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A NEW AND E F F I C I E N T  S Y N T H E S I S  O F  4-ARYLIMIDAZOLIDIN-2-ONES 
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-1 ------Cudius reanangemen1 of3-1n'fluoroacelylan~in0-3-arylpropionyl~idesgave 4-aryl 
in1idmlidin.2-ones via arr anchinmicacsislancec reaclion. 

Although imidazoiidine-2,4-diones ( hydantdines ) have focused numerous chemical and pharmaceutical works, on the 

other hand imidazoiidin-2-ones which nevertheless possess potent biological interest' have been less studied. This lack 

of interest is probably due lo the fact that no effective and venatile approach is available. 

We wish to report herein a facile and efficient synthesis of title compounds which turns in account an anchimeric 

assistance reaction of a trifluoroacelyl group towards isocyanates generated during Curtius rearrangement of pl- 

trifluoroacetyl protected 3-amino-3-aryipropionyl azides. Our recent nudies on the reactivity or  these N-protected P-  

amino acids have yet pointed out the particular character of the trifluoroacetyl protecting group which for example 

facilitates the cyclization of cyclopentanes2 or promotes the formation and the cleavage oiaziridines & neighbowing 

group effect! 

Thus in order to prepare new 4-arylimidazole derivatives we have reinvestigated the synthesis of 4-phenylimidrv.olidin- 

2-one previously described by Cur t i u s  our ~anewskaja '  who prepared this compound either by the double 

rearrangement ofphenylsuccinyl azide or by tloffman rearrangement of 3-bemoylamino-3-phenylpropionamide. 

( Scheme 1 ) 

I 

Scheme 1 

With the view to simplify these routes we have submitted 3-acetylamino- or 3-lrifluaroacetylamina-3-phenylprapionyl 

azides ( 2 )and ( 3 ) t o  Curtius rearrangement and observed quite different comportments. 
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TheN-acetyl derivative ( 2 )lead in refluxing water to the expected symmetric urea without reaction between the 
intermediate isocyanate and acelamido group. 

In the same conditions staning with the trifluora derivative ( 3 ) a preferential intramolecular cyclization took place and 
the reaction conducted to the exclusive formation of the 4-phenylimidazolidin-2-one ( I ) in high yield. (Scheme 2 ) 

Urea * loo H20 " &:HCHKON, 100 'c. h 
H20 

2 R = CH, NHCOR 3 R = CF, 
H - N ~ N - H  

0 
I 

Scheme 2 

This int~amolecular cyclization must be considered as the consequence of an anchimeric assistance reaction of the 

trifluoroacetarnido group which results from a double attack between the latter and the isocyanategroup. One can 

suggesl a four centers concerted mechanism which is possible an account of the great electrophilic character ofthe C 

atom ofthe trifluoraacetyl carbonyl which authorizes the formation of a tetmhedric intermediate conducting to a 

trifluoroacelate which is finally hydrolyred. (Scheme 3 ) 

- 

CF, J 

Scheme 3 

We have applied with success this reaction to i I examples ( substiNled phenyl and 2- or 3-thienyl derivatives ) and we 

obtained the corresponding imidazalidinanes ( l a -k  )with high yields: however surprisingly this reaction failed with 2. 

fury1 derivative. 

In conclusion this particular reaction permits a facile mule to the title campouds in four steps starting with aryladehydes 

according to h e  following Scheme 4. 
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A r C H O  -- * A T C H C W O O H  
TFA, TFAA 

'ArCHcH2COOH 0,N 
CH,(COOH), I I 
CH,COO- NH.' NH2 20 'c NHCOCFl 

~ ~~ 

CICO&,H5 

NaN, 

acetone, 0 'C 

Scheme 4 

EXPERIMENTAL 

Melting points were determined on a Kofler bank and areuncorrected. Infrared spectra were measured on a Philips PU 

9716 apparatus. Nmrspectra were recorded on a Ieol FX 200 operating at 199.9 M H z  for 'H. 

4-Amlimidazolidin-2-ones ( l a - k  ) : general procedure. 
~ ~ 

' ioaslincd ire cold roluliun ul3-aryl -3. tr l~uor~cctylaminop1~pi~nicacid l a ( l .  0 mmul) in acetone I20 ml, 
trielhylamiw (0 2 ml. I. Immol j  was aldcd, after 30 min elhyl chlorofonnate(0. lml .  I .  0 mmol) wm slowly 
aJdcd.1 such a rate thal the tenlperature urn kept ~CI*ICCII O D C a ~ d  S T ,  and then ancr 30 min a wmcr solution (Smlr o i  
s c d i ~ m  uidc(7mg. I. I mmol) was adJcJ at thesame lemlrralure lhr rcxlionnal mixture was linally stirrcd for I 11. 
poured into walcr (60 ml)and cxlraclrd twire with chlorulonn ( 2  x 30 ml). Theorganic layer was wahcd wilh walrr 
(3 x 60 mi), and conremmtcd 10 a third o l i u  \olume under reduced prrssurc at roonl lempcraturc. \Valer (JOml) uas 
thenadJcd to lhis solution o lu idcand  !he well stirred rcsulling mixture wa. hcatcd a1 reflux tcmperarure lor 30 min. 
Chloroform wa. evaporated and aner cooling ihr u h i ~ c  crystalline preripilale was collrcled by aurtiun, washed with 
cold water, and dried. 
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Table S~pectmscopie data of compounds ( la -k  ) 

I H N ~  ( D M S O ~ ~ ~ I  

6 ppm I TMS 

7. 3 6 h  As): 6, Sob, NH): 6. 30(s, NH): 4. 80(dd, J4, 5a = 7. 81, J4, 5b = 7. 33 Hz, H-4); 

3. 73(dd, JSq5b- 15. 14, J5a,4= 7. 81 Hz,H-5a); 3. OO(dd, J5b,5a= I 5  14, J4 ,5b=7.33Hz, l15b)  

7. 53: 7. 43(m, Ar); 6. 80(s, NH); 6. 30(s, NH); 4. 93(dd, J4, = 7. 81, J4, sb = 7. 33 111, H~4): 

3. 80(dd, JSa, 5b= 15. 14, JSa, 4 -  7. 81 Hz, H-5al; 2. 93(dd, Isb, 5a= 15. 14, J4, s b =  7. 33 Hz, H-5b) 

7. OMm, Ax); 5. l o b ,  NH); 4. 83(r, NH): 4. 57(dd, J4, 5, = 7. 81, J4, 5b - 7. 33H2, H-4): 

3. 60(dd, J5=, 5b- 15. 14, Jia, = 7. 81 Hz,H-5a); 3. OO(dd, JSb, 5 a =  1 5  14, J4, 5b = 7. 33 Hz, ll-5b) 

7. 49; 7. 42 ; 7. 29(m, Ark 6. 86k. NH): 6. 32(s, NH): 4. 74(dd, J4, 5a = 7. 81, J4, 5b = 7. 33 11~.  14~4) 

3. 71(dd,J5a,5b= 15. 14, J S a I 4 =  7. 81 Ilz,H-Sa): 3.03(dd,J5b,5a= 15. 14, J 4 , S b = 7 .  33Hz,H-5b) 

7. 40; 7. 30(m, Ark 6. 77(s, NH): 6. 4 3 k  NH): 4. 94(dd, J4, 5, = 7. 81, J4, 5b = 7. 33 Hz, 11~4); 

3. 77(dd, JSa, 5 b =  15. 14, Jia, 4 =  7. 81 Hz, R-Sa): 3.06(dd, JSb, 5 a =  IS. 14, J4, 5 b =  7. 33 Hz, H-5b) 

8. OO(d, J3., 4, = 6. 83 Hz, tl-3'): 7. 80(d. J6., 5, = 6. 83 Ilz, H-6'): 7. 7 5 h  H-4'); 7. 5 8 h  H-5') 

6. 836, NHI6. 37(% NHL 5. 088dd. J4, 5,= 7. 81. J4, 5 b =  7. 33 Hz, H-4): 3. 85(dd, J5,, 5b = 15. 14, 

J5,,,= 7. 81 Hz, H-Sa); 3. 09(dd, JSb, 5 a =  IS. 14, J4, 5b-  7. 33 Hz,H-5b) 

7. 66(s, ti-3'): 7. 12(% H~6'): 6. 87(s. NH): 6. 42(s, NH); 6. 26k, CH2): 5. 13(dd, J4, 5,= 7. 81, 

J4, 5 b =  7. 33 Hz, H-4); 3. 88(dd, J5,, 5 b =  IS. 14, 7. 81 H1.H-5a): 3. IO(dd, JSb, Sa= 15. 14, 

J4, 5b = 7. 33 HZ, H-Sb) 

7. 53(m, H-4'): 7. 43(m, H-5'. H-6'): 6. 80(s, NH); 6.30(s, NH); 4. 83(dd, J4, 5a= 7. 81, 

J4,,,= 7. 33Hz.H-4); 3. 80(dd. J5a,5b= I?. 14, 15,,4= 7.81 Hz,H-?a);2,93(dd, J5b,5a= IS. 14, 

J4, 5 b =  7. 33 Hz. H-5b) 

7. SXdd, Js, 4, = 5. 20, IS,, = 1. 5 Hz,H-5'); 7. 0 6 h ,  H-3', H-4',NH): 6. 47(5,NH); 5. OS(dd, J4, 5,= 

7. 81, J4 ,5b= 7. 33Hz,H-4);3.70(dd, J Sa ,S  b =  IS. 14, 7. 81 Hz,H-5a); 3. 20(dd. 

15. 14, J4, 5 b =  7. 33 Hz, H-Sb) 

7.43(d, J5., q. = 5. 20 Hz, 14.5'); 7. 30(s, H-2'): 7. Ol(d, J4., 5, = 5. 20 Hz, H~4 ' ) ;  6. 72(r, NIIk 

6. 18(r,NH);4. 72(dd, J4, 5a= 7. 81, J4,5b= 7. 3311r.11~4): 3. 60(dd, JSa,5b = 15. 14, J5a ,4= 

7. 81 Hz.H~S8); 3. 10(dd,JSb,5a= 15. 14, J4,5b= 7. 3311z,II~5b) 
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