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Abstract: Several 2- and 5-propynyloxymethylpyrimidines were synthesized and their 
mtramolecular Diels-Alder reaction was studied. The roducts of the reaction were 
5,7-dihydrofuro[3,4+Jpyridines and 1,3-dihydrofuro 3,4-cJpyridines, respectively. P 
Introduction of one or two alkyl (aryl) groups at the a or y position of the side-cham 
of the 5-propyn 
phenomenon is h 

loxymethylpyrimidines results in an increased reaction rate. This 
~scussed in terms of relative rotamer population. Substitution at the 

alkyne group or in the pyrimidine ring retards the rate of the cycloaddition reaction. 

Recently, there has been a growing interest in inverse electron demand Diels-Alder reactions 

of six-membered heterocycles like tetrazines and triazines with appropriately substituted al- 

kenes or alkynesl. Several less x-electron deficient diazinesl-3 and even pyridines*$ have also 

been shown to undergo this type of reaction, especially when the intramolecular version of this 

reaction is employed. In previous studies we observed that pyrimidines containing an -X-CH2- 

CHz-C&H (X = 0, S, NAc, CI-Iz) group at position 2 (or 5) required reaction temperatures of 180 - 

2OO’C to give these intramolecular Diels-Alder reactions 3. Surprisingly, when X = C(CN)z the 

cycloadditions could be performed at much lower temperatures (about 13O’Y.Y. This rate enhan- 

X = 0, S, NAc, CCNh, CH2 

cement is not uncommon in intramolecular reactions and can be ascribed to two factor&. First, 

the Thorpe-Ingold (scissoring) effect, caused by the two cyano groups, decreases the angle at Ca 

between diene and dienophile, thus enabling a closer approach between the diene and 
dienophile and thereby increasing the reaction rate 7. Secondly, it has been recently recognized 
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that steric interactions by the cyano groups would relatively enhance the population of the 

reactive qyn rotamers around Co - Cg, thereby favoring the q&addition reactions. 
To investigate wether the cycloaddition can also occur when the heteroatom is not present in 

the a-, but in the g-position, we decided to synthesize several 2- and 5-propynyloxymethyl- 

pyrimidines, 4 and 7 respectively, and to study the course and rate of cycloaddition. To obtain 

further insight in the relative importance of sterically hindering substituents in the a-position 

of the side chain in 4 on the intramolecular Diels-Alder reactions of pyrimidines we prepared 

some 5-propynyloxymethylpyrimidines that contain in the a-position no substituents (4a), one 

methyl group (4b), one phenyl group (4c), two methyl groups (4d) or a cyclopentyl group (4e). In 

addition we studied the influence of two methyl groups in the pposition of the propynyloxy- 

methyl side chain (4f) and of a f-butyl group in position 2 of the pyrimidine ring (4g) on the rate 

of cycloaddition. To gain insight in the influence of sterically hindering substituents at the al- 

Scheme 1 

Br 
1 BuLi 

2a; R1 =H,Rz=Ph 

b; R1=R3=Me 

c; R1,R2 = -(CH2)4- 

3a; R1= R;! = R3 = H 

b; R1=Me,Rz=R3=H 

c; R1=R;!=H,R3=f-BU 

4a; R1=Rz=R3=Rq=H 

c; R1=Ph,R;!=R3=%=H 

e; R1,R2 = -(CH2)4-, R3 = % = H 
g; R~=R~=R~=H,%=~-Bu 

b; RI =Me,Rz=R3=Rq=H 

d; R1=Rz=Me,R3=%=H 

f; R1=R;!=%=H,R3=Me 

5a; R1=R3=H 
b; R1 = Me, R2 = H 

7a; Ry=Rz=R3=H 
b; R1=R3=H,R;!=Ph 

c; R1=Me,R:!=R3=H 

d; R1 =! Me, R2 = H, R3 = SiMe3 
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kyne group or ln the pyrlmldine ring we synthesized some 2-propynyloxymethylpyrlmldlnes 

which contain no substituents (7a), a phenyl group at C-5 of the pyrlmldlne Ub), methyl substi- 

tuents at C-4 and C-6 of the pyrlmidlne (7~) and a compound with a trlmethylsilyl group at the 

alkyne and methyl groups at C-4 and C-6 of the pyrlmidlne (7d). 
It was found that the 5propynyloxymethylpyrimldlnes 4a-g are easily accessable by the me- 

thods outlined in Scheme 1. Treatment of 5-bromopyrlmldine 1 at -100°C with n-butyllithium 

resulting in halogen-lithium exchange9 and subsequent reaction with benzaldehyde, acetone or 

cyclopentanone gives the 5-hydroxymethylpyrlmidines 2a-c. These compounds are converted 

into the propynyloxymethylpyrimidines 4c-e by reaction with propargyl bromide. The 

compounds 4a,b,f,g have been prepared by reaction of the sodium salt of the appropriate 

propargyl alcohol with 5-bromomethylpyrimldines 3a16 and 3bIl, which have been described in 

the literature and with 5-bromomethyl-2-t-butylpyrimidine 3c, which was synthesized from 5- 

bromo-2-t-butylpyrimidine 12. The 2-propynyloxymethylpyrlmidines 7a and 7c were prepared 

from the corresponding 2-chloromethylpyrimidlnes 5a13 and 5b1* by reaction with the sodium 

salt of prop-2-yn-l-01; 7b was conveniently prepared from 2-hydroxymethyl-5-phenylpyrimidlne 

(6) and propargyl bromide. The trimethylsilylated 7d was obtained in good yield from 7c by reac- 

tion with n-butyllithlum in THF at -70 OC followed by treatment with trimethylsllylchlorlde. 

All propynyloxymethylpyrimidines 4 and 7 except 4g underwent cycloaddition at 140 “C in 

nitrobenzene into the corresponding 1,3-dihydrofuro[3,4_dpyrldines 8a-f and 5,7_dihydrofuro- 

[3,4_Mpyridines 9a-d in good yields; 4g reacted very slowly at 14O’C and was reacted at 160°C to 

give Sg (see Table). The structures of the cycloaddition products were established by their 1H 

NMR spectra and confirmed by mass spectroscopy and/or elemental analyses. This new method 

to obtain 1,3-dihydrofuro[3,4-dpyridines is of interest since they can easily be converted into 

analogs of pyridoxine (vitamin R6)i5. 
The 1,3-dihydrofuro[3,4_cJpyridines are readily oxidized when kept in contact with air. For 

example, 8d appeared to be completely converted into 3,3-dimethylfuro[3,4-dpyridin-1(3H)-one 

(lOa when kept for two months and 1,3_dihydrofuro[3,4-dpyridine @a) oxidized rapidly to a 

mixture of the known furo[3,4cJpyridin-1(3H)-one (lob) and furo[3,4~pyridin3O_one (10~116. 

10a IOb 

The other compounds 8 also showed a tendency to oxidize rapidly, analogous to the behaviour 

of 1,3-dihydroisobenzofuran17. Therefore, these compounds 8 should be stored under nitrogen. 
The rate of the cycloaddition reaction was monitored by IH NMR spectroscopy. A solution of 

20 - 50 mg of the pyrimidine was dissolved in 0.5 ml of nltrobenzene, flushed with nitrogen, 

stoppered and heated at 140°C in an oil bath. ‘Ihe temperature was kept constant within 1°C and 



5614 

TABLE 
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Reaction rates, products and yields of the intramolecular DiebAlder reaction of 4a-g 

and 7a-d in nitrobenzene at 140 f l°C. 

4 

RI R2 R3 % rate constant x 103 WI t1/2 0 product yield (%I 

J 

8 

4a H H H H 0.069 2.80 8a 90 

4b Me H H H 0.128 1.50 $, 84 

4c Ph H H H 0.108 1.75 8c 81 

4d Me Me H H 0.667 0.28 8d 68 

4e -(CH2)4- H H 1.194 0.16 8e 81 

4f H H Me H 0.231 0.83 8f 70 

4g H H H t-Bu a) a) rqp 59 

a) This compound was reacted at 16O’C. Rate constant = 0.055 x 10-3 s-1; t1/2 = 3.4 h. 

7 

I 5 
R *ti I) O 
Rl 

9 

RI R2 R3 rate constant x 103 (s-l) t1/2 Q product yield (o/o) 

7a H H H 0.169 1.13 9a 63 

7b H Ph H 0.128 1.50 4b 87 

7c Me H H 0.139 1.39 9c 92 

7d Me H SiMeg 0.081 2.40 9d 53 

after several time intervals a spectrum was measured and the high-field signals were integrated. 

A plot of -In Ct/Co against t revealed that the reaction obeys simple first order kinetics and thus 
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the reaction constant k and the half-life time (tl/z) could be calculated. Addition of p-nitroto- 

luene as internal reference revealed that after heating the mixture for at least six half-life tunes 

(t1/2) the signals of the product accounted for at least 90% of the starting material. Therefore, de- 
composition hardly occurs. In the spectra of the reaction mixture formed after partial reaction of 

the starting material an extra signal at 6 = f 5 ppm was observed, which disappeared after pro- 

longed heating. In the reaction mixture obtained from the compounds 7c and Id a larger signal 

appeared at f 2 ppm accounting for about 3H as compared to product formed. These signals are 

ascribed to hydrogen cyanide or acetonitrile, respectively. No trace of a tricyclic intermediate is 

observed in the 1H NMR spectra, indicating that the cycloreversion reaction to the pyridine 

compounds is fast and the rate determining step is the addition of the acetylene group to C-2 

and C-5 of the pyrimidine. 

From the rate of cycloaddition of compounds 4a-e (see Table) it is clearly seen that the reac- 

tion rate increases when substituents are introduced at the a-position. The presence of one 

methyl or phenyl group only has a small enhancing effect on the reaction rate (i 1.8), but two 

geminal substituents increase the reaction rate significantly (& 10). This increase of reaction rate 

is satisfactorally explained by a relative increase of the population of the reactive syn-rotamers 

about the Ca - 0 bond (Scheme 2). In compound 4e (Rl,R2 = -(CH2)4-) the cyclopentyl group 

sterically hinders the unreactive anti-rotamers and consequently the highest reaction rate is 

found for this compound. 

Scheme 2 

anti-periplanar 

P = pyrimidine 

anti-clinal syn-clinal syn-periplanar 

For compound 4f, which contains two methyl groups at the -y-position there is also a signi- 

ficant rate enhancement. Again, this can be explained by a more easily attainable reactive syn- 

rotamer about the 0 - Cy bond, although the rate enhancing effect is smaller then for substitu- 

ents on Ca. For compound 4g a strong decrease of reaction rate as compared to 4a is observed. 

Due to steric hindrance by the t-butyl group approach of the alkyne group to the pyrimidine ring 

will be hindered. This same effect is also found for the 2-propargyloxymethylpyrimidines 7b-d, 
which all react slower than the unsubstituted 7a. Introduction of substituents on the diene or 

on the dienophilic acetylene causes a decrease of the cycloaddition rate. Substituents on the ace- 
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carboxylic acid. Yield: 75%; mp 170-171°C (hexanes); 1H NMR KDCl$ 6 9.30 (s, Z-I, H-4 and H- 
6), 1.41 (s, 9H). HRMS Calcd. for CgH12N202 (M+): 180.0899. Found: 180.0898. 
Anal. Calcd. for CgH12N202 (M = 180.20): C, 59.98; H, 6.71; N, 15.55. Found: C, 60.09; H, 6.64; N, 
15.49. 

A mixture of 2-t-butyl-5-h droxymethyl yrimidine (150 mg; 0.9 mmol) and POBr3 (1 ml) was 
heated at 120°C for.4h. L&t #I er cooling 

’ 
e mixture was poured on ice and neutralized with 

(M 04) of the or anic la er and concentration gave 
~~~~~$!?&-~?y~~ (aeld $46; rnx 3l-32’S; IH &klR (CDCl$ 6 8.75 (s, 2H, 
do;! H-6), 4.40 (s, , 1.40 (s, 9H). HRMS Calc . for CgH13BrN2 (M+): 228.0263. Found: 

. . 

$nthesis of the 5-(2-twotwnvloxymethvlhwrimidines 4aLbf.1~ from 5-bromomethylpyrimidines 
L!k 
The bromide (1 mmol) was added to a 
of 1.5 mmol of 80% sodium hydride to 2 mmol of 
was refluxed for 3 h. Water (30 ml) was added and 

2.61 (t, J = 2.4 Hz, U-I). 
Anal. Calcd. for CsH$J20 (M = 148.16): C, 64.84; H, 5.44; N, 18.90. Found: C, 64.56; H, 5.47; N, 
19.22. 

WI), 4.13 (m, w), 2.50 (t, J = 2.4 Hz, 

Anal. Calcd. for CgHlfl20 (M = 162.19): C, 66.64; H, 6.21; N, 17.27. Found: C, 66.52; H, 6.29; N, 
17.39. 
5-(2-Methvl-3-butvn-2-vloxvmethvl)Dvrimidine (4f) 
hydrobromide salt of 3alo and the sodium salt of l,l-himethylpropynol. Yiel 

This compound was rred from the 
4 (based on the 

pFmidine hydrobromide salt, which was neutralized with one extra uivalent of sodium l,l- 
olate); oil; 1H NMR (CDC13) 8 9.16 (s, lH, H-2), 8.72 (s, ?&I , H-4 and H-6), 4.66 (s, 

F;;&;y:,“r$, 1.56 (siEy. HR$j C&XI.LXUO;;~~~~~N~~ (M+): 176.0950. Found: 176.0949. 
__ tv -5-(2-tVODvnV vm v )DV 

sodium ro 
P k?n 

4& This compound was rrs :oxx Fan& 
olate. Yield 89%; oil; 1H NMR (C ‘13) 6 8.67 (s, H-4 and 

4.22 (d, = . Hz, 2H), 2.47 (t, J = 2.7 Hz, lH), 1.39 (s, 9H). HRMS Calcd. for C&~&J20 ‘&+)I 
204.1263. Found: 204.1260. 

5-(2-oroovnvloxymethyl)pyrimidines 4c-e from the 5-hydroxymethyl- 

(1 mmol) was added to a suspension of 1.1 mmol of sodium hydride in 
mixture was stirred until the evolution of hydrogen had ceased. Then 

pro 
ad % 

argyl bromide (2 mmol) was added and the mixture was reflexed for 3 h. Water (50 ml) was 
ed and the mixture was extracted with ether (3 x 50 ml). The organic layers were dried 

(MgS04) and concentrated by evaporation of the solvent and the residue was purified by 
column chromatography using ether as eluent. 
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5-(Phenvl-2-nronynvloxvmethvl)nvrimidine (4cl 
60%; oil; lH hJMR (-3) 6 9:13-(s, lH, H-2), 8.7i (s, 2H, 

This coyund was p7refared from 2a. Yield 

4.18 (m, 2H), 2.53 (t, J = 2.4 Hz, 1H). HRMS Calcd. for 
-4 and H-6), .3 (s;5H), 5.73 (s, lH), 

5-(1-Methvl-1-(2-nrouvnyloxv)ethvl)ovrimidine ( 
CI&I~ZNZO CM+): 224.0953. Found 224.0940. 

Yield 45%; mp 48-49V (hexane); 1H NMR (CD@) s.12 
This corn ound was pr 

(s, lH,k2) 8 80 (s 3%: znH% 
4.00 (d, J = 2.4 Hz, 2H), 2.48 (t, J = 2.4 Hz, lH), 1.63 (s, 6H). HRMS C&d. for&HnN~O (M+$ 
176.0950. Found: 176.0945. 
Anal. Calcd. for C~OH~&I~O (M = 176.21): C, 68.15; H, 6.86; N, 15.89. Found: C, 68.27; H, 6.99; N, 
15.99. 

&Pro~vn~~oxv) 1 (DVI __ * . . 
ldm 5 v )cvc orient e (4 

ckld 32 % oik If-I NMR (8kl3i & b 12 :s -1H “H?u 8% (s 2H H-4 and Hd) 
This compound was srerared from 2c. 

2H), 234 (i, J. 5 2.4 HZ, lH), 2.5-1.7 (br, 8Hj. HI&S &id 
8 (d J = 2.4 Hz 

202.1108. 
for &H14N20 (M+.iO2.liO6. Found: 

2-Hvdroxvmethv A 2 M methanolic solution of sodium me&oxide (5.3 
ml) was added- dro wise at room tern erature to a stirred mixture of hydroxyacetamidine 

l-5-rylpyrimidine 2. 

hydrochlorid$e (50 rng) and l-dime ylamino-3-dimethylimonio-2-phen I-prop-l-ene tetra- 
fluoroborat$l (908 mg) m methanol (10 ml). The mixture was refluxed for 2y h, neutralized with 
acetic acid and concentrated. Water (25 ml) was added to the residue and the aqueous layer was 
extracted with ether (2 x 50 ml). After drying (M 

methyl-5phenylpyrimidme w” 
4) and concentration by evaporation of the 

) was obtained as ale yellow cr stals. Yield 
(hexanes/toluene); lH NMR (CDC13) 6 8.90 (s, !I -4 and H-6, I&I), 7.50 (br, 

Anal. Calcd. for CIIHI~NZO (M = 186.21): C, 70.95; H, 5.41; N, 15.05. Found C, 70.87; H, 5.38; N, 
15.09. 

2-(2Pronvnvloxvmethvl)wvrimidine (7a) A solution of 2-chlorometh 
mm01) in ‘l’HF (5 ml) was-added to a solution of sodium 

1 
ropynolate G 

yrimidine (5a)13 (1 

f 
1. mmol) in THF (10 

ml). The mixture was refluxed for 3h. After cooling, water 30 ml) was added and the mixture 
was extracted with ether (3 x 50 ml). The and concentrated 
by evaporation of the solvent. Column 

? 
ave 7a. Yield 51%; oil; 1H NMR (CDC13) 6 8.75 (d, 
H, H-5), 4.90 (s, 2H), 4.42 (d, J = 2.4 Hz, w), 2.46 

(M+-1): 147.0556. Found: 147.0558. 

5-Phenvl-2-(2-nroDvnvloxvmethvl)wvrimidine (7b) A solution of 2-‘hydroxymethyL5phen l- 
pyrimidine (6)-(150Vmis) in THF (5 ml) was added to a stirred suspension of sodium hydride 27 
mg; 80% suspension m oil) in d 

r 
THF (10 ml). After the initial effervescence had subsided 

pro argyl bromide (1 ml) was a 
ad %- 

rX ded and the reaction mixture was refluxed for 3 h. After 
itron of water (25 ml) the aqueous layer was extracted with ether (2 x 50 ml). The ethereal 

extracts were dried (MgS04) and concentrated by evaporation of the solvent. Column 
chromate a 
8.93 (s 2#J 

hy of the residue with ether as eluent 
-4 and H-6), 7.49 (m, 5H), 4.90 (s, w), 4. 1 

ave 7b. Yield 40%; oil; IH NMR (CDC13) 6 
1 (d, J = 2.4 Hz, 2H), 2.47 (t, J = 2.4 Hz, 1H). 

HRMS Cal’&. for C14HlzNfl (M+): 224.0941. Found: 224.0950. 

4.6-Dimethvl-2-(2-DroDvnvloxvmethvl)wvrimidine (74 A solution of 2-chloromethyl-4,6-dime- 
thylpyrimidine (56)14 (4.70 

P 
ropynolate (50 mmol) in T&F 

*-3O rnmoI)-in dry THF (15 ml) was added to a solution of sodium 
(50 ml). The mixture was refluxed for 3 h. After cooling water 

40 ml) was added and the mixture was extracted with ether (3 x 75 ml). The organic layers were 
dried (MgSO4) and concentrated by evaporation of the solvent. The residue was urified by 
column chromate a h usin ether as eluent. Yield 4.35 g (82%); oil; IH NMR (CD&) 6 6.94 
(s, lH, H-5), 4.74 g !d, g; - 4.35 d, J - 2.4 Hz, W), 2.45 (7H, 2 CH3 and C=CH). HRMS Calcd. for 
ClflllN20 @4+-l): 175.0872. Found: 175.0872. Picrate; m 100-102°C. 
Anal. Calcd. for C16H15N50s (picrate; M = 405.32): C, 4 % .41; H, 3.73; N, 17.28. Found: C, 47.17; H, 
3.61; N, 17.34. 

4,6-Dimethvl-2-(3-trimethvlsilvl-2-~row~vloxvmethvl~~vrimidine (7d) A solution of n-bu 
lithium in liexane (1.3 ml; 1.6 M) was added to a solution of 7c (352 m - i mmol) in dry THF 15 ‘r 

l- 

ml) at -70°C under a nitro en 
in dry THF (10 ml) was a $ 

atmosphere. Then a solution of trimet 
ded. After stirring for 1 h at -15OC a 1 M 

$lsilyl chloride (250 mg) 
Cl solution (30 ml) was 

added and the mixture was extracted with ether (3 x 75 ml). After drying (MgSO4) of the organic 
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layers and concentration corn ound 7d was obtained. Yield 350 m (71%); oil; lH NMR (CDClg) 
6 6.98 (s, 
C13H2~~1 lH, 

H-5), 4.80 (s, 2& 4 41 (s 2H) 2.50 
247.1267. Fo;nh: 24k80. 

(s, 6H, 2 CHg), 817 (s, 9H). HRMS Calcd. for 
(hi+): 

ct was isolated by 

6 8.53 (s, lH, H-4), 8.50 (d, J 
S Calcd. for C7H7NO (M+): 

121.0528. Found: 121.0531. 
8b) Yield 84%. oil. 1H NMR (CDC13) 6 8.51 (d, J = 5.1 

J = 511 Hz H-7) ‘5 6 (m 1H H-3), 5.05 (m, w), 1.53 (d, J 
(M+): 135.06‘kL F&& 13&k. 
e (8~) Yield 81%; mp 60-61T (hexane); IH NMR (CDC13) 

)’ 7 30 (s 5H) 7 17 (d 1H J = 5.0 HZ H-7), 6.18 (br, 1I-k 
,lNb (M+): 197.‘0841. F&m& 197.0834; 

Anal. Calcd. for C+IliNO (M = 197.23);2,nn79.16; 
1.3Dihvdro-33-dimethvlfuroJ3,4-cluvr 

H, 5.62; N, 7.10. Found: C, 78.84; H, 5.62; N, 7.03. 
e (S&. Yield 68%; 011; lH NMR (CDCl3) 6 8.52 (d, J = 

5.1 Hz,‘lH, H-6), 8.47 (6, lH, H-4), 7.19 (d, lH, J = 5.1 Hz, H-7), 5.05 (s, w), 1.52 (s, 6H). HRMS 
Calcd. for CgHlONO (M+-1); 148.0762. Found: _l4:2762. 

,3- v 3-sv ocvcloventvlfurol3,4clvvr (8e) Yield 81%. m 5961°C (hexane -2OT); lH 
Ns;Csb) 6 i:.q8 (d,-J = 5.1 Hz, lH, H-6), 8.43 (s, lH, H-4), 7.16 (x J = 5.1 Hz, lH, H-7), 5.00 (s, 
2H), 2.2-1.8 (br, 8H). 
Anal. Calcd. for CllHlrgug 
1,3-Dihvdro-Ll-dimet v 

=1475.22); C, 75.39; H,7.47; N, 7.99. Found: C, 75.42; H, 7.62; N, 7.88. 
13. clvvrrdme (8fl Yield 70%; 011; 1H NMR (CDC13) 6 8.50 (d, J = 

5.1 Hz,-lH, H-6), 8.49 (s, lH, H-4), 7.08 (d, J = 5.i Hz, lH, H-7), 5.10 (S, 2H), 1.47 (S, 6H). HR.MS 

compound was obtained u on heatin of a 
oil; IH NMR (CDC 3) 6 8.48 S, U-I, P P 
for CIIHI~NO (M+): 177.1154. Found 

5,7-DihvdrofuroJ3.4blvvridine (9a). Yield 63%; oil; *H NMR (CDClgI 6 8.48 (d, J = 4.8 HZ, lH, H- 
2), 7.54 (d, J = 7.5 Hz, lH, H-4), 7.15 (dd, J1 = 4.9 Hz, J2 = 7.6 Hz, lH, H-3), 5.15 (br s, 2HI, 5.07 (br s, 
w). HRMS Calcd.~r$H;;~ @f+~difi21.0528. Found: 121.0526. 
5,7-Dihvdro-3-&e v ol , lvvr e (9b). Yreld 87%; m 126-UK; 1H NMR (CDClg) 6 8.70 
(s, lH, H-2), 7.70 (s, 1H, H-4), 7.50 (mc, 5H), 5.21 (br s, W), 5. 2 (t, J = 1.8 Hz, 2H). P 
Anal. Calcd. for Cl$-IllNO (M = 197.23): C, 79.16; H, 5.62; N, 7.10. Found: C, 79.04; H, 5.56, N, 6.80. 
5.7~Dihvdro-2-methvlfuroJ3,4-blvvrr (9c) Yreld 92%. m 92-93T chexane). 1H NMR (CDC13) 
6 7.47 (d, J = 7.5 Hz,-lH, H-4), 7.06Idd~~.5 &, lH, H-3):5.1! (br, 2H), 5.04 (br, &III, 2.57 (s, 3H). 
Anal. Calcd. for C&NO (M = 135.16): C, 71.09; H, 6.77nF 
5,7-Dihvdro-2-methvl-4-trimethvlsilvlfuroJ3,4-blvvr 

10.36. F~tu~d: C, 7U.5; H, 6.87; N, 10.36. 
(9d2, Yreld 53%; orl; 1H NMR (CDC13) 6 

7.16 (s, U-I, H-3), 5.22 (br, 2H), 5.07 (br, w), 2.60 (s, 3H), 0.30 (s, 9H). HRMS Calcd. for CllH17NOSi 
(M+): 207.1079. Found: 207.1073. 

3,3-DimethvlfuroJ3,4cJvvridin-1(3H)-one (lOa) This compound was obtained in ood yield b 
air oxidation of compound Sa. M 

B 
97-98T (hexanes/toluene); IH NMR (CDCl3) 6 8 II- 33 (s, lH, 

4), 8.79 (d, J = 5.0 Hz, lH, H-6), 7. 0 (d, J = 5.0 Hz, lH, H-7), 1.74 (s, 6H). HRMS Calcd. for CgHgNO2 
(M+): 163.0633. Found 163.0632. 
Anal. Calcd. for CgHgNO2 (M = 163.17): C, 66.24; H, 5.56; N, 8.58. Found: C, 66.54; H, 5.76; N, 8.64. 
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