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SUMMARY 

5-Ethyl-1,3,8-trimethyl-l~-imidazo[ 1,2-c Jpyrazolo[ 3,4-=]pyrimidine, a new 
antipsychotic agent, was labeled with 1%. 

acid, made from I4CO2 and ethylmagnesium bromide, was treated with 544.5- 
dihydro-l,~ethyl-1g-imidazol-2yl)-l,3dimethyl-4aitro-lg-pyrazole in the 
presence of dicyclohexylcarbodiimide to give 2-(1,3-dimethyl-4-aitro-lH- 
pyrazol-5-yl)4,5-dihydro-4-methyl-l-( 1 -[ 1 -14C]oxopropyl)-l~-II-inidazole~ 
This was reduced and cyclized to 5-ethyl-7,8-dihydro-l,3,8-trimethyl-l~- 
[ 5-14C]imidazo[ 1,2-~]pyraeolo[ 3,4-~]pyrimidine. 
compound in an overall radiochemical yield of 35% with a specific activity of 
4.88 mCi/mmol. 

The labeled co ound was 
synthesized from barium [14C]carbonate in four steps. r1-1 7 C]Propanoic 

Oxidation gave the title 

Keywords: 5-Ethyl-l , 3,8-t rimethyl-1g- [ 5-14C] imidazo [ 1,2-~1 pyrazolo[ 3,4 -21- 
pyrimidine, 14C, antipsychotic 

INTROWCTION 

5-Ethyl-l,3,8-trimethyl-1~-imida~[1,2-c_]pyrazalo[3,4-~]pprimidine 

(PD 112,488) (1) is a newly discovered agent for the treatment of psychosis. 
This compound shows antipsychotic activity as demonstrated in the mouse 

activity,l screen test ,2 and the conditioned avoidance-escape procedure.3 

The synthesis of the 14C labeled 1 was necessary to study its metabolism and 

bioavailability. 

[ 3,4-e_lpyri~idines including 1 was reported by DeWald.4~5 
14C labeled 1 from [l-l4C]propanoic acid, which was made from barium 
[14Clcarbonate (Scheme), was based on modifications of the procedures by 

I)eWald. 

The synthesis of a nuaber of alkylimidazo[l,2-g]pyrazol~ 

Our synthesis of 
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4 - 3 - 2 - 

1 - 5 - 

Scheme (* d e n o t e s  l o c a t i o n  o f  14C) 

RESULTS AND DISCUSSION 

[1-14C]Propanoic a c i d  (2) was s y n t h e s i z e d  by a Grignard r e a c t i o n  

between ethylmagnesiuui bromide and 14C02, l i b e r a t e d  from barium [14C]- 

carbonate .6  The r ad iochemica l  y i e l d  w a s  96%. 

The coup l ing  of 2 w i t h  5-(4 ,5-d1hydro-4methy1-1g-im1dazo1-2y1)-1,3- 

dimethyl-4-nitrc-l~-pyrazole (2) in t h e  p re sence  o f  dicyclohexylcarbodlimlde 

(DCC) and I&-benzo t r i a z o  1- 1-01 produced 2-( 1 , 3 6  imethyl-4 -nitro- 13-pyrazo 1- 

5 71) -4 , 5-dihydro-4 -methyl- 1 -( 1 - [ 1 -14C] oxopropyl)  - lg-imidazole (k) in a n  

87% radiochemical  y i e ld .7  

o f  DeWald495 who t r e a t e d  3 w i t h  propanoic  anhydride.  

1 4 C  l a b e l e d  propanoic  anhydride because o f  t h e  e x t r a  s t e p s  involved in 

making i t  and t h e  p o t e n t i a l  loss o f  one h a l f  o f  t h e  l a b e l .  

This was a d e v i a t i o n  from t h e  o r i g i n a l  procedure 

We chose n o t  t o  u s e  

The n i t r o  compound 4 was reduced t o  a n  amlne by hydrogenat ion w i t h  

pal ladium on carbon as t h e  c a t a l y s t  in propanoic  ac id .  

c y c l i z e d  t o  g iv e 5-e t hyl-7,8-dihydro- 1,3,8-trime thyl-  111- [ 5-14C ] imidazo [ 1,2- 

- clpyrazolo[3,4-~]pyrimidine (5-1 d u r i n g  the hydrogenat ion and subsequent  

removal of  t h e  propanoic  a c i d .  

mix tu re  in r e f l u r i n g  xylene.  

r ad iochemica l  y i e l d .  

A p o r t i o n  of t h e  amine 

The c y c l i z a t l o n  w a s  completed by h e a t i n g  t h e  

A f t e r  chromatography, 2 was recovered in a 53% 



5-Ethyl-I ,3,8-Tnmethyl-l H[5-14C]lmidazo[l ,2-c]Pyrazolo[3,4-e]Pyrimidine 

We attempted the  oxidation of 2 with 2,3-dichloro-5,6-dicyano-l,4-benzo- 

The disappearance of 2 and formation of 1 was rapid quinone(DEQ) i n  toluene. 

a s  determined by t h i n  layer  chromatographflTLC). 

found t h a t  >90% of the  mass was associated with a polar material ,  possibly a 

complex formed with the  DEQ.8 

Townsend9 t h a t  they were unable t o  oxidize 2,3-dihydro-7-~-D-ribofuranosyl- 

imidazo[ 1,2-~]pyrazol0[4,3~]pyrimidine, a compound analogous t o  2, t o  

t h e  fu l ly  aromatic system wlth DDQ o r  manganese(1V) oxide i n  methylene 

chloride. However, DeWalds~ was ab le  t o  e f f e c t  the  oxidation of 7,8- 

dihydroimidazo[ 1,2-2]pyrazolo[ 3,4-=]pyrimidines with activated manganese( I V )  

oxide i n  toluene. Thus 2 was converted t o  1 using a l a rge  excess of ac t iva ted  

manganese(1V) oxide i n  toluene i n  a 59% radiochemical y ie ld  a f t e r  recrys ta l l i -  

zation. 

Upon workup, however, i t  was 

Similar r e s u l t s  were reported by Bhat and 

The chemical and radiochemical pur i ty  of t he  f i n a l  product was >99X. 

EXPERIMENTAL 

lH-NMR spectra were determined on a Varian XL-200 FT-NMR or  Varian EM390 

NMR spectrometer. 

tetramethylailane. 

PT-IR. 

point apparatus and a r e  uncorrected. 

with a Packard 3320 l iqu id  s c i n t i l l a t i o n  counter using Beckman Ready-Solve MP 

l i qu id  s c i n t i l l a t i o n  cocktail.  

Chemical s h i f t s  were reported i n  6 (ppn) downfield from 

Infrared spectra were obtained on a Nicolet MX-1/3600 

Melting points were determined on a Thomas Hoover cap i l l a ry  melting 

Liquid s c i n t i l l a t i o n  counting was done 

EM Merck s i l i c a  ge l  p l a t e s  (250 u) were used f o r  t h in  layer  chromato- 

graphy (TLC). 

2832 automatic TLC l i nea r  analyzer. 

(HPLC) w a s  performed using a Spectra f iys ics  8700 solvent delivery system, 

Kratos 773 W detector,  Hewlett-Packard 339OA in tegra tor  and United Tech- 

nologies Packard Tri-Carb RAM 7500 rad ioac t iv i ty  monitor. 

Bar ium [14C]carbonate was purchased from Research Products Inter-  

Radiochemical ana lys i s  of TLC p la t e s  was done with a Berthold 

Hlgh pressure l iqu id  chromatography 

na t iona l  Corp., Mount Prospect, I l l i no i s .  Ethylmagnesiun bromide was obtained 

from Aldrich Chemical Co. Activated manganese(1V) oxide was purchased from 
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General Metallic Oxides. 5-(4,5-Dihydro-4~ethyl-lg-imidazol-2-yl)-l,3- 

dimethyl-4-nitro-1g-pyrazole was supplied by Chemical Developnent, Warner- 

Lambert/Parke-Davis Pharmaceutical Research, Holland, Michigan. 

[l-14C]Propanoic acid (2). Barium [14C]carbonate (39.6 mCi, 6.604 

mmol, specific activity 6.0 mCi/mmol) was treated with concentrated sulfuric 

acid (30 mL). 

calcium sulfate and transferred to a flask containing ethylmagnesium bromide 

(7.0 mmol) in diethyl ether (10 mL) by standard vacuum line techniques. m e  

flask was warmed to room temperature and stirred for 2.5 h. 

14C02 was removed by cooling the reaction flask to -78°C (dry ice/acetone) 

and applying a vacuum. 

and treated with 6 fi H U  (2.0 mL). 

added to the clear two-phase mixture to remove the water. 

solution was filtered, further dried (MgSO4), filtered, and evaporated in 

vacuo to give 38.0 mCi (96% radiochemical yield) of 2 as a colorless liquid. 

The liberated 14C02 was passed through a column of anhydrous 

Any excess 

The reaction mixture was warmed to room temperature 

Anhydrous magnesium sulfate (2.5 g) was 

The diethyl ether 

The product was used without characterization in the next step. 

2 -( 1,3-Dimethyl-4 -ni t ro- 18-pyrazol- 5-yl ) -4 ,5-d ihyd ro-4 -me thyl- 1 -( 1 - [ 1 - 
14C]oxopropyl)-1H-imidazole ( 4 ) .  

hydrate (852 mg, 6.31 mmol) in CH2C12 (40 mL) was added to [1-14C]- 

propanoic acid (38 mCi, 6.31 mmol) forming a white precipitate. 

6.31 mmol) was added and a yellow solution formed. 

O°C and a precipitate formed. Mcyclohexylcarbodiimide (1.30 g, 6.31 mmol) 

in CH2C12 (20 mL) was added slowly to the slurry. The reaction mixture was 

warmed to room temperature and stirred for 4.5 h. The mixture was filtered 

and the solvent was evaporated in vacuo to give 33.2 m C i  (87% radiochemical 

yield) of5: 

(75:25:1), cochromatographed with authentic unlabeled 4. 

A solution of 1H-benzotriazol-1-01 

3 (1.409 g, 
The solution was cooled to 

TLC, Rf - 0.31, radiochemical purity >98%, EtOAc:EtOH:Et3N 

5-Et hyl-7.8-dihydro-1.3.8-t rime thyl-1H- [ 5-14 C 1 imidazo [ 1 ,2-c J p yrazolo- 

I3.4-eIpyrimidine (5). 

10% palladium on carbon (10 mg)  was hydrogenated at 45 psi using a Parr 

A mixture of the crude b, propanoic acid (30 mL), and 
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hydrogenation apparatus  f o r  17 h. 

t h e  so lvent  evaporated i n  vacuo a t  5OoC. 

c o d i s t i l l a t i o n  with xylene (2 x 50 a). 

f o r  4 h and t h e  so lvent  was removed i n  vacuo. The material was chromato- 

graphed on s i l i c a  g e l  (2  x 5 5  cm) e l u t i n g  with Et0Ac:EtOH:EtjN (75:25:1) t o  

g i v e  20.2 mCi (53% radiochemical y i e l d )  o f 5 :  

p u r i t y  >97%, EtOAc:EtOH:Et3N (75:25:1), cochromatographed with au thent ic  

unlabeled 2. 

The mixture w a s  f i l t e r e d  through Celite and 

The r e s i d u a l  a c i d  w a s  removed by 

The res idue  w a s  ref luxed i n  xylene 

TLC, Rf = 0.17, radiochemical 

5-Ethy1-1.3,8-trimethyl-lH- [5-14C] imidazo[ 1.2-cI pyrazolo[ 3.4-e] - 
pyrimidine (1). 

d i s t i l l a t i o n  with toluene f o r  3 h. 

toluene t o  a t o t a l  volume of 50 mL and refluxed f o r  16 h. The mixture w a s  

f i l t e r e d  through Celite and t h e  toluene was evaporated i n  vacuo. 

was returned t o  an  a d d i t i o n a l  3.0 g of manganese(1V) oxide (dr ied  as before) 

i n  50 mL of toluene and ref luxed f o r  2.5 h. 

Celite and evaporated i n  vacuo t o  y i e l d  19.2 mCi of a yellow solid. The 

material w a s  r e c r y s t a l l i z e d  from EtOAc t o  g i v e  651 mg (13.9 m C i ,  2.84 aunol, 

69% radiochemical y ie ld)  of 1: 
4.88 mCi/mmol; TLC, radiochemical p u r i t y  >99%, Rf = 0.51, Et0Ac:EtOH:Et jN 

Manganese(1V) oxide (3.0 g )  was  d r i e d  by azeotropic  

To t h e  mixture was a d d e d 2  (20.2 m C i )  i n  

The s o l i d  

The mixture was f i l t e r e d  through 

m.p. 182.0' - 182.5OC; s p e c i f i c  a c t i v i t y  

(75:25:1); ~f - 0.12, P ~ C H ~ : E ~ ~ N  (19:1), Rf = 0.59, MeOH; HPLC, r e t e n t i o n  

time 6.0 min, radiochemical p u r i t y  >99%, Al l tech  S i l i c a  600, 10 4.6 10 

x 25 cm; CH2C12:MeOH:conc. NH4OH (98.5:1.5:0.15); flow rate 1.0 mL/min; uv 

@ 248 LH-NMR(90 M H z ,  CDCl3) 7.32(d, LH, J-1 Hz) ,  4.35(8, 3W), 3*04(q, 

2H, 517 Hz), 2.57(s, 3H), 2.48(d, 3H, J=l WZ), 1.48(t, 3H, 517 Hz); IR(KBr) 

3117, 2975, 2935, 1659, 1568, 1508, 1382, 1310, 1217, 903, 743, 694, 629 

cm-1; Anal. Calcd f o r  C12H15Ng: C, 62.86; H, 6.60; N, 30.54. Found: 

C, 62.88; H, 6.39; N, 30.74. 
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