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.4bstrsct--The synthes is  of 2-15-isopropyI-5-meths~l-4-oxo-Z-~midazoLine-2-y1)phenyl phosphon- 

ate5 (3-5) from henzoyl chloride i s  described. The condensation between benzoyl chloride and 

2-amino-2.3-dinlethplbutanamide 1101 af forded 5-isopropyl-5-methyl-4-0x0-2-imidazolin-2-71- 

benzene (111. Lithiation of 11 with sec-hutyllithium, followed by reaction with diethpi chloro- 

phosphate gave diethyl 2-15-isopropyl-5-methpl-4-0~0-2-imidazolin-2-l)phenylphosphate 13). 

Treatment of 3 with bromotrimethyleilane afforded 4 and 2-15-isopropyl-5-methyl-4-0x0-2- 

imidazolin-2-yl)phenylphosphonic acid 151. 

The discovery of the irnidazolinone famils of herbicides,  exemplified by AC-22614 1 1 1 '  and  Lrnidazolinone 

2,"' has  promoted extensive s tudy  of the  synthes is  of analogous in o rde r  to  optimize herbicidal activities 

by  a number of research  group." The mode of action of im~dazolinones 1 and 2 has  been studied by 

Schaner e t  al." The primary ac t i r e  s i te  of these  class of ,:ompounds ia the inhibition of acetolactate 

synthaee  (ALSI, an important  enzyme in t h e  pathway fo r  branched-chain amino acids biosynthesis.  The 

s t r u c t u r a l  fea turea  of 1 and 2 ere, (A) imidezolinone ring with iaopropyl and methyl s roups ,  and  (B)  

var ie ty  of carboxylate g roup  a t  or tho  position on the  arnmstic r ing.  
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Thus the carbox)iate g roup  seems to  play an  important  role f a r  the herbicidal activity. As a p a r t  of 

program to  find ou t  a new A13 inhibitor, we have  been in teres ted  to prepare  the  analogs 3-5, by 

replacing the  carboxylate into phosphonate group.  i n  t h e  synthes is  of 3-5, introduction of t h e  

phosphonate functionality is a critical problem. W e  initially attempted nucleophilic subs t i tu t ion  of 

2-bmmophenylimidazolinonp 181, derived from 2-bromobenzoyi chloride (7) with 

2-amino-2,3-dimethylbutanamide (10) follor'ed by CJ-clization with potassium hydroxide, with t r ie thyl  

phosphite." However, t h e  NiCl, catalized reaction of 8 with t r i r thyi  phoephite was u n s u c ~ e s s f u l ,  

resul t ing  in recovery  af the  s t a r t i ng  material. Thus  we prepared  phosphonate-ca~.borylate 9 bs- the  

reaction of bromabenzoic acid 16) with t r ie thyl  phosphite in the  presence  of NiCI,. However t h e  

attempted condition of 9 nor selective hydrolysis of etholiy g roup  from carboxylate was failed. 

Attempted base catalyzed condensations of 9 and 10 %-ere failed shown in scheme 1. A s  a result ,  t h e  

t a rge t  molecules 3-5 were prepared smoothly by the  procedure shown in scheme 1 .  Condensation of 

benzoyl chloride with 2-amino-2.3-dimethylbutsnamide (10) afforded imidazolinorae 11 in two s t eps  in 

69% yield. Lithiation of 11 with sec-butyllithium, followed by reactlon with diethpl chlorophosphate 

afforded des i red  product  3 in 81% ~ i e l d . ~ '  Treatment of 3 with bromotrimethylsilane in dichloromethane 

a t  room temperature gave 4 in 15% yield.*' Fur ther  treatment of 4 with ancess broniotrimethils~lene for a 

prolonged reaction period af forded 5 in 83% yield. I n  t h i s  was ,  t h e  phosphonate analog 3, 4 and 5 was 

prepared  from benzoyl chloride via simple a few s t eps  operation, as rhowrr in sctieme 1, however these  

analogs were not as active as original carboxylates 1 or 2 against ALS. 
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EXPERIMENTAL 

All melting points were uncorrected.  H N m r  s p e c t r a  were determined on 8 JEOL JNFI-PXS 60-Si u r  

GSX-2i0 spectrometer with tetramethylsi lane as nn internal  s tandard .  Mass spec t r a  r e r e  determined on 

a HITACHI M-68 or M-90 spectrometer.  Inf rared  spec t r a  i i r l  were drternlined on  a HITACHI 260-10 

spectrophotometer.  

2 - ( 4 - I s o p r o p y l - 4 - m e t h y l - 5 - 0 ~ 0 - 2 - i m i d a z o l i - 2 - ~ 1 1 - 2 - b b  (8). ro a soliltion of 2-bromobenzoyl 

chloride (7,  5.00 g ,  13.6 mmoll in te t t -ahydrofursn  120 mll w a s  added  a mixture of 

2-amino-2,3-dimethylbutanamide 110. 1.77 g ,  13.6 mmoll and  t r i e l h ~ l a m i n e  11.48 g ,  13.6 mmol! in 

te t rahydrofuran  (5 mi) a t  room tempera ture ,  and  t he  mixture w a s  s t i r r e d  for  1 h a t  th i s  temperature.  The 

mixture was poured into water ,  and  ex t rac ted  with e thy l  acetate.  The combined ext rac ts  were dried aver 

magnesium sul fa te  and  then  concent ra ted  in  vacuo. T h e  residue *,as dis ro lvrd  in t e t rahydrofuran  120 

mll, a n d  to lh i s  was added  a solution of potassium h y d r o ~ i d e  11.51 B. 27.O mmoll and  water ( 5  mll. The 

rnirture was refluxed for  12 h. The reaction mixture was poured into riatev and  extracted with ethyl 

ncetate,dried (MgSO,) and  evaporated t o  give an oily product .  l i t i s  0113~ p roduc t  was crystal l ized from 

CH,CI,-hexane to g ive  8 (2.90 g ,  72 %!: mp 12.5-126.C; H - n n i r  ICDC1,I 0.92 13H, d ,  . I :  :.OHz), 1.08 (OH, d, J 

= 7.OHz1, 1.44 (3H, s) ,  2.13 (IH, s ep t ,  J = 7.0Hz1, 7.46-7.58 (3H, m!, 7.93 12H, d d ,  J = 8.0, 1.5 Hz): i r  (KBrI 

3100, 2950, 1720, 1610 cm- ' ;  ms lm/zl 216(M*); HRMS found 216.1260. calcd for C,=H,,N,O 216.1261. 

2-Carbethoxyphenyl diethylphosphonate (91. A mixture of 2-b~omobenzoic acid 16, 8.97 g. 44.6 mmoll, 

t r ie thyl  phosphite (14.8 g ,  89.2 mmoll a n d  nickel chloride 11.16 g ,  8.9 mmol) was heated a t  160'C for  20 

h. The mixture was poured into water ,  extracted with e thyl  acetate,  driedlMpSO,I, and  t h e  solvents were 
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added to the  residue and s t i r red  for 2 h a t  this temperature. The reaction mixture was concentrated in 

vscuo, and the  result ing residue was crystallized from ethanol t o  give 4 1862 mg, 75 XI: mp 123-125' C; 

'H-nmr ICDCI,) 1.04 13H, d ,  J = 7.0HzJ, 1.34 (3H, t ,  J : 7.0HzJ, 1.64 13H, s), 2.32 (IH, sept,  J :  7.0Hz), 

7.67-7.80 12H, m J ,  7.86-7.97 (IH, mJ, 8.10-8.16 IlH, m); i r  IKBr) 3350, 2950, 2750, 1780, 1630, 1240, 1030, 1000 

cm-'; ms lm/z) 3241M*), 307lM-OH)+, 278lM-EtOHI', 236; HRMS found 278.0789, 236.0327. calcd for 

C,.H,.N,OsP, 278.0818, C,,HoN20,P, 236.0349. 

2-~5-Isopropyl-5-methyl-4-~~0-2-imidazoln-2-ylJphenylphophonic acid (51. To a suepension of 4 (450 

m g ,  0.720 mmolJ in dichloromethane (10 mlJ wae added bromotrimethylsilane 1 440 mg, 1.35 mmol) a t  0.C. 

After s t i r r ing  for 4 h, excess bromotrimethylsilane wae evaporated.  Water (10 ml) was added to the  

residue and s t i r red  2 h a t  room temperature,  and the  mixture was concentrated in vacuo, and the  

result ing residue was recrystallized from ethanol to give 3 (334 mg, 83%): 'H-nmr (6-DMSOI 0.83 (3H, d ,  

J z  7.0HzJ, 1.05 (3H, d ,  J :  T.OHzJ, 1.34 (3H, e l ,  2.00 I l H ,  sept ,  J =  7.0HzI. 7.71-7.79 (2H, m!, 7.85- 7.9'1lH, 

m J ,  8.03-8.13 IIH, m); i r  (KBrl 3400, 2950, 1760, 1625, 1240, cm-' ;  ms lrn/zl 296(M+), 2781M-H,O)'. 263,206, 

167, 166: HRMS found 278.0798, 263.0620, 236.0314. calcd for C,.H,,N,O,P 278.0819, C8.H,.N.0,P 263.05R5, 

C,oH.N,O.P 236.0349. 
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