chloroanilino) acetonitrik (5.0 8.0.0257 mole) In dry 

ether (I 5 ml). After 3-O mm ammonium nitrate (I! g) was added. tbc 
ammonia allowed IO evaporate and the residue worked up as 

before IO give a dark green oil (5.38 g) applied in etherlhexanc IO a 
neutral alumina column (ISOg. 100-120 mesh) Elution gave (a) 
IO% etherlhcxane. N-cthyl~2.chloroanihne. 38 mg. (present in 

starting material); (b) 2m ether/bcxanr. postulalcd 2. cyano . I . 
ethylbcnrazetinc. U. IO mg. (KC discussion for spectra). further 
development gave mixtures of this material with otbcr com- 

pounds: (c) ether. bis 3 N’ . cyanomethylethyl . 
ominophmylamine. 23. co. 90mg in mixture. purified by prep 

TLC IR (cm “. film): 337Sm. 224Ow. PMR (r. CDCI,): 2.69 ft. 5 & 
S’d).3.21. 3.34and 3.53(m.6xar1). ca4.14(~.Nlj). 5.8s (5. 
2 x C_H,Ch’). 6.55 (q. 2 x CH,.mN). 8.77 (I. 2 x Qj,CH,-); (d) 

ether. !-(N-elh~l-3-omvloanilino)Pcrronilrilr. 22, co. 2.~ g. 
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