
SITE SPECIFICITY IN CYCLOADDITIONS OF DIPHENYLNITRILE MINE 
WITH 8-SUB-A AFULVENES AND TRICARBONYL (8- 

AZAHEPTAFULVENE) IRON COMPLEXES 

bcnzoyl isothkyawk to give ao 18 + 4Wduct.6 It was 
tbia latta result that kd us to believe that s-aza- 
bqhfuhcocs puld be suitable dipohpbi+ for 
zyck_w unknown [8+- m 13 

as. 

ltwnlsMD- 
compouds2bavebeeaprcparcdacoordiqetotbc 

lhatule.‘* The reaction of allihc with trupylium 
tetraduoroborate followed by treatn~nt with bases is 
rcportd to give &phyl-8a&ptafulvene.’ Rqdtion 
of this work dcmonstratcd that tbc claimed 8-pknyW 

kmbotlloatkamiDogfoupandatpuMpositionoftk 
aromatic ripe (fhpahatal). 

Compounds2trcatcdwitbFe&Gbinboilingctbcr 
aerdcdmixturcsofEaldZisomen3(oaeisomer 
prevaikd over the other by a fsctor of 1.5) cot yet 
-hthe-.NMR*~ 
ofcompkxcs3didnotdiai&shbetweentbeBd2 

Ph-Ca-NPL 

1 
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system. 
DPNI1rcactcdN!adilywithcquimolluamountsof 

aza@alvan?s2togivemixturcsofvariaMecom- 
pa&ion of two [8+4)-ddud 4 and 5 in high yield 
(Scbunc2aedTabk1).Bothcompounds4andSare 
stabkun&rtheractioncditions.TbeNMRdataof 
thcsead&cts,tbecharactaisticpattcrnsofwhicharc 
shown in Tabk 2, co&m their strucaaes as [8+4)_ 
adducts even though it is not possible to distinguish be 
twcco the two isomers. However, stnxtu~ 4 and 5 

could be safely atthted on the hasis of X-ray analysis 
of compounds 4e and se., 

Compound Sa which was not detected in tbc cycbad- 
ditioo of 1 with ?a, was obtained quantitatively by dis- 
solving Ir in -tic acid and by acutralisin~~ 
subsequently tbc x&ion at -10” with tricthylamine in 
acetonitrile (Scheme 3). When transformation 40 +Sa 
waaauriedoutwithde~tacid,w, 
protondeuterium exchange occuned. The NMR spectra 
of both 4a and Sa in bifbroacctic acid were identical 
and the line pat&n.5 showed the presence of two com- 
pounds in the ratio 2:l which are probably two 

Table2 NMRdata(d)ofdduc!slzSI(Wmdb5e(CDCl,) 

l-l*. or 

40. anb4f 5.lwd 163 w 6.16,6.30 m 6.0 

sb I.Y)m s.p3 bd’ 1.67 bd 6.51 m 6.0 

2% &Mm 5.M m LIO bd 6.6s m 6.0 

se &al m ZOOM 6.68 m 6.0 - 

l 241 (o,lwd b a.52 (s,bhtd = Jg 0 ,,- 6.0 b-12 

dJI 0 - 7.1 HZ 
, 

.Je 0 - 6.0 Hz 
. 
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T&k 3. Rata of the cwpdtioa teactiom of DPNI 1 with excess 2b. norbotne.ae (NB) and b, NB’ 

Solvent 
b 

El 

Acemnltrlle 46.0 19.0 11.5 

1,1-Dtd7lommthmo 41.9 a.8 5.5 

Ethyl l cotmt* 39.1 MS0 7.5 

Ethyl ether 34.6 11.7 5.7 

Smzone 34.5 $45 5.7 

a Ths rwutts are the mean of tw rut* 3 20’. 
b 

Parameter ot aolvant polartty. 11 

. 
&eouomers of ion 9. This hypothesis was substao- 

&ted by the presence of two doublets for the methyls 
(8 330 and 3.55, colkpsii to sioglets in CF&ODD), 
$ich cq&d with NH proton at S 9.42 (broad peak, 
a in CFXDDD), sod of a multiplet for tropy- 
lium protons at 8 8.50. We have no explanation for the 
fact that the equilibrium &Ma (Scheme 3) is corn- 
pktely shifted towards 9a. The above traosformation was 
~~~~f~~~#,c,ea~f~~ 
fXSults. 
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The isolation of compounds 5 in the addition of DPNI 
to azahepMulvenes provided good evidence for a reac- 
tioaviaani&zmed&(4+2Eadduct4whkhgaverise 
to the two isomeric trkxine de&at&es (s&me 2). 
Owing to the faikre to detect i~~termedkte 6 (ea by 
NMR monitoring of tbe reaction) we have emkavoured 
to synthesise 6 by an altemative route. Compkxes 3 

reacted readrly with 1, although more slowly than with 
azaheptafulveoes 2 w = 2.2.5 in acetonitriler to give 
the sole adducts 7. Only one face of the mokctde of the 
dipokrophile is therefore liabk to be approached by the 
l&dipole, probably the side of the complex u&i to the 
trkarbonyliron group. The ticarboayliron group was 
then easily removed on treatment with trimethykmine- 
N-oxide”togiveamixaneof4andS~thstsMeunder 
the reaction coMfitio]Rs) in fairly Bood yield (Scheme 2, 
Tabk 1). It is straqte at first glance that the ratios 4/S 
from such re&ions are notably lower than tbe values 
obtainedinthecycloadditionsofland2Areasonabk 
explanation lies in the coosideration that the cyckad- 
dition reaction involved zwit&ion 10 (stabSed by the 
tropyiium ion moiety) which either gives only 4 rapidly 
orciosesto(whichfiaallynanangesto4andS(Scheme 
4). 
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In order to substantiate this hypothesis we performed 
~m~tition reaction experiments. DPNI has been reac- 
ted with two coupks of ~~l~p~s, 2&norbornene 
(NB) and atNB respectively, in solvents of d&rent 
polarity sod the results are reported in Table 3. The 
relative rates (L/k~e and kJk& found demonstrate 
thatthei&enceof solventpokrityontbereactionratcs 
of gaEaheptafulvenes with 1 camp with classical 
umc&ed l$dipohw cyclic t iwiving the sarm 
1,3dipok (e.g. 1 +NB) is too smatl to support the in- 
tamediecy of 10. However tbe in&media& dipofe 10 
cannotbede6nitivelydi!Xa&difoneconsidersthatthe 
chargeimbaknccarisingduringtheformationofzwit- 
terion 10 enharMS the polarity of the tram&on state 
whereas the approach of the addends with dipole 
~~~~ti~if~~~~~~~ 
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scheme II. 

polarhyoftbetransSonstateincompar&onwithtbe 
poGtyoftheseparateaddend.9.Altho@theformer 
elIectsbouldprevail,itmayhepartlycencelledoutby 
the socond e&t thus explaining tbe small solvent eflect 
ObMWd.’ 

‘k rcxctivity aad ~ekctivity phenomena found in the 
foregoing cycbadduions may be to some extent under- 
stood in terms of frontier orbital inter&ion. Theoretical 
calculations (SCF MO)i2 have shown that HOMO energy 
of 8-H-&azaheptafulveue (II = -9.OOeV) is higher than 
that of ttopone (II = -!&47eV). Moreover it has been 
repo&dpreviouslythattroponereacGonwithDPNIis 
governed by HOMO--LUMO,ldbde inter- 
action.‘~ It is therefore quite reasonahk that the reac- 
tionsof1withcompounds2sbouldbegovernedbythe 
same type of interaction. This hypothesis agrees well 
with the following experimental data: DPNI is nearly 
twiceasrractivewithPthaawithae(Table3)and>50 
times (Experimental) more reactive with 2e than with 
truponc. 

The same MO calculations” made available the data 
of tbe HOMO coellicients for 8-H&axaheptafulveue 
(Cl = -0.994, cz = 0.38. c:, = 0.23. Q = -0.34, c+ = -0.59) 
and tropone (Cl =0.047, c2=0.43, c3=0.21, c4= -0.38, 
cr= -0.51). Thus in the HOMO of both compounds the 
largest coe5cient is on the heteroatom. Moreover, in the 
HOMO of 8-H-8-ar&pWulvme tbe coe5cients at the 
be&uoatom aud at position 2 and 4 are, respectively, 
larger and smaller than the corresponding ones in tro- 
PO= 

The carbon atom of DPNI, with tbe larger LUMO 

'Two altemtive nwcw my explain the &il?erent mtios 
4/s fold for cycladdmu ad oxidfdive degmddm reactions: 
(i) a competitb between a coocded [,8, + .4J cycbdditbn 
dkhgkthcsde4andrcaratedl,~+.2Jcycloddition 
whichpive4mdSthro@tbcin~6~econtan- 
pomM4lu.q IJ-sismabopic process with the removal of triw- 
booylin3n proup io tbc oxidative y dyn-Cg 
sapiently for this lea&on the m 
placeforfree6. 

‘From selectivity and relative reactivity data of the Eac.tions 
oftropoueandIrwithDPNI.GNdodkbondofaza@ 
tafulvabesisevahMedtobe>10’~ructivethanGO 
doabkbondoftmpoac.Inthecaseumkrscfutinyk~k.0is 
atkasttentimcsgrea&thanthevaiucn?portdfo?thewuple 
be&idmemethylknckdkhyde (kc-rrka = MO).” 

12 

coe5cient,” sboukl attack preferentially the heteroatom 
ofcompounds2aadoftroponeaadthesiteselectivityof 
tbereactionsbouklimuease on going from tropoue to 
axaheptafulvenes. The former trend should bc lowered 
and the latter enhanced by the resonance integrals be- 
tween tbe interacting centres of the IJ-dipok and 
Eyhiles which increase in tbe order &, < &_N < 

Theoretical previsions agree well with the results 
found for the cyckxuklitions of DPNI with compounds 2 
while tbe complete lack of reactivity of the C=O double 
bond of tropoue with DPNI remains unexplained espe- 
cially in tbe light of tbe strict site spec&ity observed in 
the attack at C=N double bond of azabeptafulvenes by 
the same 1.3dipok.’ This latter observation also holds 
when comparing the reactions of 1 with both tricar- 
bonyltroponeiron and complexes 3 where there is a 
complete reversal of site specitlcity. IGtbermore, by 
examining tbe large differences existing between 
coefficients at positions 1 and 8, it might be suggested 
that the attack of tbe 1,3dipole to C=N bond of aza- 
heptafulvenes is characterised by a low ‘degree of 
synchronism sug@ng the intermediacy of xwitterion 
10. 

A relevant aspect of the reactions studied is the 1,7- 
Sigllltltipic -merit, involving an sp’ nitrogen 
centre, of 6 to 4 and 5 which is, to our knowledge, 
unprecedented in the literature.” A 1.7-process (coucer- 
ted with inversion at the migating centre or through a 
zwitterion intermediate) is in our opinion more probable 
than two consecutive [IJI-shifts as the lI.rst formed 
product of the latter mechanism is highly strained 
(molecuhu models). The data of Table 1 show that for- 
mation of 5 over 4 is favoured by tbe increasing elec- 
tron witbdraw&l power of N-R group. Rearraaeement 
6+4+5 is rever&Ie in mild co&ions; in boding tetra 
hydrofuran both 4b and Sh pave mixtures of 4b+Sh 
(ratio 5b/& = 1.02). An indepeudent proof that inter- 
convmion 4bdb goes through the intermediite 6b is 
provided by the formation of triaxolinone Ilb as by 
product, Compound llb is formed in high yield when tbe 
reaction is carried out at I IO” in tbe presence of air while 
compound 11 is isolated when N-phenylmakimide 
(NPM) is added to the reaction mixture (Scheme 3). Also 
compounds 4e and SC showed a similar thermal 
behaviour (equilibrium ratio We= 3.0). Stmctures 11 
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were assured by an independent synthesis of llc from 1 
and pchkophenykocyauate;‘6 sbwtures 12 were 
dgned on the basis of spectroscopic data (Expef&k 
tab The formation of compods II and 12 is consistent 
only with the presence of the nudeophilic wbene 13.” 
Compound 4a was c~overted into 11s on heating in 
bcn?me, whik !!a was found to be stabk even at 1400 in 
xykne as a result of the scarce tendency of NMe group 
to undergo 1,7-~~p~ bunt. 

EXRRWQQAL. 
All m.ps arc imcoRW& JR spectra were obtabmd as Nujol 

suspensions on a Perkin Elmer 257 spfctrophotomctcr. The 
NMRspcctra(6ilMHx)waercamkdat36*onaPcrhinPJmer 

ID- MluommlG- were pchmed by ‘Dr. L. Magsi 
Dacmna. Wsfactory analytical data (‘0.4% for C, H and N) 
were obtained for all IKW compoU&. column chmmato(paphy 
separations and tk analyses were pmformed with silicagel 60 
(7tWO nmsh) and GFw (Merck), respectively. eluting with 
cyckbcxaneIAcGRt and cyclofmxane/benzne rnti in 
various propo&u. ‘ihe kknt&ation of sampks frocn d&rent 
exets was secured by mixed m.ps and by comparison of 
~~~~~~~V~(~).~S~~~Of 
~~~~S~W~~~~~O~Y~ 
dptpotoBe~~forcBchseriesannported.Thc~of 
sp&cityforamactfonwasbasedonNMRandtktumlyscsof 
thecndeprodun 

*her& ofUQh#afM/t@sc td AniRnc (4O.OmmoJ) was a& 
&d dropwise to a suspension of trcpylium m 
(4.0 mmol) in water (40 ml) at ice bath temp during a period of 
lIrrm’tb~usstirringThemixturewaskRasidcfor2(hr 
and, duriap thh time, thi ViscDus oil formed slowly crystaked. 
The solid was then cokctal by tutratkll. washed with henzenc 
several times and rccrystalliscd twice from isopropyl alcohol to 
hive pura 2d * HRF, 130%. m.p. 143-145* (lit.’ 147$15 (DM~ 
27SflH,b(;H..3=5.4Hz~.S~I~dd.f16andfL.J=SAand 

washed with w&f. dried and the &vent evapoked to give an 
aimost auantitative viehi of Y Im.o. M flit.’ 90-91011 

@th& of t~~atfnmyl(ll-i~k~i~8f~)i~ com- 
p&xu 3. A slurry of ax&ptafulvenes 2 (4.0 mmol) and diiroa 
myl(8.0 mmol) in dry etfmr (59 ml) was rcfhtxed in the 
lbsemeofairunderNIfor5hrandtbenkftov~t.n 
tration of the mixture and evaporation of the solvent aiforded an 
oily rcskhm which crystallisul from petrol ether to give pure k 
(63%). 3d (75%). 3e 0%) and 31(7496), in the yields indicated. 
compouod3b(5@J6)waspurifkdbycolumnchromato9raphy.3u 
vu. 2@7O and 1990 (word&ted CO) cm-‘: maior isomer. 6 
(f!i& 2.75 (m, Hr). 3=n (a H3.5.15 (m. H,). 656(4H. AAZiB 
systu& aroma& $&on& n&r& isomer, 8 290 (m, Hr), 3.24 (m, 
Hz). 5.45 (m. H,). 6.95 (JH. AA’BB’ svstcm. amrna!ic ~retimsk 
H;.~~~~6ithetwouonms~nated-atverys~fkM 
values and gaw! a compkx signal at 6 5.70-6.40. 

Anattempttopreparcffaikd. 
&o&m of DPNI dh azahqttafnlaares. A soh~ of 2 (5.0 

mmol), N-ix&orobcnxylkkne-bi’&enylhyd&nc (5.0 mnml) 
amf trkthvkminc (15.0 mnlol) in aceto&ik (50 ml) was kft at 
room tr& arid stirred for 5hr. The mixturu was-then diluted 
with CHsClr, washed with water and dried. The solvent was 
evaporaMixwcaoandthercsiducanalyscdbyNMRtoobtain 

arc ouperimpobabk, e.g. kSand 5h. S (CF@&H) 3.94 and 3.99 
(3H. two sin&s. OMc, ratio 2.5: 1). 6.913-8.oD (14 H. compkx, 
aromatic protons), 85 (6 H, m, tropyfium ion mokty protons). 

cm rxab of DPNI 
(a)~hNB+Z1oAdwithNB+31cAsolnofNschiorobeb 

xykknc-N’-phcnylhydra&nc (1.0 mmol), no&nene (6.0 mnml). 
2b or 2e (2.0 mmol) and trkthykmine (3.0 mmol) in the ap- 
pro&c dry solvent was kft in the dark at 202 I” until tk 
analysis showed the disappcarmuc of ochloroben 
xylideaephmylhydrazinc. The mixture was dii with CH&, 
washed with water and dried. After cvanoratkn of the solvent 
column chrum8togqhy uf the kdue give a quantitative ykld 
of adducts DPNI-NB. 4 and 5. The ratios DPNI-NBf4b +Sh wcm 
dctcrmined by column chromatography: the ratios DPNE 
NB/&+Se both by NMR and cohunn clay. Tbc 
ev~nofthensuftswm~outaccotdiagtoHtliseendt 
01.19 

(b) Wfh ?tqme und 2~. A soln of N-u&iorohu&bkne-N’- 
phenylhydraxinc (1.0 mmol), troponc (4.85 nnnol), 1* (1.16 mmol) 
andtrkthykmii(3.0mmol)indrybenxene(20mowasalkwcd 
tostandintfJcdarkat2tPilfor4shr.Aftcru!3ualworkup 
cohmm chromatognphy of the residue a&&d 93% of Ir+sc 
and 5% of l3diphcnykyckbcptapyrazoM (1H) one (aromatisul 
adduct of DPNI to ttoponc). The ratio k&,,,-=57.5 was 
evahmtedestimat&a7%ykldfottroponcadductsasthcminor 
products contambmtiig tfm prim&al one’ were not isoktcd. 

(c) Wth 2c uad 3c. The cwm&ion m&ion was carried out 
indryacctonMeopcra@as&ovewitharatioDPNI/2&= 
1.0/15t15. column chromato&mplly afforxkd 645% of 4ctsc 
and 305% of 7c. 

ailikts 7: 
I . 

A soln of compkxcs 3 (5.0 nunol), N-u&iorobenxy&knc-N’- 
phcnyihydrazine (5.0 mmoi) and trkthyhrminc (15.0 mnml) in 
ecetonifrilewesstimdatnromtempfor6hr.Aftertbeusual 
work up column chromatography of the residue atTo&d pure 7 
(b-~inSO%yields.7r: u,,2&0,2020and1%35(coo&mkd 
CO) cm-‘; 6 (CD&) 2.75 (lH, ht. H,, J,& and Ju = 8.0 Hz), 3.05 
(lH, dd. HZ. JU = 8.0 Hz and J2.7 = 3.0 Hz). 4.80- 5.35 QII, m, HJ 
and H& 5.53 (1H. dd. Hr, J&r; 11.0 Hz), 6.29 (lH, dd. Hs). 

A susocnsion of 7 (1.0 mnml) and trimethvkminc-Noti (8.0 
mmol) ia aatoi&k was left at room t&np for l2hr. +he 
mixture was then diluted with CHfi, Btcrcd. wasbed with 
watu and dried. The analysis showed the presence of adducts 4 
a~5,s~l~of~~ll~~~~of 
o~p~~~~.E~of~~~t~~a 
~~w~h~c~~~a~~~ 
colPmntagivemixhnes4+5(b,589b;t,5~d,6l%,e,U#6;f. 
69%)wlmseratkswcreQtcrmi&byNMR.Fromthercactkn 
of7bcompmmdllbwasisoiatcdin8%ykid. 

lk?nnalbehavivurof~4Lud5. 
(a) A soln of 4s or 5h (0.5 mmol) in THF (30 ml) was t&xed 

un&rN2for30hr.~cvapora&mofthesokat,cohmm 
~ytbroa#ashortbasicaluaGuac&mmaiTorckd 
~mordaatchbion~~+sb[~so96,ntiousb~~-~/5~ 
aad ilb (-17%). opaatins as ahove a mixture 4s t5e f-65%, 
ntio~k=2s~s]pndlle(dpb)anni~i~from6orsC 

(b)Adducts4eaad!kwcrcsqWatclydissolvcdindrytohiaE 
(l5 nit) and rdkxed for 2.5 hr. The solvent was eva$oraM to 
~ea~~~~~~ofw~~~~ 
tbatofllC 

The trk&ofK lfc (I- 1715 (0) cm-‘) was also syxk 



Tabk4. Physkaldataofcompmds3.4.5.7.11and~ 

8mP. MOP.% Recystwlv. Comp. umP..C RocrYSL moli 

s %-98 

z 112113 

J” 109-Ill 

E 119-111 

2 lOlla 

?k 161 

L 167 

&B 149 

z 16S18S 

g& 93-98 

& 14%144 

E 167 

Petrol .lherb’ = 

Cyclohacme b, = 

Cycloh.xm.b~ d 

AcCEtb’ d 

AcmEed 

AcaEtb* d 

Acaztbn d 

Petrol elher 40 

Acatonltrlled@e 

Accl&’ 

147 AccEtd’ e 
Is% 1s Melhmolb’ d 
13S131 cycl0hexMeb’= 

lm-la5 Powel elh.rb’ = 

161-161 Ac*nltrll.b’ d 

IS139 Acotonltrlleb* c 

159-160 Acetonltrlleb’c 

lla-114 Cycloh-.’ 

aa9-a31 hWW!JI’ 

locam Msth-I’ 

337-a46 BWUSm’ 

a4&a46 8Ut+UWe 

l Compound 3 ~md~m6lted with dmcomposltkn 
b 

RIBma ‘Or- d Yol low %J8OdlOS 

the&d by heating a mixhue of 2,5-diplnmyl~k (1.0s) and evaporaai in wcyo. Cryseallisatioa of the residue from MeOH 
Of pdOYOph96)‘~~ (4.0g) ill tbC v Of Sd fItk&d 0.48 Of lk. 
ammtofb&cahminaat1tWdcrN2for4br.Tbemixtm TlbmlliysiB of Ib and 3b gave simihrly qllfmtitative yields of 
soWid and after cooling at ram tanp wa tdurakd ad Ilb(v,1705(CO)cm-‘. 
pouraliutoawlltcf(lSml~(30ml)~.Tbebcn- lk?molysisofC(3o0mg)wasLalrrkdoutillboiliugbcnzcne 
zmc layer was scpar&d. 6Jtcrcd, dried and tbc solvent for 30 hr. The triamk llr (l&Img, 7496) was pnitkd by 

Tab& 5. Anal~ data of compounda 2d. 3,4,5,7.11 and l2 

Fomd 5 Calc. ‘L 

amp. C Ii N Formula C H N 

88.3 6.4 

60.6 3.7 

67.5 63 

544 29 

49.4 a.1 

00.6 6.1 

60.3 6.3 

79.6 a7 

60.1 5.5 

63.1 b6 

63.0 

76.5 

76.6 

66.5 

66.9 

66.4 

66. a 

71.6 

63.0 

56.5 

721 

73.6 

69.4 

7&7 
71.6 

5.6 

5.3 

6.9 

&a 

4el 

43 

C6 

4.7 

59 

3e5 

5.4 

4.6 

Cl 

5.1 

43 

5.3 %OH ,7N 66.1 

480 c17H13F”No3 60.9 

3.6 ca3H 1f’*3 67.1 

57 C ,6H ,oClFdJo3 54.0 

x4 C ,6H ,oB*M3 Y). 0 

154 1 
CalH mN3 60.5 

i3.a 

10.5 

10.3 1 
ca7Ha3N30 60.0 

ca7Ha3N3 63.3 
IO.9 

10.0 

IO. 1 ClsHaoClN3 76.3 

9.1 1 
9.3 %IHaO-3 66.7 

7.5 CsoHa3F5C4 66.1 

7.6 CsoHa31=~C3 66. I 

6.7 C36HafdyC3 7 1.4 

7.7 CagHaOClFW’$03 63.3 

7.5 ca9Ha0BpF+S 035&l 

16.9 %sH tsNsOa 71.7 

ma %aH #soa 73e4 

11.6 CaOH ,4ClN30 69.1 

11.6 C31Ha4N4C3 74.4 

6.3 5.1 

59 4.a 

4.1 384 

28 3.9 

a.6 3e6 

6. I 13e4 

3.7 10.4 

5.9 10.6 

4.9 10.3 

&4 

ca 

4.4 

C6 

3.7 

394 

51 

6.0 

4m8 

4.9 
43 

9.a 

7.7 

7.9 

6.9 

7.6 

7.1 

16.7 

ia.1 

ISI 

ii.1 
Il.1 



colunm c-y. llr: v,, 1705 (C=o) cm-‘; 6 (CDCI,) 
3.43 (3H. a, Me), 7.20-8& (WI, cunpkx$ mamtic protoml). 

(c) A soln of Ib (1.0 maw!) and NPM (1.0 mmol) was heated in 
asakdamponleat11tPfor2hr.Themixtmwa!3tbmcookdto 
nmntcmpmdtkprccgmdm(0.380&76%)cdkctedby 
tlhdlm. 1% u;, 1725 ad 167Scm-‘; 6 (CDCIJ 275 @I, s. 
C&l. 2.85 QH. s. OMe), 6.90-7.W (19If. ccmpkx, aromdc 
protons). 

nKthamdysisof&inthepreseaceofNPMgsve12,(U#6) 
sod llc (I 1%). !SimillIl rdts (25% of 12c and 34% of lie) were 
obtained canying out thamolysis at 1 WC, then bring& the 
tcmDdomtoa00~add~NPM.ThismultsuaaestthatlJis 
aothistkguishab!e from its-bcf on the basis 0frZactivity: this 
bchavioul is well dcxumcntul for other mbcleophilic carbaEs.1’ 
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