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SYNTHESIS OF 3-AMINO-4-BENZOYLSYDNONES 

Wllhelm Fleischhacker* and Ernst Urban 

Abstract - In a three step synthes~s starting from ethyl hyara- 
zinoacetate HC1 ( 1 1 ,  3-benzyl~denaminosydnone (41 was ava7lab- 

le i n  good ylelds. Reduction with sodium boranate gave 3-ben- 

zylam~nosydnone l 5 a l .  Llth~at~on and electrophil~c subst~tu- 

t ~ o n  of 5a was studied. Reacting 17thiated 5a with N.N-dime- 

thylbenzam~de afforded 3-benzylam~no-4-benzoylsydnone (ZI 

which could be deprotected to give 3-amlno-4-benzoylsydnone 

I&). 

Sydnones are heterocyclic compounds whlch have been w~dely investigated i n  recent 

years ' .  Nearly aii sydnones described so far are substqtuted by alkyl, aryi or 
aralkyl substltuents in pos~tlon 3 and also 4. 3-Am7nosydnones whlch have been 

published tlll now 2 ,  carry two equivalent substituents at the exocycllc nitrogen. 

In order to get condensed 3-am7nosydnones intermediates were needed whlch carry a 

primary or secondary amlno group i n  pos~tion 3 of the sydnone rlng. 

Such Primary or secondary 3-am7nosydnones cannot be synthes3sed from prqmary or 

Secondary hydrazinoacet7c acids without protectlo" of the term7nal N, because the- 

se compounds are not stable under nltrosatlon cond~tlons < After rue of acyl pro- 
tectlon groups had failed, the appl7cation of the benzylldene group was tried. 

Thus commercially available ethyl hydrazlnoacetate HCl (1) was treated w ~ t h  benz- 

aldehyde according to an usual procedure 4 to afford hydrazone 2. Hydrolysls of 

the ester group was manufactured by ethanol~c sodium hydrox~de followed by nitro- 

sation with sod7um nitrite in acidic medium to give the nitrosohydrazinoacetlc 

acid 3. Dilute a c ~ d  for acidif~cation, low temperature and short reactlon time at 

the nitrosation step was necessary to avoid hydrolysis of the hydrazone bond. Cyc- 

l~sation of 3 to 3-benzylideneaminosydnone 1%) was obtained by treatment with 

trifluoroacetic anhydride in ether. The overall yield i n  this three step procedure 

start~ng from 1 was 50%. 
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I H ,  'LC-nmr and i r  stud~es of 4 showed the typlcal parameters for a 4-unsubstl- 

tuted sydnone rlng. Character7stlc fragments I "  mass SDectrometry Droved the 

const~tut~on of 4. Selective deprotection of 4 to the unknown 3-amlnosydnone by 

acidolysis or hydrogenolysls fa?led; only benzaldehyde and decomposlt>on Products 

were detected. 

~eduction of 4 ~ 7 t h  sodium boranate afforded a, the first known 3-aminosydnone 
with a secondary am?no group. Compound 2s is structurally analogous to N-benzyl- 

aniline, but it i s  not possible to extract a from alkal~ne solution; only after 
ac?dlficatlon of the aqueous layer 5 s  was extractable by dlchloromethane. Compound 

5a reacts rather as a phenol7c compound than as an aromatic arnlne. The low basi- - 

clty of the exocycl>c n~trogen was explained by the conjugation of the free elec- 

tron pair to the mesoionic sydnone ring. 

In contrast to 3-alkyl-subst7tuted sydnones secondary 3-aminosydnones like 5 s  can 

theoretically exist i n  two tautomeric forms; one carrying the negatlve charge at 

the exocycl~c oxygen and another at the exocycllc nltrogen. In order to get more 

~iiformat~on about the reactiv~ty of secondary 3-aminosydnones 5a was dissolved i n  

aqueous sodium hydroxide and treated w ~ t h  excess lodornethane. Only an N-methylated 

compound (5b) was obtalrled. No 0-methylation or quatern7sation of the exocycllc 

nitrogen were observed. If the reactlon was carried out by diazomethane, a mixture 

'f N-methylated and C-methylated product (5b:s = 70:301 was found. Identificatlon 

and yuant,tatlve determlnatlon of the two methylat7on products 5b and 6 was Prac- 

tlcable by the different resonance frequencies of the methyl groups. A separation 

of by Crystallisatlon or chromatography unfortunately fa~led. ReactJon of 53 

with acetic anhydride gave - as expected - N-acetylation to compound %. 

After subst?tut~on at the exocycl~c n7trogen had been studled, lntroductlon of al- 

k y l  or acyl groups in pos~tion 4 of the 3-am~nosydnone rjng should be explorated. 

~lkylatlon or acylat7on at 3-alkyl-substituted sydnones was practicable by elec- 

trophllic substitution of l~thiated sydnones in moderate to good yields ' .  We in- 
tended to transfer these results to 3-arn~nosydnones llke %. The secondary 3-arni- 

nosydnone % has two acid1c.protons; one at the exocyclic nitrogen and another at 

C-4  of the sydnone r~ng. When 5a was lithlated with n-butyllithlurn, the hydrogen 

at the exocyclic nltrogen was abstracted flrst in order to yield a. Reaction of 
monoan7on wrth iodomethane gave the N-methylated compound !&. Lithiating Sa 

with two equivalents of n-butyll~thium gave the red coloured dianion 5e which 

could be select7vely C-methylated w?th one equivalent lodomethane to r-rnethylsyd- 



none sf. When 5s was t r e a t e d  w i t h  excess iodomethane t h e  C,N-dimethylated product  

Zg was obtained. Thus a l k y l a t i o n  cou ld  be c o n t r o l l e d  by t h e  r a t i o  of sydnone t o  

m e t a l l a t i o n  and a l k y l a t i o n  agent. 

Se lec t i ve  C - s u b s t i t u t i o n  a t  should now be s t u d i e d  under t h e  use of a c y l a t i n g  

agents. A c y l a t i o n  a t  3 - a l k y l - s u b s t i t u t e d  sydnones was a f fo rded  by r e a c t i n g  l i t h i a -  

t e d  sydnones w i t h  a c e t l c  anhydr ide o r  benzoyl c h l o r i d e  8 .  In c o n t r a s t  t o  t h a t  d l -  

an ion 5s gave o n l y  decomposit ion products  w i t h  those reagents.  T e r t i a r y  amides 

l i k e  dimethylformamide o r  dimethylbenzamide were s u c c e s s f u l l y  reacted w i t h  metal-  

l a t e d  benzene aromat ics 9 .  These r e s u l t s  cou ld  be t r a n s f e r e d  t o  d i l i t h i a t e d  3-ami- 

nosydnones. Thus d i a n i o n  5e af forded s e l e c t i v e  C-acy la t i on  ~ 7 t h  dimethylformamide 

(5h.908) and dimethylbenzamide ( 5 1 , 7 6 % )  i n  good y i e l d s .  Spectroscopy of 5h and 51 

i n d i c a t e s  a s t rong  i n t ramo lecu la r  hydrogen b r idge  bond between the  carbonyl  group 

and t h e  hydrogen a t  t h e  e x o c y c l ~ c  n ~ t r o g e n .  S l g n ~ f > c a n t  was a low f > e l d  s7gnal i n  

'H-nmr (-10.5ppm) f o r  t he  p ro ton  a t  t he  e x o c y c l ? ~  n l t r o g e n  and an i r  absorpt7on a t  

a low wavenumber ( -1604 c m - ' )  f o r  t h e  carbonyl  group. I n  c o n t r a s t  t o  5a t h e  benzo- 

y l a t e d  compound 51 was n o t  methy la ted w ~ t h  iodomethane i n  aqueous sod7um hydrox7- 

de. O t h e r w ~ s e  r e a c t i n g  jl ~ 7 t h  sodium hydride/THF/iodomethane gave t h e  N-methyla- 

t i o n  product  i n  good y l e l d .  These me thy la t i on  c o n d i t i o n s  ind7cate  a very  low 

b a s i c i t y  of t h e  exoLyc l l c  n i t r o g e n  i n  51 co r respond~ng  t o  i t s  cha rac te r  as v i n y l o -  

gous amide. 

The nex t  aim was t o  vary t h e  s u b s t ~ t u e n t s  a t  t h e  e x o c y c l ~ c  nitrogen. Cleavage of 

t he  b e n z y l ? ~  group a t  51 should a f f o r d  t h e  pr imary 3-aminosydnone 8a. But a l l  ex- 

per iments t o  remove t h e  benzyl group i n  51 o r  5& by hydrogenolysrs f a i l e d .  Thera- 

f o r e  o x i d a t l o "  of 51 t o  t h e  benzyl idene d e r i v a t i v e  I and h y d r o l y s i s  t o  Ba was 

asp i red .  Ox lda t l an  should be managed by b r o m i n a t ~ o n  of 52 w i t h  N-brornosucclnlmide 

and e l im,nat ion of hydrobrom7c a c i d  by potassium carbonate. But  r e a c t i n g  5i w l t h  

one equ iva len t  of N-bromosucc~nim~de gave o n l y  50% convers ion t o  I. Trans fo rma t~on  

t o  1 was on ly  Complete using two e q u ~ v a l e n t s  o f ' t h e  reagent.  A d d i t i o n  of potassium 

carbonate proved t o  be n o t  necessary, because no hydrobromic a c i d  was formed i n  

t h e  r e a c t i o n ,  bu t  f r e e  bromine and succ in lmlde.  A secondary e x o c y c l i c  n i t r o g e n  

Seems t o  be e s s e n t i a l  i n  t h e  educt  f o r  t h i s  conversion,  because $& remained un- 

reacted under above o x i d a t i o n  cond i t i ons .  H y d r o l y s i s  o f  I t o  t h e  f l r s t  known p r i -  

mary 3-am~nosydnone Ba was obta ined by aqueous h y d r o c h l o r i c  acid i n  THF. A f t e r  

depro tonat ion of 8a w i t h  sodium hyd r ide  i n  THF fo l lowed by t reatment  w i t h  lodome- 

thane a m ix tu re  of t h e  s t a r t i n g  m a t e r ~ a l  and t h e  des i red  monomethylation product  
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86 was isolated. Separat~on by  preparat?ve t h ~ n  layer chromatography yielded 8-I I n  -. 

pure form but low yield (29%). 

This paper demonstrates an access to 3-am7no-4-benzoylsydnones especially com- 

pound 51, 5&, 1 ,  &a and @. Further investlgatlons will be made to show the use- 

fulness of these intermediates for the syntheses of anellated 3-amlnosydnones. 

EXPERIMENTAL 

All melt~ng polnts were determined on a KOFLER melt7ng polnt apparatus and are un- 

corrected. 'H and 13C-nmr were recorded on a VARIAN EM 390 and a BRUKER AC 80, 

uslng tetramethylsllane as lnternal standard. Infrared spectra were recorded on a 

PERkIN ELMER 298 spectrophotometer. Mass spectra were detected on a MAT CH-7 by 

Dr. Nik~forov, Institut fur Organische Chem~e. M,croanalyses were determined Dy 

3 .  Zak,, Instltut fur PhysIkal~sche Cnemle. 

Et-hyl N-Benzy11derlehrdrazinoacetate ( 2 )  

An effact~ve st7rred suspens7on of ethyl hydrazinoacetate hydrochloride (11 

(45.49, 0.3M), sodium acetate (122.49, 0.9M) and benzaldehyde (31.8$, 0.3Ml in 

ethanol was refluxed for 3 h. After evaporat7on of the solvenc the resldue was 

di~solved I n  2N aqueous sodlum carbonate (20Uml) and extracted wlth dichlorome- 

thane i3x200mll. The comb7ned organic layers were dried (Na2S01l an0 evaporated to 

give 2 (59.49, 96%, yellow oil). (CDCla), (6,ppm) 7.65 (s,lH,lmlne-HI, 

7.6 - 7.1 (m.sh.arornatic-HI, 5.85 (t,lH,N-HI, 4.15 iq,2H,methy~Ien-HI, 3.95 ld,2H, 

glyclne-HI, 1.25 it.lH,mechyi-HI. 

14-Benzyl1dene-N-nl t ros0hvdrazinoa~et1c A c A  (3i - 

Ethyl N-Derlzyi~den-hydrailnoacetate ( 2 )  (56.49, 288m~) was aissolvea in ethanol 

iloomi) and poured into ethanolic NaGH (460ml. 10%). Wltnln a tew seconds the mlx- 

Lure  turned lnta an orange gel. After heating to 70°C on a rotatory evaporator, 

the solvent was el7mInated at reduced pressure. Thls res~due was dissolved i n  wa- 

ter (200ml). cooled to OOC and acld?fled to pH 4 by slow addltion of 2N HCl 

(580ml). Then sod~um ",trite (22.89, 330mM) d~ssolved i n  water l8Gmll was added to 

the cooled solution and the ph was adjusted to 3 by addltion of 2N HC1 (18Oml). 

After a reaction time of 5 rn7n the mixture was extracted ~ 7 t h  dichloromethane 

(4x200ml) and the solvent was eliminated at reduced pressure (bath temperature be- 

low 40QC ! ) .  Crystall~sation of the res~due from chloroform ylelded 2 (32.29, 548, 

yellow crystalls). 'w: (ds-Acetonl, (6,ppm) 8.76 (s,lH,lm7ne-Hi, 8.1 - 7.5 



(m.5H.aromatic-H). 5.0 (s,2H,glycine-H). LC: (KBr) 1740 cm-' (carboxylic acid). 

3-Benzvl1deneam7nos~dnone ( 4 )  

N-Benzyliden-N-nitro~ohydrazinoacet1c acid (3)  (32.29, 155mMl was suspenoed i n  

dry ether (300ml) by an effective stlrrer ,n an argon atmosphere at 0°C. Trifluo- 

roacetic anhydride (26m1, 184mM) was added and the mixture kept at O°C for 1 h. 

The prec~pltated crystals were removed by flitration through a funnel wlth a fr7t- 

ted disc. Recrystallisation from methanol afforded 4 (28.29, 92%, yellow needles), 

mp 120OC. l*.: (CDC13 ) ,  (6,ppm) 9.1 1s,lH,lmlne-H), 7-8 (m,5H,aromatic-H), 6.66 

(s,lH.sydnoner~ng-HI. "C-Nmp.: (ds-DMSO). (6,ppm) 167.41 (sydnonecarDony11; 

134.66, 130.28, 129.40 (aromatic-C); 90.61 (sydnonering-C). Ir: (KBrI, 1750 cm-I. 

1734 cm-* (sydnonecarbonyl). Ms: m/z 189 M 159 1M*-NO), 131 1M*-NO-COI. Anal. 

calcd for C O H ~ N ~ O P :  C, 57.14; H, 3.73; N ,  22.21. Found: C, 56.81; ti, 3.70; N ,  

21.98. 

3-Benzvlam1nosvdnone (a) 

3-Benzyl~deneam~nosydnone ( 4 )  (28.29, 149mM) was dissolved i n  methanol (400ml) and 

cooled to OOC. In small portlons sod7um borohyar~de 1109) was added to the cooled 

solut~on. After stirring for 1 h the solvent was evaporated, 2N HCI (170m1) was 

added and the aqueous layer extracted w ~ t h  dichloromethane (3xl50mll. The collec- 

ted organic layers were dried (NalS01) and the solvent evaporated to glve a yellow 

oil. Crystallisation from methanol afforded 5a (25.69, 908, colourless prism), mp 

90oC. 'm: (CDC~J), (6,ppm) 7.56 (t.lH,N-H,J = 6Hz) 7.4 is,5H,aromatic-HI, 6.2 

i~,lH,syononerlng-HI. 4.5 (d,ZH,benzylic-H,J = 6Hz). I J C - N r n r :  (CDCII), 16,ppm) 

168.66 (sydnonecarbonyl); 133.97, 128.72, 128.45 (aromatic-Cl: 90.79 (sydnonering- 

C J ;  53.70 (benzyllc-C). LC: (KBr) 1740 cm-', 1715 cm-' (sydnonecarbonyl). Ms: m/z 

191 M 161 (M*-NO), 133 (M+-NO-COI. Anal. calcd for CsHsNaOn: C, 56.54; H, 

4.74; N, 21.96. Found: C, 56.46; H, 4.80: N, 21.97. 

3-IN-Benzyl-N-methy1amino)svdnone (a) 
Procedure A: 3-Benzylaminosydnone 153) (382rn9, 2mM) was d~ssolved i n  dry THF 

(20ml) in an argon atmosphere. After the solution had been cooled to -50QC, n-bu- 

tyllithium (1.3m1, 2.lmM) in hexane was slowly added and the temperature was kept 

below -200C for 1 h ( A  yellow colour of the solutlon indicates single metalla- 

tion). The solution was cooled to -7E°C, lodomethane (710mg, 5mM) in THF (5ml) was 

added and the reaction mixture was allowed to warm to room temperature. To work up 

the reactlon 2N HCl (50ml) was added at O°C and THF was evaporated. The remaining 

aqueous layer was extracted with d~chloromethane (3r50ml), the collected organic 
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layers were drled (NazS01) and the solvent evaporated at reduced pressure. Cry- 

stalllsatlon from lsopropanol gave = (370mg, 90%). 
Procedure 0: 3-Benzylam~nosydnone (5.) (6.639, 35mM) was dissolved i n  1N NaOH 

(44ml), lodomethane (6.3ml. 100mM) was added ana the mixture was refluxed for 1 h. 

Excess iodomethane was removed at reduced pressure and the aqueous layer extracted 

~ 7 t h  dichloromethane (3x50ml). The comblned organlc layers were drled (NasSO,) and 

the solvent was removed at reduced pressure. Pure compound 5b was obtalned by cry- 

stall~sat~on from lsopropanol (Yleld 6.39, 88%. colourless needles). mp 68oC. 

I-: (CDCla), (6,ppm) 7.3 (s,5H,aromat1c-HI, 6.33 (s.lH.sydnoner~ng-HI, 4.4 

(s,EH.benryl~c-HI. 3.1 (s,dH,methyl-HI. 43&: (ds-DMSO). (6,ppm) 167.53 (syd- 

nonecarbonyl!; 132.61, 129.00, 126.41, 128.24 (aromatic-C); 91.78 (sydnonerlng-C); 

6;.11 (benzyl,c-C); 42.97 (methyl-Cl. Ir: ( k B r ) ,  1725 cm-I (sydnonecarbonyll. b: 

m/z 205 IN'), 175 lM*-NO), 147 lM+-NO-CO). Anai. calcd for CloH~t NlOz: C, 58.53; 

H ,  4.40; N ,  20.48. Found: C, 58.38; H, 5.45; N, 20.69. 

N-Acetv 1-N-benryl-x-amlnosydnone 

3-Benzylam?nosydnone (0.59, 2.6mM) was st7rred ln acet7c anhydrlde (10ml) In 

the presence of a catalytlcal amount of 4-o1methylam1nopyrld1ne for 20 h at ZO°C. 

Excess acetlc anhydrlde was removed by evaporat7on at reduced pressure. The res7- 

Oue was d~ssolved i n  dlchloromethane (50ml), washed with 0.5N HC1 (3x30ml) and sa- 

turated NaHCOs solut~on (3x30mlJ. The organlc layer was drled (NalSO.) and evapo- 

rated to ilryness. Crystall?satlon from methanol afforded 5c (560m9, 77%). mp 90- 

9;OC. '&: (CDCla 1 ,  (6,ppm) 7.3 (s,5H,aromatic-HI, 6.3 (s,lH,sydnoner?ng-H), 

5.D (~,2H,benzyll~-HI. 2.1 (s,3H. acetyl-HI. Ir: ( K B r ) ,  1775 cm-I (sydnonecarbo- 

nyl). 1700 cm-' (amldecarbonyl). &: m/z 203 (M+-NO), 175 (M+-NO-CO). b%L calcd 

for C I I H ~ I N J O Q :  C, 56.65; H, 4.75: N, 18.02. Found: C, 56.69; H, 4.,82; N, 17.,91. 

3-Benzvlam~no-4-meth~lsvdnone (Sf) 

3-Benzylaminosydnone (a) (362mg. ZmM) was d~ssolved in dry THF (20mlI I n  an argon 

atmosphere. After the solutlon had been cooled to -50QC, n-butyllithlum (2.6ml. 

4.2m~') in hexane was slowlyadded and the temperature was kept below -20% for 1 h 

( A  dark red colour of the so!utlon Indicates double metallation). The solut7on was 

cooled to -780C, iodomethane (300mg. 2.lmM) ~n THF (2.1ml) was added and the reac- 

tion mlxture was allowed to warm to room temperature. To work up the reactlon 2N 

HC1 (50ml) was added at O°C and THF was evaporated. The remaining aqueous layer 

was extracted with d?chloromethane (3x50ml), the collected organlc layers were 

drled (NarSO.) and the solvent evaporated at reduced pressure to give 5 f  (350mg, 



85%, yellow oil). 7 w :  (CDCla I ,  (6,ppml 7.3 (s,SH.aromat~c-HI, 4.4 (s,2H,benry- 

llc-HI, 1.9 (s.3H.C-methyl-H). 

3-(N-Benzvl-N-methv1am1nol-4-methvlsvdnone (%I 

3-Benzylaminosydnone (a1 (382mg, 2mMI was dissolved i n  dry THF (2Omll in an argon 

atmosphere. After the solution had been cooled to -50oC, n-butyll~th~um (2.6m1, 

4.2mM) in hexane was slowly added and the temperature was kept below -20°C for 1 h 

(A dark red colour of the solution indicates double metallationl. The solution was 

cooled to -7EoC, lodomethane (710mg, 5mMl in THF (5ml) was added and the reaction 

mixture was allowed to warm to room temperature. To work up the reaction 2N HC1 

(50mll was added at O°C and THF was evaporated. The remaining aqueous layer was 

extracted with dichloromethane (3x50ml), the collected organic layers were dried 

(Na2SO41 and the solvent evaporated at reduced pressure to give (330m9, 75%, 

yellow oil). 1 e :  (CDCl,), (6,ppml 7.3 (s,SH,aromat7c-H), 4.3 (s,ZH,benzyl,c- 

HI. 3.1 (s.3H.N-methyl-HI, 1.9 (s,3H,C-methyl-HI. 

3-Benzylamino-4-formylsydnone 15hI 

3-Benzylaminosydnone (a) (1.91g. 10mM) was dissolved in dry THF (30mlI I n  an ar- 

gon atmosphere. After the solution had been cooled to -500C, n-butyllithium 

113.8ml. 22mMI in hexane was slowly added and the temperature was kept below -20°C 

for 1 h (A dark red colour of the solution indicates double metallat~on). The 

sol~t7on was cooled to -780C, dimethylformam~de (1.09g, 15mM) in THF (15ml) was 

added and the reaction mixture was allowed to warm to room temperature overnight. 

To work up the reaction 2N HC1 (25ml) was added at O°C and THF was evaporated. The 

remaining aqueous layer was extracted with dichloromethane (3x50ml1, the collected 

organic layers were dried (Na2S01) and the solvent evaporated at reduced pressure. 

crystallisation from methanol gave 5h (1.98g, 90%). mp 96-970~. I*: (CDCls), 

(6,ppm) 10.1 (m,lH,N-HI, 9.4 (s,lH.aldehyde-HI, 7.4 (s,5H,aromatlc-HI, 4.8 (m,2H, 

benzylic-H). 1 3 e :  (ds-DMSOI, (6,ppm) 175.98 (aldehydecarbonyll; 163.95 (sydno- 

necarbonyl); 134.59, 128.52, 128.16, 127.92 (aromatic-Cl; 100.34 (sydnonerlng-Cl; 

50.22 (benzylic-Cl. &: (KBr), 1790 cm-1 (sydnonecarbonyl), 1645 cm-' (aldehyde- 

carbonyl). Ms: m/z 219 (M*), 189 (M+-NO). 161 (M'-NO-CO). Anal. calcd for 

C I O H P N ~ O ~ :  C, 54.79; H, 4.14'; N, 19.17. Found C, 54.88; H, 4.21; N, 19.37. 

3-Benzvlamino-4-benzovlsvdnone (51) 

3-Benzylaminosydnone ( a )  (19.1g, 0.1M) was dissolved in dry THF (500ml) in an ar- 

gon atmosphere. After the solution had been cooled to -500C, n-butyllithium 

(144ml. 230mM) in hexane was slowly added and the temperature was kept below -2OoC 
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for 1 h (A dark red colour of the solut~on indicates douole metallatlon). The so- 

lutlon was cooled to -7S°C, dimethylbenzam~de (17.99, 120mM) in THF (120ml) was 

added and the reactlon mixture was allowed to warm to room temperature overnight. 

To work up the reaction 2N HCl (250ml) was added at OoC and THF was evaporated. 

The rema7n1ng aqueous layer was extracted w ~ t h  d~chloromethane (3xl50ml), the col- 

lected organic layers were dried (NalS01) and the solvent evaporated at reduced 

pressure. Crystallisation from methanol/ether gave 51 (22.49, 76%, colo~rle~s Cry- 

stal sand). mp 99-1000C. '&: (CDCls), (6,ppm) 10.5 (t,lH,N-H.J = 6Hz), 7-8 

(m,lOH,aromat7c-H), 4.72 (d,ZH,benzyllc-H,J = 6Hz). ' 3 e :  (CDCla), (6,ppm) 

183.9 (ketonecarbonyl); 162.98 (sydnonecarbonyl); 134.95, 133.33. 133.09. 128.89, 

128.59, 128.25, 128.01 (aromat7c-C); 99.63 (sydnonering-C); 51.06 (benzyllc-C). 

LC: (KBr), 1760 cm-' (sydnonecarbonyl), 1604 cm-1 (ketonecarbonyl). Ms: m/z 265 

(M*-NO), 237 (M'-NO-CO). Anai. calcd for C+eHq3N303: C, 65.08; H, 4.44; N, 14.23. 

Found C, 65.01; H, 4.42; N, 14.37. 

3-(N-Benryl-N-methv1)-amino-4benzovlsvdnone (a) 
3-Benzylamlno-4-benzoylsydnone ( 5 1 1  (885mg, 3mM) was dissolved in dry THF (2Oml) 

~n an argon atmosphere. This solution was dropped to a suspension of sodium hydr7- 

de (loomg, 80% dispers7on in mineral oil, 3.3mM) ,n dry THF (20ml) at O°C. After 

2 h at iO°C lodomethane (0.5ml. 8mM) was added and the reactlon mlxture was st7r- 

red for 30 min at 2OOC. Water (2mlJ was added and the solvent removed at reduced 

pressure. The residue was dissolved i n  d,chloromethane (50ml), washed ~ 7 t h  2N HCl 

(Zx50ml) and saturated NaHC03 solution, dried (NatSO.) and the solvent was evapo- 

rated at reduced pressure to y7eld 5k (710mg, 7791, yellow 011). 'H-Nmr: (CDCl=J, 

(6,ppm): 7-8 (m,lOH,aromatic-H), 4.50 (s,PH,benzyllc-H), 3.20 (s,JH,methyl-H). 

3-Benzrlamino-0-methyls~dnone (6) 

An ethereal d~azomethane solut7on was prepared from n~trosomethylurea (29, 19.3mMJ 

and KOH (7m1, 40%) at O°C. 3-Benzylam~nosydnone ( z )  (500mg. 2.6mM) dissolved i n  

methanol/water (18+2ml) was added and this m?x'ture st~rred at 200C for 20 h. After 

evaporation of the solvent at reduced pressure the res~due was dissolved in dl- 

chl'oromethane, dried (NatSO.) and the solvent evaporated at reduced pressure to 

give a mixture of 30% 6 + 70% 5b (510mg. yellow o~l), wh7ch could not be separa- 

ted. I-: (CDCls), (6,ppm) 7.3 (s,5H,aromatic-H), 6.5 (s,lH,sydnoner1ng-HI. 

4.35 (s,SH,benzyl7c-H), 3.95 (s,3H,O-methyl-H). 

3-Benzvlidenam~no-4-benzovlsvdnone (1) 

A solution of 3-benzylamino-4-benzoylsydnone (51) (7.389, 25mM) and N-bromosuc- 



cinimide in dry chloroform (150ml) was refluxed for 1 h. The cooled red brown 

solution was washed with 2N sodium carbonate, dried and the solvent evaporated at 

reduced pressure. The residue was recrystallised from chloroform to give 1 

(6.29, 85%, yellow needles). '-: (CDCla), (6,ppm)= 9.0 (s,lH,imine-HI, 8.1-7.5 

(m,lOH,aromatic-H). r: (KBr), 1755 cm-1(sydnonecarbonyl), 1643 cm-I (ketonecarbo- 

nyl). Ms: m/z 293 (M* ) ,  263 (M+-NO), 235 (Mt-NO-CO). 

3-Amino-4-benzovlsvdnone (&) 

3-Benzylidenamino-4-benzoylsydnone (1) (6.29, 2lmM) was dissolved in THF (60ml), 

mixed with 2N HC1 (60ml) and heated to 40°C for 1 h. THF was removed at reduced 

pressure and the aqueous residue extracted with dichloromethane (3x75ml). The col- 

lected organic layers were dried (NazsO~), the solvent was evaporated at reduced 

pressure and the residue was recrystallised from toluene to yleld 8a (3.73, 67%). 

mp 146-1470C. 1 &: (ds-acetone), (6,ppm) 9.45 (m,ZH,amlne-H), 8-7 (m,SH,aroma- 

tic-HI. &: (KBr), 1765 cm-'(sydnonecarbonyl). Ms: 205 M 175 (M'-NO). 147 

[M*-NO-CO). Anal. calcld for CoH~Nsoa: C, 52.68; H, 3.44; N, 20.46. Found C ,  

52.35; H, 3.53; N. 20.42. 

3-Methvbino-4-benzoyl-svdnone ( a )  

3-Amino-4-benzoylsydnone (gal (BZOmg, 4mM) was dissolved in dry THF (20m1) in an 

argon atmosphere. This solut~on was dropped into a suspension of sodium hydr7de 

(120mg, 80% dispersion in mineral oil, 4mM) in dry THF (20ml) at O°C. After 2 h at 

20" iodomethane (0.5m1, 8mM) was added and the reaction mixture was stirred for 

30 min at 20oC. Water (Zml) was added and the solvent evaporated at reduced pres- 

sure. The residue was dissolved in d,chloromethane (SOml), washed with ZN HCl 

(2x50ml) and saturated NaHCO3 solution, dried (Na2S01) and the solvent was evapo- 

tated at reduced pressure to yield a yellow 0 1 1  (mixture of Ba + Bb). Separation 

was carried out by chromatography (sll7ca gel Preparative TLC Plates, thickness of 

layer Zmm, eluent chloroform+THF=97+3, Rfz0.52 400mg 8b, Rf=0.23 165m9 m). Cry- 
stallisation from methanol yielded pure 8b (240mg. 27%). '-: (CDCla), (6,ppm) 

10.6 (m,lH,N-H), 8.1-7.4 (m,SH,aromatic-HI, 3.35 (d,3H,methyl-H). Ms: 189 (M*-NO), 

161 (M+-NO-CO). Anal. calcld for C I O H S N ~ O ~ :  C, 54.79; H. 4.15; N, 19.17. Found C. 

54.55; H, 4.19; N, 19.31. 
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