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CYCLIZATION OF GUANIDINES WITH a,8-UNSATURATED KETOMES:
IMPROVED SYNTHESIS OF 2-AMINODIHYDROPYRIMIDINE DERIVATIVES
CONTAINING GUANIDINE MOIETY

Yong Hae Kim", Cheol Min Yoon and Nam Jin Lee
Department of Chemistry, The Korea Advanced Institute of

Science, P.0. Box 150 Chong yang ni, Seoul, Korea

Abstract - 3,4-Cihydro-Z-amino pyrimidine derivatives 4a, 4b,
4c, 4d, de and 4f containing guanidine moiety were successfully
synthesized by cyciization of free N-menosubstitued guanidines
with a,B-unsaturated ketones in tertiary butanol at 25%.

These products are the first examples to be isolated as pure
compounds which are unstable 1n protic solvents such as water,
methanol and ethanol. However they are stable in solid states
or in aprotic solvents such as dimethyl sulfoxide, dimethyl

formamide, pyridine and chloroform.

With the aim of obtaining 2-aminohydropyrimidine derivatives containing guanidine moiety, cycli-
zation of guanidines with «,B-unsaturated ketones were examined. Both potent neurotoxin of

1)

tetrodotaxin and sax1toxin2) containing guanidine moiety have been known to be biologically
active. Simple ring compounds containing guanidine moiety3) have been also demonstrated tc be

biologically active Tike that of tetrodotoxin. Farlier, Traube and Schwarzd) reported that 1

was obtained by cyclization of guanidine with mesityl cxide under refluxing in tertiary butancl.

Later, Wendelin and Har1er5) have revealed that the reaction of guanidine and mesityl oxide
affords a mixture of 2, 3 or 4 and its dimer instead of 1. They carried out the reactions at

reflux temperature in tertiary butanol. It is likely that 2 major factor responsible for such
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formation of a mixture of isomers and dimers is due to a thermal isomerization and dimerization

of the unstable products. This should be especially critical at the elevated temperature uti-
Tized in both reaction procedure and purification by recrystallization with protic solvents.
Accordingly we carried out the cyclization at room temperature and have found that the reactions
of guanidines with mesityl oxide, dypnone or benzalacetophenone at ca. 25%C afforded highly pure

products of 3,4-dihydro-2-amino pyrimidine derivatives (ﬂgfgg)s) in good yields.
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R1=R2=R3=CH3, R4=H, CH3, CHZCH3 fa: R1=R2=R3=CH3, R4=H 80
R1=R2=Ph, R=CH, ab: R1=R2=Ph, R3=CH3, R4=CH3 81
Ry=R,=Ph, Ry=H Ac: Ry=R,=Ry=R,=CH, 80
4q: R1=R2=R3 =CH3, R4=CH2CH3 84
e R1=R2=Ph, R3=H, R4=H 72

4f: 4a acetate salt

A typical procedure is as follows. Guanidine thiocyanate (5.9g, 0.05M) was suspended in tert-
BuOH-tert-BuOK {X: 1.95g, 0.05M, tert-BuOH:80m1) under anhydrous nitrogen. After the mixture
was refluxed for lh with good stirring, precipitate of KSCN (ca. 4.3g) was removed by filtration.
Mesityl oxide (4.9g, 0.05M) was slowly added to the free guanidine solution. The mixture was
kept at ca. 25% for ca. 3h with stirring under anhydrous nitrogen. Removal of tert~BuCH at

25% under vacuum gave a red color solid (6.80g). The residue was twice washed with acetonitrile
(10m1) to remove impure sidg products and solvent, and then dried to give a pale yellow needle
crystal (5.52g, 80%), whose nmr, uv, ir spectra and elemental analysis meet 4a. Elemental

analyses of 4b-4f meet their corresponding formulas.

4a: mp 161-63°C, M nar (DMS0dg) & 1.01 (BH, s, CHe,), 1.51 (3, s, =CMe), 4.26 (1K, s, =CH)

5.55 (3, s, NH). uv 2SHC13 nm (), 250 (3.04 x 10%), ir cm™! 3420, 3300, 3000, 2975, 2950,

max
2920, 1700, 1520, 1450, 1380, 1370, 1330, 1240, 1160, 115G and 970.
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4b: mp 184-85°C, "H nmr (DMSOdﬁ) § 1.47 (3H, s, CMe}, 2.35 (3H, s, NMe), 5.27 (2H, s, NHZ)’

MeDH
Amax

ac: mp 192°C (dec), W nmr (DMSOdg) & 1.03 (BH, 5, Cfte,), 1.57 (3, s, =CMe), 2.57 (3H, s, NMe),

4.23 (1, =CH), 5.27 (24, 5, WH,), v ;;g;PrOH m (c), 266 (3.12 x 10°).

7.0-7.73 {10H, m, 2Ph}, uv nm (), 222 (2.52 x 10%), 268 (6.16 x 10°).

4d: mp 142-45°¢, 1H nmr (DMSOdﬁ) 6 1.03 (6H, s, CMeZ), 1.53 {3H, s, CMe), 0.98 (3H, ¢, Me, J=

7 Hz), 3.02 (2H, q, N-Cdy, J=7 Hz), 4.18 (IH, s, =CH), uvg:gls am (&), 250 (3.18 x 10°).

de: mp 103-05°, 1H nmr (DMSDdG) § 5.26 (1H, d, =CH), 5.13 {1H, d, CH), 7.13-7.76 (10H, m, 2Ph),

we B0 1y (o), 217 (2.5 x 10%), 270 (6.05 x 10°).
max

4f: mp 172-74%C (prism), 1H nmr (DMSOda) 5§ 1.10 (6H, s, CHez), 1.57 (3H, s, COZME), 1.66 {3H, s,
=CMe), 4.45 {14, s, =CH), 8.95 (4H, s, NH).

The double bond of 4 can be readily confirmed by the vinyl protan (& 4.26 in DHSOdﬁ, =CH)7) at

C-5 position and the conjugated system of two double bonds observed by comparison of uv spectra

of 4a-4e with that of 5.
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The Apay (269 nm in ios-PrOH) and ¢ (3.41 x 103) values of §§) are close to those of 4a, 4c and
4d. The double bond of the imine in 5' can not be formed because of N-disubstituted amine by
two methyl groups. Since the two double bonds of 5' and 5" are not in conjugative system, uv
spectrum of 5' and 5" should be different from that of 5 or 4a-4e. A1l the compounds, da-
de and 5 have never been isclated as pure materials. For instance, 4e has been postulated to
be an intermediate to lead the corresponding stable compound of 2-amino-4,5-diphenyl pyrimidine

9)

6 by Wendelin and Harler®’, High reaction temperature (ca. TBOC) in protic solvent of ethanel

must be critical for the formation of 6. In fact, 4a, 4c, 4d, and %e were observed to be unstable

in protic solvents such as water and methanol at room temperaturelo).

While, pure products, 4a-
Af are stable in solid state or in aprotic solvents such as dimethy? sulfoxide, dimethyl foramide,
pyridine and chloroform. Thus, best way to obtain these compounds is to keep low reactfon tem-

perature (lower than ZSOC) and to avoid using protic solvents for crystallization.
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