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Amidinoyl isothiocyanates react with simple enamines /I to give derivatives of 1,4-dihydropyrimi­
dine III and amidinoylthioureas / V. Spectral data (JR , UV, I H NM R) of compounds synthesized 
are presented. 

Amidinoyl isothiocyanates I , which are relatively readily accessi ble , are reactive 
compounds well entering the cycloadditioJ1 reactions by their beterodiene grouping. 
Some (2 + 2) cycloadditions taking place a t the C = N groupingl, or at the C = S 
double bond of the isothiocyanate group have already been reported 2

• The diene 
grouping enabling the (4 + 2) cycloaddition to proceed was utilized for preparation 
of dimers of these isothiocyanates3 and for reaction with HSCN (ref.4

). This paper 
reports the preparation of sixmembered heterocycles by reaction of some simple 
enamines with the easily polarizable grouping of amidinoyl isothiocyanates. 

f a'- lei 

1, 'a- fVd f i fa - flIg 

Amidinoyl isothiocyanates la-Id were found to react almost immediately with 
N-(l-cyclohexenyl- or pentenyl)morpholine or piperidine (i I) in a 2 : I molar ratio 
affording two compound~ ; both were safely identified (el. Table I). The fir st was the 
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ex pected correspon ding, 1,2-di substituted he xahydroquinazo line-4-thione when 

u ~ ing cyc lo hexenylmorpholine or piperidin e, or 1,2-di substituted tetrahydro-l l-/­

-cyclopenta-[d}pyrimidine-4-thione when starting from cyclo pentenylmorpho line 

o r piperidine. The second prod uct was a derivative of amidinoylthiourea. Formation 

of both types of substances can be ra ti o nalized as follows: Jso thiocyana te J react s 

thro ugh it s I A-dipole with the C = C bond of the enamine II via cycloaddition to 

furnish the unstable and not isolated intermediate; cleavage of a mo lecule of seconda­

ry a mine resulted in its stabili zation (" aromatization") . The la tt er reacts with another 

TABLE I 

Data characterizin g pyrimidines lIla - llIg 
-.--."----,------------------------------~------- .--~----~. -- - -

X N;:a Mol. formula Calculated / Found M.p. , QC 
Co mpound Z n Mr 

- ------._----
yield, ~~ 

%C % H % N 
- - - -----------------_. ----------------- ,-----_ ._-_._ .-

lIla 4-Br Mo C ' 7H , s BrN 3 OS 52·04 4·62 1070 228- 231 
I (392-6) 52·\7 4-49 10·51 61 

nIh 4-CI Mo C ' 7H , sClN 3OS 58·69 5·21 9·22 231 - 234 
I (347,8) 58·51 5· 13 9·34 69 

ll1e H DP C zs H z, N 3S 75·91 10·62 10·62 169 - 172 
I (395·5) 75·83 5·27 10·71 71 

IlId H PPA C23 H 14N4S 71·09 6·23 14-42 226 - 227 
I (388·5) 71·23 6·17 14·53 65 

1Iil' 4-Br Mo C , sH zoBrN 3 OS 53·20 4·96 10·34 176 - 17S 
2 (406-4) 53·11 4·76 10-46 65 

I1JI 4-CI Mo C , s H zoCIN 3OS 59·74 5·37 11·71 238- 241 
(361'9) 59·57 5-45 II -47 68 

IlIg H Mo C,sH2 ,N3 OS 66·02 6-47 12·8 1 240-245 
2 (327-4) 66·13 6·23 12·63 74 

I Va 4-Br Mo C , 7Hz 3BrNaOS 49 ·63 5·63 13 ·62 139 - 140 
CH1 (411-4) 49·80 5·37 13'51 72 

IVb 4-CI Mo C'7HZ3CINaOS 55·65 6·32 15·27 142-145 
CH z (366'9) 55·71 6-40 15-42 67 

IVc H DP C24H 24N4OS 69·20 5·8 1 13-45 140-142 

° (416'5) 69·31 5-10 13 ·57 69 

I Vd H PPA C12H27N sOS 64·52 6·65 17·10 158 - 159 

° (409,5) 64·47 6·70 17·35 61 

II Mo morpholine, DP diphenylamine, PPA phenylpiperazine. 
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m o lecule o f 1 to the co rrespondi ng amid inoylthio urea J V. Th is reactio n course is 

in line with those indica tive of reacti o ns of aroy l iso thiocyana tes with ena m ines 5 

o r some flu o rin a ted bellZimid oy l iso thi ocyana tes; the cycloadditi o n int ermedia te 

was in some cases iso la ted 6
. L ike systems. as ketene d iace ta ls react by the sa me cycIo­

a ddition-elim in atio n mechani sm with benzimidoy l iso thi ocyana tes 7. 

The structure o f fin a l pyrimidines 1110 - Ill g was unamb iguo usly infe rred fro m 

spectral data (Ta bles II a nd III ). T he v ibra tions in I R spect ra are indica tive of a pyri­

midine ring (1 600 cm - I
) , and a sat u ra ted cycIo hexa ne o r cycIo penta ne r ing (2 900 

em - 1). The U V spectra revea l a ba nd a t 340 nm ve ry cha racte ri stic o f a ll 1,2-d i-

T ABLE 11 

Speclra l dala of pyr imidines IfIa- llly 
------------~- -- - -

IR, cm - I U V, nm 

Compound 
I'(C,= C) v(C~"' N ) I'(C H) J'lI\ax log I: )'f ll :lX log I; 

---------~ .--.-.. _---_._-- - -- --

fIla 1 585 1 620 2845,2950 

ll1b I 590 I 6 15 2840,2950 

I11c 1 590 I 620 2 845, 2 950 

IJJd J 595 1 630 2830,2940 

fIfe J 585 J 610 2 850, 2 930 

!!II 1 590 1 610 2 850, 2930 

ll1g 1 590 1 6 10 2845, 2 930 

T ABLE III 

1 H NMR D ata (0, ppm) of pyrimidines IIla - IIlg 
-------- . __ .-_._--- -----_. __ .-

Co mpound 

JJla 

JJlb 
IIle 

J!Id 

!lIe 

flIl 
Jllg 

1·67 
1· 67 
1·69 

H a 
C 

2·05 
203 
2·05 
2·00 
2·07 

2·JO 

2·55 2·89 
2·60 29 1 
2-43 3·00 
2·57 2·98 
2·53 275 
2·5 1 2·75 
242 2·75 

-_._--- -"--- --,. -- --.~---. 

225 4·25 344 4-48 
22 1 4· 25 345 4-49 
282 4 ·25 34 3 4·28 
250 4·26 340 4·36 
227 4·25 342 4·39 
222 4·24 340 4-45 
229 4·20 340 4·39 

3·37 7'5 1 
3·37 7-45 

696 
3-47 7·10 
3·36 7-42 
3·35 7-42 
3·3 1 7-45 

--------~-

a Protons of the cycloalka ne mo iety, b protons al am ine compo nent C p roto ns of the a ro matic 

substituent. 
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substituted pyrimidines 5
. The lH NMR spectra display clearly distinguishable signals 

of protons of the original secondary amine and the newly appearing ones of the cyc-
I I I 

lohexane or cyc10pentane ring. The absence of the enamine proton (- N- C= C- H) 
provides an evidence for elimination of the secondary amine. Identity of amidi­
noylthioureas lVa-1Vd was corroborated by an independent synthesis from the 
corresponding isothiocyanate and secondary amine. The equimolar benzene solu­
tions of la-ld and secondary amines gave upon standing the respective thioureas 
1 V; their physical constants and spectral data were in a good agreement with those 
of the thioureas isolated. 

EXPERIMENTAL 

Infrared spectra of saturated chloroform solutions were measured with a Specord. model 71 
(Zeiss. Jena) spectrophotometer in KBr cell s (I = 0'24 mm). The electron absorption spectra 
were taken with a Specord UV-VIS (Zeiss, Jena) apparatus in the 200- 800 nm range in 10 mm 
quartz cells; concentration of methanolic solutions of compounds Illa- IIlg was 3 . 10 - 5 moll - 1 

The I H NMR spectra of pyrimidines Illa-Illg dissolved in deuteriochloroform were recorded 
with a Tesla BS 487 C instrument operating at 80 MHz; tetramethylsilane was the internal 
reference. 

Amidinoyl isothiocyanates were prepared according t05
, N(1-cyclohexenyl- and pentenyl)­

morpholine according to8
. 

A solution of 1(20 mmol) and II (10 mmol) in acetone (25 ml) was boiled for 15 min, the red 
solution was left to stand at the room temperature overnight and the separated yellow precipitate 
of the dihydropyrimidine derivative was suction -filtered, washed with a little amount of ether 
and crystallized from ethanol. The mother liquor was concentrated to a miniiTIal volume, the 
separated amidinoylthiourea was filtered off, washed with a little amount of ether and crystallized 
from ethanol. Yields and physical cOnstants of pyrimidines Illa - IIlg and thioureas IVa- IVd 
are listed in Table I , spectral data of Illa- IIlg in Tables II and III. 
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