
Co44 .lnzo 81.06 I21 5 05 5o2.orl;o 

Pcrgamon Pres [.rd. 

SYNTHESIS OF HETEROCYCLICS VIA ENAMINES-IX’ 

REACTIONS OF l-SUBSTITUTED-4,4,6-TRIMETHYL-1,4- 
DIHYDROPYRIMIDINE-2(3H)THIONE DERIVATIVES WITH 

DIHALOCARBENES. 

HARJIT SINcti* and PARAMJIT SI~GH 
Department of Chemistry Guru Nanak Dev University. Amntsar-143005. India 

(RrccGw/ 111 U.K. 8 Ma,r 1980) 

Abstract-- Dichloroarbene with I-substitutcd-4,4.6-trimethyl-1.4-dihydropyr~midine-2(3H) thlonc 
derivatives (2) formed 7.7-dlchloro-3- [(dichloromethyl )thio ;-2-substituted-1.5,5-trimethyl-2,4- 
diazabicyclo [4,1.0] hept-3-ene (3) and 7,7-dichloro-2-subst~tuted-1,5,5-tr~methy~-2.4-diazabicyclo [4.1.0] 
heptane-3-thione (4). On heating as such or under acidic or basic conditions, 3 changed to the correspondmg 
4 quantitatively. Diiodocarbene with 2 (R = CHJ.Ph) formed mainly the corresponding I-subsliluled-4,4.6- 
trimethyl-t.4-dihydropyrimidine_2(3H) one 7 (R = CHA.Ph). 7 (R = CHJ). 

For procurmg modified nucleosides, ring transfor- 
mations of biological pyrimidines (1) have attracted 
considerable attention.2*3 These pyrimidines in- 
variably possess C,.C,-enamine double bond” and 
majority of their transformations reported are the 
outcome of their reactions at the enamine 
chromophore with electrophiles and nucleophiles.’ 
The addition of a methylene bridge across C,.Ch- 
double bond of uracil”-* and uridine” derivatives has 
been performed with CH212Zn6.’ and carbenes,” and 
some of these adducts have ken converted to 
diazepine derivatives.’ 

The ring transformations of such pyrimidine 
derivatives possessing an additional functionality 
would be of added interest as the incorporation of such 
pyrimidines and their ring interconversions in 
nuclcosides would provide modified nucleosides of 
biological interest. I-Substituted-4.4.6-trimethyl-1,4- 
dihydropyrimidine_2(3H)thiones (2) constitute one 
such category possessing a thione functionality at C2 
and hence we became interested in their ring 
transformations.’ Here are reported their reactions 
with dihalocarbencs. 

RESLLTS ASD DISCIJSSIOK 

1,4.4,6-Tetramethyl-1.4-dihydropyrimidine- 
2(3H)thione (2, R = CH,) with dichlorocarbene gave 
two products, R, 0.9 and 0.5, in the ratio which varied 
with the mode of generation of dichlorocarbene. 
Under catalytic-two-phase conditions using 50 7;) 
aqueous sodium hydroxide and triethyl- 
benzylammonium chloride as catalyst, the product, R, 
0.9, was the major product and its amount increased 
with time. al the cost of the product, R, 0.5. 

Thecomponcnt, R ,0.9. in its mass spectrum showed 
theparentlonpeakat M” m/e 334 indicating that two 
dichlorocarbene units were added to the parent 
molecule (M ’ ’ m:e 170). The loss of CHCI, and 
SCHCI, from the parent ion to form peaks at m/e 251 
and 219 respectively showed that one dichlorocarbene 
unit was attached at thioureido sulphur to 
constitute- SCHC12. The second dichlorocarbene unit 
added across the enaminc double bond as in the ‘H 
NMR spectrum of the product, the chemical shift of 

the enaminc -Cs H of the precursor shifted upfield 
and appeared at 62.00 and in its uv spectrum, the 
absorption band at i,,, 257-charactcnstic for these 
pyrlmidines was also absent. Hence. this component 
was assigned the structure 7.7-dichloro-3- 
[(dichloromethyl)thio j 1,2.5,5-tetramethyl-2,4- 
diazabicyclo [4.1.0] hept-3-ene (3, R = CH,, X = Cl) 
which was further supported by the fact that in its ‘H 
NMR spectrum the two gemdlmethyl groups which 
appeared as a singlet at ril.25 in the precursor, now 
appeared at (5 1.7 and I. I8 indicating the non-planarity 
of the ring. 

The second component. R, 0.5, showed the parent 
ion peak at M +’ m/e 252, indicating that only the 
dichlorocarbene unit had been added to the parent 
molecule. In its mass spectrum the absence of peaks 
formed by the loss of CHCI, and SCHClz showed the 
absence of -SCHC12. It was further supported by the 
presence of a signal at 6176.31 (>C = S)’ in its “C 
NMR spectrum. in which the only olefinic carbon 
( = CSH-, 6 I10.63)of the precursor had changed to an 
sp3 carbon and appeared at ri43.68. Unlike the parent 
compound, it did not show any absorption band at i.,,, 
257 in its UV spectrum. In the ‘H NMR spectrum. 
again gemdimethyl formed two signals at (51.42 and 
1.5, indicating the non-planarity of the rmg and the 
C,-H appeared upfield at 61.75 (s). Hence, thrs 
component was assigned the structure 7,7-dichloro- 
1.2,5,5-tetramethyl-2.4-diazabicyclo [4. I .O] hcptane- 
3-thione (4, R = CH,. X = Cl). 

On momtoring the progress of the reaction. it was 
found that initially,4 (X = Cl) was formed and then 3 
(X = Cl) started forming. Thus. dichlorocarbene 
added at C,,C,-enamine double bond of I-substituted- 
4,4.6- trimethyl- l,4- dihydropyrimidinc- Z(3H)thione 
(2) to form 4 (X = Cl). Subsequently the anion 5 
(X = Cl) and dichlorocarbene formed the anion 6 
(X = Cl) which gave the product 3 (X = Cl). 

Here also, as reported by Nicolctti,’ the use of 33 ‘;,, 
aqueous sodium hydroxide avoided the formation of 
side products and 4 (X = Cl) was formed as the major 
product. When dichlorocarbene was generated from 
chloroform-potassium t-butoxide or from sodium tri- 
chloroacetate by refluxing in DME or under catalytic- 
two-phase conditions using TEBACI, 4 (X = Cl) was 
formed as the major products. 
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In order to cheek the gcncrality ofcycloadditions of 
dichlorocarbcne with I-substituted-4,4.6-trimethyl- 
1,4-dihydropyrimidine_2(3H) thtonc derivatives, the 
reactions of 2 (R = Et, C,HS. p-tolyl) with 
dichlorocarbcne were studied. In case of 2 (R = Et) 
under catalytic-two-phase conditions the correspond- 
ing4 (X = Cl) was formed as the major product and 3 
(X = Cl) as minor product whereas in the case of 2 
(R = C,H,. p-tolyl) the corresponding 3 was formed 
as major and 4 as minor product. Rut when 
dichlorocarbenc was generated from chloroform and 
potassium t-butoxide in all these cases.4 was formed as 
the major product because 3 chanpcd quantitatively to 
4 under basic conditions. 

On heating as such at IO0 I IO” and in the presence 
of a base or strong mineral acid, derivatives of 3 
changed quantitatively to thccorresponding4. Thus in 
a single pot experiment the crude product mixtures 
were heated as such in sulphuric acid on a water bath 
and the corresponding 4 was obtained in 90 93”,, 
yield. providing a convenient method for the syntheses 
of derivatives of 4. 

On heating. 3. (i) in qumoline solution at 200” (ii) as 
such at 210-220”. (iti) in a sealed tube in methanol 
solution containing sodium mcthoxide and (iv) in 
dioxane solution in the presence of potassium t- 
butoxide. sodium hydride or sodium amide. only4 was 
formed which did not undergo any further change. 

We argued that the adducts of dibromo- or 
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Scheme I. 

diiodocarbencs with 2. due to the bulkiness of the 
halogen atoms and low dissociation energy of C -Br 
and C-l bonds compared to C-Cl bond, might 
undergo ring expansion reaction. Hence. WC studied 
reactions of dibromo- and diiodocarbenes with 
derivatives of 2. 

Dibromocarbcne generated from bromoform and 
potassium t-butoxide in t-butanolidioxane with 2 
(R = Me) gave two products. KJ 0.45 and 0.25, in 20”,, 
yield each. The component, R J 0.45, in its mass spec- 
trum showed the parent ion peak at M +-. m/e 327. In its 
’ H NM R spectrum. it showed four 3H singlets at 1.37, 
1.46, I.8 and 3.5 due to four Me groups. like its 
dtchlorocarbene adduct analog and was assigned the 
structure: 7,7-dibromo- 1,2,5,5-tetramethyl-2.4- 
diazabicyclo-[4.1.0] hcptan-3-thione 4 (R = Me. 
X = Br ). The second component, R ,. 0.25. was found to 
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(b) Similarly. 2 (R = MCI on rcaotion with Jibromocar- 
bcnc generated from BuOK and bromolbrm formed 4 
(R = Mc.X = Br)aswcllas7(R = Melwhcrcas2tR - Phi 
under these condltlons formed only 7 (R - Ph) in good 
yields. 

R<*c riorl o/ 3 II i//l clrrotl~)cctrh(,,rc, A cooled 50 ‘I,, NaOH aq 
(25 ml) was added dropwisc at room temp to a stirred soln 01 
iodoform (X.Og. 002molc) and 2 iO.01 molcl in 
benzene CH:(‘I, I IO0 InI) containing TEBAC I (0.2 p) as 
cotalqst. o\er :I period of 0.5 hr. It was stirred at room tcmp 
for 3 dabs. The reaction was diluted with water. the organic 
layer sepnratcd. washed with water and drlcd IN~,SO, ). The 
solvent was dlstilled oil and the mi\turc wa.\ chromato- 
praphcd IO give the corwponding 7 in yields t:tbulatcd b&w : 

s. No. 
Amount of ‘I,, ol’ (7 I ‘I,, of 

R= (2) taken formcd.‘.h unreaclcd (2 I 

I. CH, I .70 30 60 
2 C,lli 2.32 60 35 

“In thcsc rcactmns analogous (4) were not l‘ormed:hwhcn 

dilodocarbene was generated from iodoform and t-BuOK. 
again the same product &a3 formed in the %ame y~cld but the 
time taken was conslderably Icss (4X hr). 

Kc,( rio,~ o/ 2 11 it/l hrowiw ot~d t-BuOKirr t-BuOH. A soln 
of 2 (0.01 mole) in t-HuOH (50mII containing an cxccss of I- 

HuOK and Br, (0.2 ml) was relluxcd The progress of the 
reaction wasmonitorcd through tic ofahquot portions ofthe 
mixture drawn at regular interva!s. The reactlon uas tiorked 

up after IZhr. The solbcnt nas distlllcd off and the r&iuc 
treated with water. It was cxtraoted with EtOAc (lOOmI). 
dried and sol\cnt remo\cd to girt ;I mixture &hi& on 

chromatography owr neutral alumina gake the corrcspond- 
ing 7 in almost quantitative yield. 

Slmllarly. H hen instead of Br2. I2 \cas used in catalytic 
amount again the corrcspondlng 7 was formed in good yields 
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