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BhSLLeCt - 2.8-DimethylpyrroloI1.2-alpvrazine reacts wirh two molecular - ~- . . 
proportions of dimerhyl acetylenedicarboxylafe (DMRDI in toluene to q i v r  a 
reaction mixture from which five crystalline products were isolated.Eaur of  the 
products were Shown to be the isomeric tetracarbomethoxy 1:Z adducts 1 1 ,  La, U 
and EL) and the fifth to be the trrcarbomethoxvdiovrrol~~v~aziii (71 .  A likelv . .. . . - 
common reaction intermediate leading to the formation of all five products is 
suggested to be the 1:1 adduct ( 2 1 1  . Reaction of 2.3.8-trimethylpyrrolo11.2- 
alpyrarine with D M m  m toluene gave the corresponding compounds I U ,  18, fi, Za 
and 161 . 

z n  a recent paper,] ue reported char the parent pynolo11.2-aipyrazine 1 1 1  anti its 

2,3,6-trimethyl derivative (21 each react wirh t w o  moleculai proportions of dimethyl 

acerylemedicarboxylate IDMRD1 in toluene a t  the N-7 and adjacent electron deficient C-8  

sires to give the corresponding angular condensed pyrrolopyridine 1:2 adducts 1 1  and 

4 1 .  Thus rn its reaction with DMRD, pyrroloIl.2-*Ipyrazine resembles pyridine and 

q u l n ~ l l n e l - ~  This contrasts with the behaviour of indolirine!~) and other 

azamdolirines which reacr at the peri 3.5 sires, most generally wlrh one molecular 

proportion of DMAD to give a 1:1 adduct which can be dehydrogenated to the 

corresponding cycl 13.2.2larine or azacycli3.2 . Z I a ~ i n e s . ~  In the 8-methylpyrrolaIl,2- 

alpyrazmes such as !I and 61, reaction with DMRD may be forced to occur at the peri 

3.5 sites to give the corre~ponding hitherto uncharacrerised 6-azacyclI3.2.2laiines. 

slrernatively, reaction wirh DMRD may persist in o c c u r r r n g  at the basiclr6 N-7 nor. 

brrdgehead nitrogen and the adjacent C-8 sire or subsrieuent in a manner analogous to 

the reaction of 2-mefhyl~yridine',~ and 2-methylquinolineg wirh DMAD. In this paper w e  

report the reaction of 2.8-dimethyl- and of Z,3,8-trimeihylpyrrol1II,2-alpyraziiii 15 

and 61 with DMRD. 

1 R2=K3=R,=R*=H 

L R 2 = R 3 = R 6 = C H 3 , R g = H  
5 RZ = Rg = CHI. R3 = R6 = H 

6 RZ = Rl = R, = CH,. R6 = H 



Reaction of 2.8-dime~hylpyrrololl.2-alpyrazine 1 9 1  with excess DMAD in toluene a t  room 

temperature for 2 a  hours gave, after removal of the solvent, an oil from which five 

compounds were separated by preparative rlc and subsequent recryatallrzation. Only the 

fastest moving band on the tlc plate was colorless and rt showed strong fluorescence 

under uv lrght, three of the remaining four bands were yellow and the fifth band which 

w a s  the second slowest moving band w a s  red. The colorleaa compound from the fastest 

runnrng band showed a strong molecular ion at m l r  344 which was also the base peak, t h e  

only significant fragmentation ion occurred at mlr 313 and is interpreted to be due to 

loss of a merhoxy unit. analysis of this compound shoved it t o  have a molecular 

formula C I I H ~ ~ N ~ O ~ .  its nmr spectrum showed the presence of three ester methyl 

groups, a 3H singlet 62.30, and t w o  weakly split 1H doublets at 67.06 and 7.69 and  an 

A B  doublet at 67.34 and 8.50. This indrcated the compound to be Z-nlethyl-8.9.10- 

t r i c a r b o m e r h o x y d i p y ~ r o 1 o l 1 , 2 - a : 2 , 1 - ~ 1 p y r i  i l l ;  the AB doubler is assigned to the 

protons on C-5 and C-6 and the weekly split 1H doublets a t  67.06 and 7.69 to the 

protons on C-3 and C-I, respectively.lO Further confirmation of the dipyr~olopy~arine 

structure ( 1 1  was obtained from protonation and deuterium exchange studies. A 

comparison of the CDC13 and CFjCOOH spectra indicared in the later, the emergence of a 

2H merhylene srgnal at 65.60, the disappearance of the IH singlet due to "-3 and a 

general downfield shift of all the other resonances; this points to C-3 protonetion and 

the formation of the conjugate acid cation ! & I .  when a drop of CF~COOD w a s  added to 

the CDC13 solution, the resulting IH nmr spectrum showed firstly t h e  disappearance of 

the 1H signal at 67.06, due to it-3. followed by the ~ i g n a l  at 67.69 assigned to H-1. 

T n i s  protonation and deuterium exchange behaviour is cansrstenr with that observed far 

previously reported dipyrrolopyrazines.11 
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Elemental and spectroscopic analysis of the four colored compounds showed each to give 

a molecular ion at mlr 430 and a molecular formula C ~ ~ H Z Z N ~ O ~  and each showed the 

presence of four carbomethoxy groups. This ~uggests all of these colored compounds to 

arise as 2:1 adducts of DMRD and 2.8-dimethylpyrrolo[1,2-alpyrazine. The second 

fastest rnaving compound shoved uv and ir spectra similar to that of the previously 

prepared pyrralopyridine compounds 19 and 411,12 with a I , , ,  at 285 nm and 290 nm 

respectively. Its I H  nmr spectrum showed in addition to the four 3H methyl ester 

signals, higher field 3" singlet3 at 61.82 and 2.02, and four other protons a s  an AB 

doublet centered at 65.85 and 6.38 and two weakly coupled 1H singlets at 65.86 and 

6.38. These observations tend to indicate the pyrida [ Z ,  I-clpyrrolo [1,2-a.lpyr~ziii 

structure 131.   he 3~ singlets at 61.82 and 2.02 are assigned to the methyl gioups at 

C-lla and C-2, the weakly coupled signals to the protons at C-1 and C-3, and the AB 

pyrrolopyridine structure 1% was inferred from the interpretation of its 1 3 ~  nmr 

spectrum (see experimental) 

E 

The third fastest moving band showed in its IH nmr spectrum, in addition to che four 

carbomethoxy signals 63.63 - 3.76, a single high field 3" singlet a t  62.20, two weakly 

coupled 1H signals at 86.87 and 8.02, a 2H AB doublet a t  66.49 and 6.73 and mast 

significanzly in comparison to the 1" nmr of 1 a complex 3" mulriplet in the  region 

between 82.64 and 3.87 pointing to the presence of a -CH-CHZ- system in the molecule. 

The5e apectral characteristics suggested a cyclobvtane structure such a s  1P or 11 

analogous to that of the c y c l a b u r a p y r r o l o q u i n o l i n e  compounds isolated from the reaction 

oi 2-methylwinoline with DMAD.~.'~ m e  stereochemical assignment of the 8- 

carbamethaxy group follows from the 'H nmr spectrum which shoved a normal 8-ester 

methyl signal at 8-3.70 and n o t  a high field ester methyl signal at 6-3.31.   he 

methyl of the 8-carhomethoxy group of 11 is envisaged to be in the shrelding region 



of the aromatic system thus structure IUI is preferred to 11 .9,14*15 The weakly 

coupled I H  signal 68.02 is assigned to "-1 and occurs at low field due to the 

deshielding by the carbonyl group of the carbomerhoxy at C-10.14 The other weakly 

coupled 1H signal 66.87 is attributed to H-3 and the AB doublet at 66.49 and 6.73 

ascribed to H-5 and H-6, re~pectively. The mass spectrum of this compound supported 

the cyclobutane structure by showing a molecular ion at mlr 430 145%) and s 

fragmentation ion at mlr 344 1100%). The base peak imlz 3441 13 inferred to arise 

through loss of methyl aciylate from the molecular ion to give the stable radical ion 

Ill), a similar fragmentation pattern was observed for the cyclobvtapyrroloquinoliii 

system.'G 

E = COOCH, 

The red compound from the fovrth fastest band showed a uu spectrum bathachromically 

displaced bur wrrh a similar pattern to that of compounds 11, 4 and 91. Its 'H nmr 

spectrum showed in common wrth the nmr spectra of 9 and La four carbomerhoxy 3H 

signals, t w o  weakly coupled 1~ signals, and an aB doublet; the significant feature of 

the 'H nmr of the red compound was the presence of an aliphatic 2H singlet at 63.12 

and an alkene 1H singlet at 65.05. Its mass spectrum showed a weak molecular ion !m/z 

130, 10%) and a base peak at mlr 357 corresponding to the 105s of a 'CHZCOZCHJ' 

fragment. These specrial characteristics suggest the red compound to be either U or 

u . s t r u c t u r e  !ui is tentatively preferred an the basis of the chemical shift of 

the C-6 proton 66.80; in structure ( U l ,  "-6 would be expected at lower field due to 
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the deshielding effect of the peri orientated carbomechoxy carb~nyl at C-8. Further 

evidence for structure (LA) is from the 13c nmr specirum (see experimenra~i. 

 he '1, n m  spectrum from the intense y e l l o w  compound isola~ed from the slowest moving 

band showed rn addition to four carbomerhoxy 3" singlets a higher field 3" singlet and 

a t  lower field t w o  AB doublet systems, one at 65.25 and 5.35 and the other at 66.18 

and 6.68, and three other 1H singlets at 65.32, 6.56 and 6.15. These observations are 

consistent with the pyrroloL2'.1':3,4lpyrazii0[1,2~dlazepiie I where the higher 

field AB doublet is assigned to H-8 and H-9 and the lover field AB doubler to H-5 and 

"-6; the 1H singlets are assigned to H-12, H-1 and "-3. The 13c nmr spectrum of this 

compound was also consistent wirh structure ( U )  (see experimentall. Similar azepine 

structures have been obrarned from the reaction of DMRD with dimethylthia~ole.~~ 

2.3.8-~rimerhylpyrroloL1.2-alpyrazine 161 when similarly reacted with D m  also gave 

five analogau~ bands on a tlc chromacogram. The compounds isolated from these bands 

showed spectral characteristics closely resembling the compounds isolated from the 

corresponding band in the reaction of DMRD with 2.8-dimerhylpyrraloI1,2-filpyrazine 1% 

and are assigned the five hamologve srrucrure I=, U, U, L2 and 20) 

The formation of the five compounds from reaction of excess DMAD with 2,8-dimethyl and 

wirh 2.3.8-rrimethylpyrioloI1,2-alpyrazines is suggested to occur xis the corresponding 

1:l adduct reaction intermediate ( a ) .  The 1:1 adduct la1 is envisaged to arise from 



the bonding of one DMRD unit at the basic N-7 site, followed by proton transfer. 

Reaction scheme3 showing the involvement of a second DMRO unit have been previously 

suggested to account for structures analogous to 3, lil, U and fi .17-20  he 

suggested pathway leading to the dipyrrolopyrarine 1 1 )  is shown below. s he 

cycloburene intermediate ( 2 2 1  is analogous t o  the cyclabutene intermediate proposed 

a n d  supported from carbon labelling in work performed by acheson u . 1 0 , 1 8  in 

accounting for the formation of a cyclabutapyrrolaquinoliii from the reaction of 2- 

rnerhylqvinoline with D m .  

E 
E 

ECH 

E A hCH3 

CH3 - C b  

R3 
R3 

R3 

Z R , = H  
Ik R, = CH3 

Other similarly structured azaindolirines which possess a methyl group adjacent ra the 

"on-bridgehead nitrogen do not show analogous behaviovr to that of the 8 -  

merhylpyrrololl.2-alpyraaiiis 1 5 a n d 6 ) .  For example 6-merhylpyrroloIl.2-hlpy~idddiiis 

unsubstiruted at the 3-position have been shown to 3-substitute a unit of DMRD and to 

give 411, 5 H - 3 . 4 - d i c a r b a m e t h o n y - 5 - a z a c y c l I 3 . 2 . 2 1 a i i n e 5 . 2 1 r 2 2  When 2.3.6- 

~rimerhylpyrrolo(1.2-hlpyridazine (23.) and 2,5,7-riimerhylpyrroloI1.2-clpyrimidine 

l a )  were each reacted n t h  excess D m  in toluene, 23. gave a mixture of the ( E l  and 

I Z I  geometrical stereoisomers IZI. and f i i Z 3  whereas a gave predominantly tile (E I  

isomer la1 
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Thus pyrroloIl.2-alpyrazi"e(9) show a reactivity wirh DMRD uncharacteristic of  other 

azaindolizines and in particular with the 8-m~thypyr~0lo[l.2-~1pyrarines (I and 4), 

show reaction more closely resembling that of 2-methylquinoline wirh DMRO. 

EXPERIMENTAL 

Melting points were determined an a ~allenkamp melting point apparatus and are 

uncorrected. Ultraviolet absorption data r e f e r s  to solutions in ethanol unless  

otherwise stated and were measured on a Perkin-~lmer 552 spectraphotometer; principal 

maxima are italicized and inflections are given in parentheses. Infrared spectra were 

recorded with a Perkin-Elmer 781 spectrophotamerer and are for Nvjol mulls unless 

otherwise stared. 1~ and 1 3 ~  nmr spectra refer to solutions in deureriochloroform 

unless Otherwise stated and were recorded on Pelkin-Elmer R12B. V a r i a n  IT-BOA, or JOEL 

F X ~ O  Q ipectramezers wirh terrameihylsilane a s  an internal standard.   he 13c nmr 

Spectra were interpreted with the aid of the spin echo spectra, copies of these 

spectra are available f r o m  the authors. Unless otherwise scared, values given on the 6 

scale refer to singlet absorbtian, approximate coupling constants are in hertz, and 

integration and signal ae3ignment are in parentheses.   or mulriplets d = doublet, dd = 

double doublet, t - triplet, q = quartet, and m = complex mulriplet. signals marked 

with an asterisk are broadened and or weakly split.  ass spectroscopy data was 

obtained from a VG-250 S E  spectrometer. zlernenral analysis and much of the 

spectroscopic analysis w a s  by courtesy of the analytical laboratories of ICI 

Pharmaceuticals Division. 

2.8-Dimethyl- and 2.3.8-trimethylpyrralo11.2-alpyrazine 15 and 5 )  were prepared by the 

procedures given in ref. 24; 2.3. 6-trimethylpyrrloll.2-~]pyridaziie , 2 1 1  and 2.5.7- 



trimethylpyrrolo[l,2-=]pyrimidine (24) were prepared by the procedures given in 

references 25 and 26 respectively. 

BeBTtiP" h-*"--" 2 . 8 - d i m c t h v l o v r r o l o U  

2.8-Dimethylpyrrolo I1.2-alpyrazine (5) 10. 9 g, 6.16 moll was dissolved in toluene 115 

mll. DMAD 11.7 g, 12.0 moll was then added dropwise to give an exothermic reaction 

~hich resulted in a deep orange solution. =he ieacrion mixture w a s  left to stand for 1 

day at room temperature. Evaporation ot the solvent gave a red oil.   he examination 

of this oil by tlc showed separate bands when viewed under uv light. The compounds 

were isolated by preparative r l c  on ailrca gel by using toluenelerhyl acetate 13:11 as 

the mobile phase. 

The fastest moving band gave 8,9,l0-tricarbamerhony-2-22thyldipy~~011Il,2-a:2,1- 

clpy~azine Ill 10.07 g. 3.3%) as straw coloured crystals. (from 95% ethanol) rnp 124°C; 

ir 795, 1120, 1215, 1690, 1710, 1745, 3160cm-I; IH nmr 2.30 13H,CH1-21, 3.18 16H, 

COOCHi-9, COOCH3-101, 3.95 13H, COOCH3-81, 1.06. IlH, H-31. 7.34 IlH, d, J = 6.0 H z ,  H- 

51, 7.6g1 ilH, H-11, 8.50 IlH, d, J = 6.0 Hz, H-61; Ma55 calcd for C17HigN206: 

344.1008. round: 344.3237 1~+.1001, 313 IM-OCH,, 481 

The second band gave an orange solid which recrystallized from methanol to give 

terramethyl 2.lla-dimethyl-llaH-py~id0i2,1-~lpy~~~l1i1,2-a1pyrazine-8,9,l0,11- 

tetracarboxylate 121 10.4 3 ,  15%) 0 5  orange crystals; mp B6.Z°C; 1 ,,, lZZ6.61, 12601, 

284, 13401 nm (log E 4.10. 4.00, 4.18. 3.081; ir 1140, 1230, 1550. 1620, 1705. 1740. 

3120 cm-l; IH nmr 1.82 13H. CH3-llal, 2.02 13". CHJ-21, 3.69 13H. CUVCH3-111, 37413H. 

COOCH1-101, 3.76 13H. COOCH3-91, 3.93 13H. COOCH3-81, 5.85 11H. d, J = 6.0 Hz, H-51, 

5.86' I ,  - 1  6.38 IlH, d, J - 6.0 Hz. H-6). 6.3EL IlH, H-31; 13C nmr 11.44 ICH3- 

llal. 25.14 ICH3-21, 51.63, 52.12, 52.12, 53.10 (ester methyl at C-8, C-9, C-10. C-111, 

61.33 I - I ,  100.98 IC-21. 109.43. 110.03, 110.63. 115.56 C ,  C-3. C-5, C-61, 

120.16, 124.71. 125.69, 128.83 lfour quaternary carbons C-8, C-9, 1 ,  C -  143.40 

C - I ,  163.55, 163.72, 165.45. 166.48 lfour carbanyl carbons at C-8. C-9, C-10, C- 

111; W .  Calcd for C Z I H Z ~ N ~ O ~ :  C, 58.6; H, 5.2; N; 6.5. Found: C. 58.2, H, 5.1; N, 

6.2. Mass calcd for C ~ I H ~ Z N Z O ~ :  430. Found: 4301~'. 51, 415 IM-CH?. 1001. 

The third band afforded a pale yellow solid which upon crysrallizatian from 

methanallpetroleum e t h e r  gave retramethyl 7a.8.9.9a-terrahydro-Z- 
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mrthylcyclobuta~4,5]dipyrrola~lr2-a:2,l-rlpyrazine-7a,8,9a.10-tetracarboxylare lL&l 

10.15 9, 6%) a s  calourless crystals; mp 191.90~. h ,,, 1239.51 244.4, 1285). 293.5, 

13081, 331.8, 1376). 383.4 nm (log r 4.07. 4.09, 4.18, 4.27. 3.19. 4.06, 4.22. 4.03); 

1~ nmr 2.20 13H , CHI-21, 3.36 I3H. COOCH3-81, 3.66 13H, COOCHI-gal, 3.70 13H, COOCHI- 

,a), 3.76 13H, COOCH,-101. 2.64 - 3.81 13H, m, CH2CHO). 6.87* (1H. H-31, 6.49 11H. d. J = 

6.0 Hz, H-51, 6.73 11H, d. J = 6.0 H z ,  H - 6 ) ,  8.02' ( I H ,  I .  AaaL Calcd for 

~ 2 ~ ~ ~ 2 ~ 2 0 8 :  C, 48.6: H, 5.1; N. 6.5. Found: C, 58.2; H, 5.2; N, 6.3. Mass calcd for 

CZlH22NzO8: 430. Found 430 1~'. 451: 344 IM- CH~=CHCOOCHJ, 1001. 

The fovrrh band gave a solid which after recrystallization from methanol yielded 

rcimefhyl 8-lmethoxycarbonyl~merhyl-2-methyl-8ji-py~ido~2,l-rlpyrrolo~l,2-~lpyrazine- 

8.9.10-tricnrboxylafe 1141 (0.07 g. 3.381 as red crystals; mp 191%; h ,,, (2151. 240, 

272.5. 1282). 300, 325 nm 1109 E 4.04, 4.26, 4.25, 3.59, 3.58); ir 1160, 1250, 1670, 

1130, 1740, 3120 cm-l; IH nrnr 2.20 13H, CH3-21, 3.12 (ZH, CH2-81, 3.60 13H. COOCH~I. 

3.70 13H. COOCH~I. 3.82 (3H, COOCH?), 3.85 13H, COOCH31, 5.05 11~. H-11). 6.02 (IH, d, 

J = 6.0 Hz, H-5). 6.55 IlH. H-1). 6.80 ilH, d, 5 - 6.0 Hz, H-6). 6.84 11H. "-3); 13c 

nmr 11.81 1CH3-2). 40.96. 1CH2-81. 51.41, 51.99. 52.17. 53.41 ifour ester methylel. 

69.54 1C-81, 84.79 IC-Ill, 100.00 IC-2). 109.49, 110.41, 113.01, 117.04 IC-1, C-3, C-5, 

C-6). 121.89. 124.98 1C-9, C-101. 138.15, 142.81 (C-lla, C-llb), 164.21. 164.35, 

170.00, 170.38 (four carbony1 carbon*): W .  Calcd for C21H22N208: C, 58.6: H , 5.1; 

N. 6.5. Found: C, 58.2; H ,  5.0; N, 6.3. Mass calcd for C21H22N208: 430. Found: 430 

1Mt, 10). 371 IM-COOCHJ, 151. 357 IM-CH~COOCHS. 100). 

The fifth band gave a yellow solid which was recrystallized from methanol to give 

tetramethyl 8.9-dihydro-2-rnethylpy~~011I2~~ 11:3,41pyrazino[l,2-~l azepine-8,9,10,11- 

terracarboxylate (II) 10.15 9, 6%) a s  intense yellow crystals; mp 197-19a0c; A m a ,  

1212). 240. 12681, 314 nrn (log E 3.99, 4.28, 3.72, 3.67): r r  1125, 1250, 1530, 1680. 

1735, 1750, 3120 crn-l; 'H nrnr 2.15 I3H. CH3-2). 3.59 13H. COOCH3-9). 3.65 13H. COOCH?- 

B ) ,  3.74 13H. COOCH3-lo), 3.83 13". COOCH1-11). 5.25 IlH, d, 5 = 6.0 Hz. H-91. 5.32 

IlH. H-12L 5.35 ilH, d, 3 = 6.OHz. H-81, 6.56' 1 H I  6.18 IIH, d, J - 6.0 He. H-5), 
6.68 ilH, d. J = 6.0 Hz, B-6). 6.75* IlH, "-3); I3c nmr 11.87 (CHI-21, 48.99 iC-9). 

52.00. 52.41, 52.63, 52.96 ifour ester methyls) , 67.49 IC-6). 88.38 1C-12). 108.45. 

108.59 1C-5, C-61, 109.58 1C-2). 119.05 1C-I), 123.65 IC-3). 124.56 and 125.38 

lquaternary carbons at C-10 and C-11). 139.04 IC-12a1, 143.25 (c-12b). 166.12, 167.20, 



110.45, 111.10 (four carbonyl carbons); m. Calcd Eor CZ~HZZNZO~: C, 58.6; t i ,  5.2; N ,  

6.5. Found: C. 58.1: H. 5.2; N ,  6.2. Ma33 calcd for C21H22N208: 430. Found:430 IN'. 

451 399 IM-OCHj, 121 311 IM-COOCHj, 100). 

To 2.3.8-trimethylpyrroloi1,2-dlpyrazine (61 11.7 9, 10 moll in toluene (25 mll w a s  

added dropwise D M m  (3.1 g, 20 moll. This resulted in an exothermic reaction and a 

deep orange solution. m e  reaction mixture was left at r o o m  temperature for one day. 

~vaporarion of the solvent afforded an oil. preparative rlc of this oil gave five 

compounds.  he first fastest moving band g a v e  2. 3-dimethyl-8, 9, 10- 

tricarbomethoxydipyrro1~[l.2-g:2,1-~1pyrazine (Lhl 10.2 g, 6%) as c ream crystals. 

[from 95% ethanol) mp 18Z0c; ir 782. 1095, 1210, 1530. 1690, 1700. 1745, 2160 c K 1 ;  IH 

nmr 2.20 13". CH3-21. 2.30 (3H, CHI-31, 3.88 16". COOCHj-9, COOCHj-lo), 3.98 13H, 

COOCH3-81, 7.28 IlH, d, J = 6.0 Hi. "-51, 7.75 IlH. H - I ) ,  8.58 11H. d, J = 6.0 Hz, H- 

61; Mass calcd for C18HlaN206: 358.3539. Found: 358.3518 IM', 1001, 357 IM-H, 11). 327 

IM-OCH?, 211. 

The aecond fastest running band afforded a yellow solid which was recrystallized from 

methanol to give retramethyl 2.3.Ila-trimethyl-lla~-pyZido[2,1-~lpyrrololl.2- 

g ~ p y r a r i n e - 8 . 9 , 1 0 , 1 l - r ~ r ~ ~ ~ ~ ~ b ~ ~ ~ l ~ t ~  1 ~ 1  10.58 g, 13%) a s  yellow cry~tals [from 95% 

ethanol) mp 152-153%; A max i22O). (2241. 281, 13401 nm (log z 4.13, 4.01, 4.22, 

3.071: ir 1000. 1210, 1245, 1540. 1605, 1700, 1740 ~m-l; IH nmr 1.83 (3H. CH3-lla), 

1.94 13H. CH1-21. 2.09 13H. CHj-3). 3.68 - 3.92 (four carbomethoxy methyl signalsl, 

5.76 ilH, H I  5.11 IlH, d, J = 6.0 Hz, "-51, 6.31 ilH, d. J = 6.0 Hz, H-61. Mass 

calcd for C:2H2qNZOa: 444, found:444 (M', 51 429 IM-CHI, 1001. 

  he third band yielded retramethyl ? a r 8 . 9 , 9 a - t e t r a h y d r o - 2 . 3 -  

dimethylcycabutal4.5ldipyrraloIl,2-a:2,1-~lpyrazine-7a.8,9a.10-tetracarboxylate I=), 

1O.OBg. 2%) as colourleas crystals, lmethanol/petroleum ether1 mp 249-250%; ir 1045, 

1060, 1095, 1210. 1530, 1680. 1745, 3040cm-l; IH nmr 2.15 13H. CHI-21, 2.27 (3". CHj- 

31. 2.55-3.95 13H, m, CHCH2). 3.65 - 3.71 (four carbomethoxy methyl signa13). 6.55 (1H. 

d, J = 6.0 Hz, H-51. 6.10 (1". d, J - 6.0 Hz, H-6). 8.10 11H. H-11; Mass calcd Lor 

C22H24N208: 444. Found: 444 IM', 81, 385 (M-CHZ-CHCOOCH~, 1001 
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The fourth band yielded trimethyl 8-lmethaxycarbonyl)methyl-2,3-dimerhyl-8h-pyridoI2.1- 

~ l p y r r O l o [ l , 2 - a l p y ~ a a i i i - 8 , 9 , 1 O - t r i i a a b ~ x y l e  1 1 9 1  10.08 g, 2%) a s  red crystals, 

(from methanoll mp 176-117~~; ir 1120, 1110. 1250, 1500 1660, 1730, 1740, 3120 ~ r n - 1 ;  I H  

nmr 2.10 I3H. CHI-21, 2.23 13". CH3-3). 3.09 (2H. CH2-81. 3.51 - 3.83 (four 

carbomethoxy methyl signals). 5.09 (lH, H-11). 6.24 IlH, d, 3 = 6.2 Hz, H-5). 6.53 (IH, 

H-11, 6.74 IlH, d. J - 6.2 Hz, H-61; Mass calcd for Cz~W24N208: 4 4 0 .  Found:440 ( M I ,  

651, 412 IM-CHI, 451, 385 ( M  COOCH,. 100). 371 IM-CH2COOCHI, Zil 

The slovesl band gave an orange solid which was reciystallilrd i r o r n  ,,,ethanol to give 

retramethyl 8.9-dihydro-2,3-dimethylaz~piii~2,1-~lpyrrolo~l,2-alpyrazine-8,9,~O,~~- 

rerracarboxylate I Z ~ I  10.3 g, 1%) as orange crystals, mp 214-2150~; 1~ nmr 2.05 I ~ H ,  

CHI-21, 2.20 (3H. CH3-31, 3.56-3.82 Ifour carbamethoxy methyl signals). 5.24 IlH, d, J 

= 6.0Hz. H-91, 5.28 IlH, d, J = 6.OHz. H-81. 5.28 (1H. H-121. 6.02 11H. d, J = 6.OHz. 

H-51, 6.54 IlH, H I ,  6.65 IlH. d, J = 6.0 Hz, H-61. Mass calcd for C22H~qN208: 

444.4452. Found:444.4415 (M'. 371, 413 IM - OCH?. 101, 385 IM-COOCH3. 1001 

w o n  of 2.3.6.- 1231 with Q m R  
. . 

TO a solution of 23 11.10 g .  6.88 mmoll in roluene (50 mll w a s  added omo 11.95 g, 

13.70 moll and the mixture left at roam temperature for four days. TIC gave t w o  marn 

bands, the faster moving being isolated as l-(El-drcarbomerhoxyeZhhhyl-2,3,66L~iiithyl- 

pyrrololl, 2-blpyridazine I V )  (0.79 g .  38.181 as red crystals. lfrom 95% ethanol) mp 

86-81°C: ir 1031, 1156, 1201, 1220, 1255, 1301, 1332, 1432, 1550, 1608, 1710, 1724 c K 1 ;  

IH nmr 2.10 3 CH?-2). 2.44 16H, CH3-3 and CHI-61, 3.55 and 3.76 1314, COOCH,). 

6.33 11H. d. J = 10.0 Hz. H-71, 7.00 IlH, erhenyl H I ,  7.30 (1H. d.  J = 10.0 Hz. H-8): 

W .  Calcd for C16H18H204: C, 63.6: H ,  6.0: N, 9.3. Found:C, 63.1: H, 5.9: N, 9.1. 

Ma65 calcd for C16H18N2Oq: 302. Found:302 IM+. 100). 243 IM-COOCH3 . 69). 
The slower moving band was isolated as 1-(21-dicarbomethoxyerhenyl-2,3,6-rrimechyl-5- 

~yrrolaIl.2-blpyridazine (Zbi 10.32 9. 15.5%) as green crysrala, lfrom 95% ethanol) mp 

l13°C: ir 1163, 1200, 1249, 1335. 1437, 1590. 1711. 1726 cmel: IH nmr 2.30 (3". CH,-21, 

2.46 16H. CH3-3 and CH3-61, 3.77 and 3.91 l3H. COOCH31. 6.06 IlH, erhenyl HI, 6.49 (IH, 

d, J = 11.0 Hz, H-71. 7.78 (IH, d, J = 11.0 Hz. H-81. Babl. Calcd for C16H18N2O~: C, 

63.6; H. 6.0; N, 9.3. Found: C. 63.2; H, 5.7; N, 8.8. Mass calcd for C16~18~204: 302. 

Found: 302 IM'. 1001, 243 IM-COOCH3, 71). 



-ion of 2 . 5 . 7 - P e  1241 vlth D W  
, . . 

TO a solution of a 10.2 g, 1.25 m o l l  in toluene 110 ml) w a s  added DMRD 10.36 g. 

2.50 moll and the mixture left at room temperature for four days. TIC gave one main 

band whlch uaa r~oldted 8 5  3-lE~-dicarbome~hoxyetheny1-2.5,l-irimethylpyriolo11,2- 

ylpyrlmidine (ZZ1 10.06 g. 15.5%) as a red solid. (from 95% ethanol) rnp 65-67OC; nmr 

2.05 13H. CHI-21, 2.33 13H. CHJ-71, 2.57 (3H, CHJ-5). 3.27 and 3.75 13H. COOCHI), 6.18 

I ,  1 ,  6.88 IlH, "-81, 7.21 IlH, ethenyl Hl. m. Calcd for C16H18N204: C. 63.6; ti ,  

6.0: N, 9.3. round: C. 63.2; H, 6.2: N, 9.1. Mass calcd for C16H18N~04: 302. ~ o u n d :  

302 I d ,  100), 243 IM-COOCH1. 791. 
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