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adducts of phthalimidonitrene 

with 5-bromospiro[ l-pyrazoline-3, l'-cyclopropane] 

Yu. V. Tomilov, a• I. IL Koso, uchenko," E. V Shulishov," B. B. Averkiev, ~ and M. Yu. Antipin ~ 

"N. l). Zelinsky In.~wnlte of O,xanic Chemix'try. Rus.ffan .4cademy el Science~'. 
47 l_enit,sky pro;p.. I179Id Me.wow. Russian kk'eh'ration. 

k71x: .7  ~095) 1.75 5,]28. E-mail" tomii~ioc.ac.ru 
h,'l. N. Nesmcrattov lnxlitttte ul Orgat~oelemdnf Cortlpo(ttlds. Rtls.gitlt# Ac',Jdem)" oj ,~'t'icllcdx. 

2S ul, l/avihJva, 117Sift Moscow. Ru~'sian l-eUeration. 
k'a.r: + 7 (095) td5 50S5 

]'he a(Idi l io l l  o1 tile phlhal imidol l i l rct lL '  l'ragn'Icnl, rostl l i i i l~ fl-oill o\ id' , l l ion of 
,,V-amillophthalilt l idc by lead ll2trilLICk.'iilld ;11 --20 It, --30 <;(-, [(:, Ihc N=N-bOlld of 
5-broll lospiro[ I -pylazoliiK'-3. I '-r ! I ) ;ll]7.)rds ;.Ip;.lll 11o111 lh~.' stable 5-hl-lillll)- 
."v'-Ispirol I.-pyrazolinio-3.l "-cyclopropallr I;l/.illlillt: 2). rt:gioisomcric 
aZiltlillC 3. whicil is conll)tctcly tr;illst~rlllt.'d title 3-acttoxy-,4'-Ixpiroll-p)razoliuio-5.1 "- 
t. 'yr (4) ulldcr the i-C;ll21h)ll condilions. The tleeloxy group in 
lhis prodtic:! r tindergoex nur ,;lib~;lilUliOil oil lrt.':lllllL'lll with Meet4. NAN,. el 
lilt.: sl;iFlillg brolliopyr;izolinc I. The '4lI-UCltlrL',, of ;iZilllhlc', Ohltiincd wore" t.'si;iblJ-,lled tlglllg 
NM R F, pcctrii. ;.iild Ihc Slli.icturc (1t Ihc pi-oducl oI rcar of 4 with I was ,10diliOil;.llly pro,~cd 
by ,~-I';IY dilraction t];ll;l. 

Key words: 5-womt lsphol l -pyrazol inc-J . l ' -cyc lopr- f l : l i lc l .  3-subqi lulcd "V-Ispiroll- 
p.vrazolinio-5,1 "-cycltip~opancli-,4'-phthalimidoalnidcs l,lZiillincs), i lt iclcophilic sclhMlltttiotl. 
NM R ~,pr X-r:ly di lh; l r  Hi1;ll},si~; 

Prcviot,~ly. we s t lowed I Ihai lhe add i t ion o f  un 
N - p h l h c l l i l n i d o n i t r o i l c  l ' ragmei~l  to 5 - b r o m o s p i r o -  
I I -pyrazol inc-3.  I " -c ' , c topropanc  I ( I ) t l l lder the c;ondi- 
t io i ls  o f  ox id i l l i o i l  of  N - a m i n o p h t h a l i n l i d r  by lead 
lr :.11 - 2 0  tO --31)~ alli)rds N-lS-bromospirol  I- 
pyrazolmio-3 .1  ' - c y c l o p r o p a n e l } -  N - p h t h a l i m i d o a m i d e  
(2) i l l - 3 5 %  yield. Abotlt  30--35% of  the staitir~g 
bromopyrazoline I was recovered unchanged, despite 
snrnc variation of  the react ion co~idilions (tile lctllper:.l- 
lurc varicd f rom - I 0  to - 3 0  ~ the t ime o l ' a d d i l i o n  o f  
PbIOAc)4 was 20 1o 90 ra in:  ultcrnaii i~g add i t ion  o f  
N-a i 'n i iu)phtha l imidc and Pb(OAc)  4 was ugcd). Judging 
from tile IH N M R  speclra o f  li l t  reaclion nlixttlrcg, in 
addil ion to I and azinl ine 2, the products contained one 
more compound (A) exhibi t ing a .set el 'signals typical of  
the three-spin system o f  a pyrazol ine ring. We were 
unable 1o isolate and ident i fy  this compound ,  wh ich  
l iwmed in 1 5 - 1 8 %  yie ld,  in  any case, we could  not 
assign slrucl[trc 3 tO this producl  because lhe signal of  
the nlethinc prolon o f  tile C H B r  group (S 6.61) occured  
in a lower field than the corresponding signal in azinl ine 
2 (8 6.44). which is at var iance  with tile spectral data tbr 
other  regioisomcric az imines . l , z  

In this work. we a t t empted  io i den l i t }  conlpourld A 
by conve r t i ng  it in to  m o r e  stable de r iva t ives  o f  
~p i ro lpy razo l inecyc lopropane l ;  one derival ive was iso- 
laled in the crysta l l ine  stale and charac te r ized  by 

X-ray d i f f ract ion data. alonu wi th the iH and i "~C N ,~'1R 
srJcl2t ra. 

N =  N + Ph IhN- -NH 2 
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To i l lcroaso lhe COllC0111f'atiOll o r  {hs tlllklto,811 con l -  
potllld A. the reaction mi• l -0.8 g) restiltJn7 from 
the reaci ion of" oquJmolar  alllOl.llllS of  b romopy razo l i nc  
I, ,V-aminophthalimide.  and Pb(OAc) 4 ,,,,:is treated wiih 
-10  I l lL  Of ether  to separate mosl of azimine 2 as a 
eO, siatlinc produci .  I The fitlratc was concent ra ted  and 
ihc residue was used for the subsequent chemica l  t r a n s -  
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formations. The I H N M  R spectrum of  the residue con- 
tained a singlct for the acctyl group tit 6 2.09 whose 
integral intensity was correlated with the protons el + the 
p,,razolinc ring of compound A and which was not 
obscrxed in our pre~ious experiments on the synthesis of 
aziniinc:, from 5-phcnyl -or  5-azidospirol I -pyrazol inc- 
i I ' -cyclopropancsl  structurally related to compound !. 1 

Apparently, tile addition of  the N-phflmtimidonil .rcnc 
fragment to pyrazoline I gives ini t ial ly both aziminc 
rcgioisolllcrs 2 and 3: however, the lattcr undcrgoc.,, easy 
rucleophl ic substitution of  an OAc group for the Br atom 
under the reaction conditions, being thus converted into 
.\'-{ 3-acctoxyspirol I -pyrazolin io-5. l "-cyctopropane] !- N- 
phthal inf idoamidc (4), which is exactly tile corllpoul]d A 
detected in tim reaction mixture by NMR. This ton i -  
pound proved to be relatively uo.stablc, ,a.ifieh precluded 
its isolation in a pLirC state. When tile rcclction mixture 
remaining after separation of aziinine 2 is treated with 
\'teOH and separated by prcp;.irtltJVC T L C  (AI?O 3, bcll- 
zcnc--AcOEt, 3 : I), a new compound eRr 0.46) contain- 
in.g no acctoxy group ,,,,as isolated instead of acetox.,, 
derivati,,e 4. The IH NMR. spectrum of the rcsuhing 
compotnld also corresponded to the structure of spira- 
l I -pyrazol inio-5, l ' -cycloproparml- N-pht halinlidoalYIide. 
hut the low-f ield signal for the mcthine prolol] or the 
pyrazolil lc ring was Sl, lb.'>i'aillidll) skitted and occurred ~.it 
6 5.38 (AS = 1.06 with rcspecl to the corresponding sigllal 
of azimine 4). In addition, a signal Ibr a melhoxy group 
was detected unambiguously in the IH and tiC NMR 
spectra. Apparently, on treatment with MoOH,  aziminc 
4 is transformed accordillg to the san/c nuclcopi~ilic 
substitution pathway to give marc stable mcthoxy dcriva- 
ti,,c 5. In addition, in the obscr,,cd sequcn,.;r of t ransfer  
mations of azimincs. 3 ---+ 4 --, 5, the aminophthalimidc 
St[t>;littiCllt remains attached to the N atonl of the 
p) n;zotine ring adjaccnl to the c.vt;h)propanc fragil~ent. 
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Previously, 3 we have shown that the t i t  alom in 
pyrazolirm I can bc replaced by tile azido group on 
treatment wi th  NaN~ in tlqllOOtlS 3ce lo l l e  (20 cO, I~ h). 
In order to establish lhc degree or mobi l i ty o( the 
substi iuonts in tho pv razn l i i f i o -N-ph tha l in i i doamidc  
regioisomcrs, we sludJcd the reaction of  NaN;  wit i l  a 
mixture o f  azimines 2. and 4 (molar  ratio -3 : l, accord- 
in 7 to the IH NMR spectrum), isolated as a yellow 
precipitate ripen ttic addition o f - 3  mL of other to the 
products (-().8 g) of the reaction of cqt, imolar amounts 
of h romopyrazol ine  1, N-aminoph tha l imido .  and 
Pb(OAc) 4. Analysis of the reaction products by i H N M k 
spectroscopy showed that a(ter 3 h at 20 ~ bronline- 
containing azimine 2 is recovered vir tual ly unchanged, 
whereas acetoxy derivative 4 is completely convgrted 
into azidc 6, identical io the minor  product I obtainod 
upon the addit ion of the 'V-pl l ihal i r l f idonitrenc fragnient 
t~) 5-azidospiro[ I -pyrazol ino- ] , l  "-r  at the 
N ;.llOlll rci l lolQ' f ronl  the azido gro t lp .  

The possibi l i ty of easy nuc lcophi l ic  subslitution or 
the ll.l l lCtiontil grotlps ill regioisomeric ,izilliine<; 3 or 4 
(unlike that in aziminc 2) is in good agreement wi lh the 
electron density distributmn in ti le 3 -X- I -pyrazo l in io -  
,N-i)hthalinlidom]fide ,;vstcm present in compounds 3--6, 
a,,;cordillg to wlf ich the substituted N ( I )  .:1io111 of the 
p}razoli i le ring bears ci partial positive charge, while 
i~egativo charge can bc transl;.:rrcd on the '.e:.tvil!g grotlp 
lee:lied il l posit ion 3. 

'-- " N s 
\ . -  /.- 
N" r4" 
/ \ 

PhthN NPhth 

2 3 - - 6  

An attcnlpted isolation of  the hypotlactical aziminc 4 
bv TLC oi l  SiO~ wilhotlt pre-treatnlcnt of the reaction 
mixture wi th  mcthallOl led to an tlllOxp.2cted rCsllh. This 
ga,,c :,everal chrom:;Iographic zones col~tail~hlg, in par- 
ticular, tile ini t ial  bron~opyrazolhlo I. stable regioisomcric 
hromoazinl ine 2, and the products o f  lPansformalion of 
,4'-aminophthalirnido, which arc f'orillod inevitably dur- 
ing its ox idat ion by Ph(OAc) 4 (see Ref'. 4.). However, 
norlo o|" those ZOilOS cxhibked i H N M R  signals corre'- 
spending to aziminc 4. Instead, a new crystalline com- 
pound (benzenc--AcOEt.  3 : I. Rr 0.26) was isolated. In 
addition to tile sp i rot l -pyrazo! inccyclopropancl  and 
phtha l imidc fragmems, it conta ined the (2-bromo- 
cthyl)pyrazole fragment, as indicated by tv, o trip!ets at 
8 3.19 and ,53.61 alld t~,~,o doublets at {5 6.17 and 8 7.54. 

In order to determine unambigtiously the structure of 
the obtained compound, N-{3-13q 2-bronloethyl)pymzol- 
l -yl Ispiro[ I -pyrazol inio-5, I " -cyclopropanc I}- N-phthal- 
imidoamide (7). it was studied by X-ray diffraction 
analysis (Fig. 1). The main geometric parameters of the 
mc)lccule are presented in Table 1. First, it should be 
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noted that the resulting c o m p o u n d  is a)l az imme deriva- 
tive in which the PhthN substi tuent is attached to the N 
a[o111 Of  tile pyrazolhlc ring closest to the cyclopropane 
fragment,  i.e., this c o m p o u n d  contain,; the same group 
as azimincs 4--6.  Con)parison o f  the gconlelric param- 
eters of  molccute 7 with the X-ray diffractioll data 
obtained previoust,v I for molecule  2 shows that the most 
substantial difference between the substhutcd pyrazolinc 
fragmclus is in the N--.O(substi tucnt)  bond lengths. 
Whereas the N(2}--C(13)  bond length in conlpound 7, 
equal {o 1.469 ,~,, corresponds to a single bond, the 
o;)rrcsponding bond in c o m p o u n d  2 is substantially 
lengthened aPM equals 1.520(10) ,-k. It is noteworthy that 
in azirnincs 7 aim 2, the il]f luencr of  the N-phthal-  
imidoamidc substittlCnt on the N--C(spiro)  bond length 
is much less pronounced  ( 1 . 4 7 7 t 7 ) a n d  1.460(10) ,&, 
respectively). 

The aziminc system in Ct)lnpouild 7, like that in 2. is 
virtually planar: the N(Z )N { I )N (3 )N {4 )  torsional ang!c 
is equal to zero to within the dcteminal ion error. The 
N ( 2 ) - - N ( I )  and N ( I ) - - N ( 3 )  bond lengths {I 2,'<5(7) and 
1.293(7) .-\, respectively) points  to clcctron density dcto- 
caliz:ltion over the N I 2 ) N ( I J N ( 3 )  fragmelit duc to the 
coil.lugation of  the N ( 2 ) - - N ( I )  double bond with tile 
tone electron pair of  N(3).  The pyrazolinc fr:lgmcnt is 
nlarkcdl.,, llattcr;cd; the root-nlcarl-s;quarc dcvi:Ition of  
atoms fronl tilt: hclcrocx.clc pl:inc is ~0.03 ,2~. The pl:.lnc 
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Fig. I. (;cncral'~icw of molecule 7. 

C{ 15) 

'l'abte I. Main geometric paramete rs  o f  l ) lo lcculc 7 

ltond d/.-~ Bc)nd dlA 

C({})--C( 11 ) I 524{8) N(It--N(2) 
C(9}--C{ 10) 1.533(9} N{ I )-- N(3) 
C(10)---C(II) I 522(8) X{I)--C(l l)  
C(I I)--C{12) 1.46g(9) N(2)--C{13) 
C( 12)--(f 13) t.546(8) N(5}-((l(}) 
C( 14).--C( 15} I. 357({"{ ) N(5)--N(6) 
Ct 15)--C{ 16) 1.440fS) N(6)--C(14) 
C(5)--Cl6) 1.387f8) N{I))--C{13) 

.285fT} 
�9 293(7) 
477(7~ 
.4~,9(7) 
.321(~) 
.383(7) 
.322( 7 ) 
.46(}(7; 

Angle ~a),'deg Angle ml'dCg 

N(2)--N( I)--N(3} 126.6{5} 
NI2I--N{ li--C{I I ) 115.4(5) 
N(B)--N{I)--C( I I ) I  I<R.0(Si 
N( I)--N(2I--Ct 13) I07.4(5) 
N( I }--N(3)-- N(4) 111.2(5) 
C(16}--N(Si--N{6) 11}4,(}(4) 

CI I , l l - x ( 6 ) -  N(5) I 12.515) 
C( 14) -NIo)-C{ 13} 129.3(5) 
N{5)--N(6)--C(13) 117 9(4) 
C( 12)-.& I I)--N(I)  105.414) 
Nf2}-C{13)-C(12) 1()7 9~5) 
Cf I I)--C( 121-C(13} 103.3~5} 

of  the pyrazolc substituent is rotated through 93 ~: rclalivc 
to the plane of the pyrazol ine fragment. 

The formation of" c o m p o u n d  7 during chromalogrP,- 
phy on SiO, seems to be duc to thc easy hctcrolyxis of  
the C - - O  bond in acc loxyaz immc 4 and to Ihc addi t ion 
o f  the clcctrophitic part o f  the moteculc to the N( I )  
atom of the starting bronmpyrazol inc I, which is present 
ill a sul]]cicnt amoL)nt in the reaction mixture. As fol- 
lows from ltlc data on ac.vlation and protonat ion  of  
bromop~razolil~e ! (see Rcf. 5l, nfib'raticm of the gr  
:.1tOill a n d  c xclopropanc ring opening giving rise to a 
bromocthylpyrazole fragment  occur s imultaneously in 
this compound, which ult imately yields compound 7. 

Thus, attachment o f  the N-phthal irnidoamidc sub- 
stituent to different nitrogen atoms of  the pyrazoline 
ring results ill azimine regioisolncrs, in parl icular, brofrlo 
derivatives 2 aim 3. in which the mobility o r  the sub- 
stituent (bromillc} located in thc {;{-position rclati~.c to 
the endocyclic N - - N  bond  is appreciably different. Un-  
tikc azinlmc 2, in azin l inc 3, nucleophitic substitution of  
Br by an aceto• group takes place even under condi-  
t ions of its synthesis ( - 3 0  ~ The subsequent replace-  
ment  of  the OAc group in the restlhing aziminc 4 on 
treatment ~iti~ McOH and NaN~ in aqueous ace tone  or 
with pyrazoline i oil the  SiO 2 surface proceeds equally 
easily. It should bc noted that aziminc 2 does not enter  
into nuclcophilic subst i tut ion reactions of  this type uu- 
dcr the same conditioils.  

E x p e r i m e n t a l  

IH and 13C NMR spc,gtr-i were rccordect on Brukcr AC'- 
200 (200 and 51).3 MHz) and Bruker AM-300 (31)0 MHz) 
spectrometers lot soiulions in CDCIs containing 0.05% Me4Si 
as the internal standard. Mass spectra were run on a Finnigan 
MAT INCOS-50 instrument (El. 70 cV, direct mjcciion). IR 
spectra were ) n c a s u r c d  OII LI Brukcr IFS-113v spcclronletcr in 
thh3 tfinls. The st,irling 5-bromospirol 1 -pymzolinc-5, I "-c$cto- 



1922 Russ. Chem. BulL.  Int. Ed,, kbl. 49. No. I1,  Now'tuber.  2000  T o m i l o v  et al. 

prop:reel l I) and V-anl inophihal imidc were prepared by procc- 
dtlrcs described prc; ' lously "3.6 1cad tclraacetale was rr 
lizcd (ronl AcOH and dried in a V;.l<,;tltUll tics(col(or prior to list. 
The solvents wcrc distilled, l h c  preparative r L C  was c:lrlicd 
Otll ti l l 20 • 20 t i l l  plates wi th ci II,,)tll]xed la.~cr of  ihc adsorhenl 
(silica gcl {, 40/100 BIll Chclll:_lpol. layer [hickllcss 2 131111). 

The crystals of 7 were monocl inic .  AI Ill) K, a = bL571(l) A, 
b. = 8 4 i S ( l )  k.. c :  12.75911) A, V= ,%18.7(I)A ~, Z =: =. ~ d~,.k :" 
1.386 g c r i l3 ,  ,,pace group Pn. The tllllt cell parameters  alltt the 
inlcnsaics o f  the 8158 ret]cctitms wcrc mca:,urcd on a Brukcr 
I K S M A R T  CCD , lu tomatcd  diffl:lctomclcr IMoK{z radiation. 
m sC;.lllllhlg. 20nil\ = 60~). The dLll:l WCl'C processed tlsillg Ihc 
SAI N I  program package. 7 Absorptioil corrccnons ,.~crc applied 
by IllCallS OJ" the SADABS progr-lm package, x The s t ructure  wa> 
solved by the dirccl m e t h o d  alld rc!incd b), tile liill-lnatrix It;isi- 
s, quar ts  nlcthod in tile anisotropic aplwoximallol l .  The hydrogen 
iltilillS ill t]lC nloicctliC ;ire ztrr;.lllged gconlclrictl l ly ',llld hlch.ldcd 
in rulhlcl l lonl hi terms o f  lhc, "r iding" model. The l'iilcll discrep- 
ancy fl itters: wR~ = 24.11% ovcr .dl lhc 4391 illdcl'X.uldunt 
re/lcctiun~, Zllld /{I :: ~ 4 5 %  o\ 'cr 3300 rcllcction~ with I > 2c(1). 
All lhc cryMal ~,lructurc calCtlIHtiolls wcrc pcrli~rmcd tl.Milg the 
SHEENS-97 program package.  9 

..%;-{3-Aeel(ixyspiro[ I - l lyrazolinio-5,  I'-eyelopropane I }-;V- 
phthalinlidoamide (4) was identified using ~1-t and I~C N M R  
~pccll":i o f l w o  Sal31plcs lakcl i  from the rcaclioll miXltll'~ l'(~l'lllcd 
t lpol l  lhc react(el /  o f  c q u i m o l ; i r  ;1111ot1111% 12.5 ii1111/i1) o f  
hrtmlop~razolinc I, :'V-nlT~lllOl'JhthalinHdc. and I>b(("lAc)4 by the 
procedure tlcscribcd prcviously.  I 

Sample :%. -Ihc organic residue (-I) ,R g) rc~,tlhiilg f rom the 
i'emo~M of  111c ~,oh'cll;~> was trcalcd wdh -10 ml.. o f  c~hcr; the 
i l laior purl t)(" azinlinc 7 was ~,ct);.iratcd ;IS a crystall ine product.  I 
the l]lti'atc wax COllCCtllratcd. alld lht.' i-csiduc 4-0.36 g) ~a-~ 
il l latvzcd by' spcc!roscopy ;.1lid tlsCtJ in ,,ub~cqtiClll tlall:4ft)ll l ia- 
Hon~. Accordhlg [o i l l  N,%lI{ spr lilt: nioh.ir ra l io of" 
c~lllpt'ltllltts |. 2. alld 4 was --I.8 : (}.3 : l 

Sample B [ lhc r  {--3 m L )  ~',IS :iddcd wi i l l  s l i rr i l lg Io the 
residue i-f).~ gl ohlained after lhc rc:lclion and removal o f  the 
tlr7411ic ,;olvcnls. alld the prccipihl lc (0.2,~ g) COtlsiMiilg illaJllly 
e l  azinlincs 2 aild ~ Jll -3  : i nlo[ar ralJo was scpalalc(J. 

Comllound 4 !H N M R  (CDOt: ) .  & 1.29 aiid 2.,'.)7 (bolh m. 
c,ec/,-C;it. l): 2.09 (s. Me):  2.37 diid 2.93 (both dd. HI4(.  
7d- 132 I-Izl: 6.01 Idd.  I-1(3), ;d , :  6.7 alld 2.,~ I-(z); 7.70 Lllid 
7R4 (both 111, o-CBH4). I-;C N M R  ((,'DC'I 9 .  6 : 14 .2  alld 16 4 
(CI-I.:(H3); 21 2 (Me): 3 5 b  (C(4)): 56.1 IC(51); ,'-;8.9 ~C(3)): 
t23.5. 131.1 and 1340 (C~,H4): 1636 tCOi: lf39.9 ( C O 0 ) .  

N- { 3- Methoxy~l~iro[ I -pyrazolinio-5, I "-cycloprollane ] } -N-  
phlhalirllidoamide (5). M e t hano l  (2.0 m[.) was added to ~,ample 
A 10.3() g) Iscc clbovc) cont , l in i l lg  -27% azinl i i lc 4. l h c  nl ix lurc 
wa,~ kcp! l'{ir ~ h a l  2t,) C :_1lid scpilFatcd by pr0paralivc I L C  
(~\120 > bcnzcnc - -AcOEl ,  3 : I) to give 01) mg (-83% based on 
iizJiniilc 4) of l l lClho\y derivat i \ 'c 5 (! Rf IJ.46) as a yel low 1:]llCty 
cr~st;lllinc powder, m.p. I.-4,7--151) <C. iH N M R  (CDCI~).  
6:1.22 and 2.0,": (both nl, each 2 H, qvc/o-C3]-14)" 2.32 and 2.73 
(bolh dd. each I H, l t ( 4 L  ?d = 13.fl l-lz): 3.42 (s, 3 H. OMe) :  
5.38 (dd, 1 H. H(3), .'J = 6.6 ;rod 2.9 Flzt: 7.72 and 7.85 
(both m. each 2 H. o-C~,tl4). I ;C N M R  (CI.)C];). 6 : 1 4  I aild 
16.2 tC1:I,CI-I>): 35.7 (C4)) .  55.~ !()Me): 56.2 #C'(5j): 95.S 
(C(3 ) ) ;  123.4. 131.2 al ld 134.0 ((.'~,I-14); 161.0 ((70). 

N-  { 3-A.z idesl l i ro[  I - p y r a z o l i n m - 5 .  l ' - c y c l o p r o ~ a n e  ] } - N -  
llhihalimidoamide (6). A solut ion of NaN 3 (0.08 g, 1.2 nlmol)  ill 
I mL o fwa tc r  was added to a solution of~amplc B (0.25 gJ ~;cc 
abovct conlaining --0.2 m m o l  of  aziminc 4 in 2 niL of  acetone 
alld lhc mixlure was st irred for 3 h at 2{) "C. Ace tone  was 
removed in vacuo, the res idue was extraclcd with Ct-12CI 2, the 
~;olvcnt was evaporated,  and  the resulting solid material  wa,; 
scparalcd by preparative T L C  (SiO_~, bcnzcne--c!hcr .  3 : 1) Io 

give the sl/irlillg aziminc 2 I0.1,'S g) (&. 0.37) unreactcd with 
N:IN; alld azido derivative 6 (()05 g) (Rf 0.46) (-S0% b;lscd on 
azJlllillc 4) ~1~. a yclMw lqnel,~ cr , , s ta l l inc  powder ,  n l . p  
143--145 "C The ill aild I.:(- N M R  spccrra o f  compound  6 
v.r fully idciltJcal to lhosc or lhr Ironer isomer idenlil]cd 
previottsl.,, I ul'lotl the addittoJi of  N-ph tha t imidon i t r cnc  to 
5-azidospiro I 1 -pyrazoline- 3, I ' -<vck,p ropa nc I 

;~- { 3-( 2- Bromoethyl)llyr'.,zol- I -ylspirol I -l lyrazolinio-5, I "- 
cycloprollanel}-N-phlllalimilloamide (7) .  Sntllplc A (0.1~ g) 
conlaining ~27% aziminc 4 and -48% starling bronaopyrazolinc 
I was applied el i te  il 20 x 20 (2111 plate with SiO~ and clulcd 
with cl 3 : I b e n z c n c - A c O E t  lllixlurc tO gi',c 42 Ing I-0.5% 
ba,,cd ou , lziminc 4) of compotmd 7 (R, 0.26) as a ycllov, b,h 
beige 15no cDst:lls, m.p. 158--160 ~ tFt N M R .  6 : 1 . 1 5 - 1 3 5  
till. 3 H. I-t(I ");111d f t (2"/  dil'cctcd a~vay fronl Tile N 4tOlll Of 
the hetcroc?,clc); 2.02--2.20 Ira. 2 H. t-hi ') and I-1(2") oriented 
toward lhc N atona oJ" Ihc hctcrocyclel;  2.68 Idd, I H. I-1(4L 
-',/-~ 13+() I-Iz . . /= 3.5 Hz!: 301 (dd. I H, 1:t(41, 2j ::. 13.0 1:tz. 
. /=  75 Hz): 319 (t, 2 14, Ct4,, J =  71 Hzl :  3.61 (t. 2 H, 

Cl.ld?,~. J= 7.1 llz); t~.l(~ (d, I II. HI4"). J = 2.4 l-lz): 6.3S {dd, 

I II, t t(SL J =  7.6 Hz. J =  3.5 Hz); 7.33 (d. I H. I-I15"~. 
.I ~ . . . .  7.71) ,rod "~ 8 ~ 2+2 I:(? = _.4 J- . ,  _. {both m, II.  C'I, H4). Na i l { ,  
8: 13.gnnd 1 6 . 2 { C ' I I ' ) a n d C ( 2 " ) ) ; 3 1 . 4  and 32.3(13rCH,CI I , ) ;  
364 ((.'(-l)): 565 c(_(511:S().7 ( ( )3 ) ) :  105.7 (CI4" i ) : -  12~.~ 
tC(5"}): 123.5, 131 2. :rod l'~4.1 fs Ca and CI~ :ram>, of  the 
hcltZellC r i l lg l :  150.9 (C13")): 1s (2 COL Pall ial  MS. 
m,'2 (Irci (%)): 431J ;ill(! 42, ~, (0.3} IMI i-, 307 :llld 305 13). 292 
t l l ) .  1()4 (]UO;.. Found (%): N, 19.12. CIxH.TBrN6Op (-;Hcu- 
lalcd (%l: N, 19.5,~. X-V, cl.~ di l l r : lc l io l l  dala ;ire listed ill Fable 1. 
rhc  co111plclC i;iblcs oi' lhc al(imic coordi l la(cs, lhclmai! p4rLnll.- 
clcls, bol ld lt.'ngll'ls, mid boild ,illglcs wcr,.' dt.'po-qlcd v, ith lhc 
Cambridge Stl-tlCltlra[ [):U;.IhLIsC 

T h i s  work  wlts f inanc ia l ly  y, t i p p o l l c d  by t he  R u s s i a n  

F o u n d a t i o n  1or Basic R e s e a r c h  ( P r o j c c l s  No>:. 99-03-  
329~0. 00- 15-97387).  
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