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Abstract - A photochemical Wolff rearrangement of 5-diazo-
6-phenyluracil (), the compound which does not form the cor-
responding hydrate or alcohol adducts, into alkyl 5-phenyl-2-
oxo—4-imidazoline-4-carboxylic acid derivatives 8a-h in neutral
solutions is described.

Since the Suss’s first reportl, a number of heterocycllic carboxylic acid deriva-
tives has been prepared from heterocyclic as—-diazo ketones? either by thermal or

photochemical Wolff rearrangement3. Recently, indole-=3-carboxylic acid deriva-

tives4_6, 6~substituted pyrazolo/:i,2—c/-s—triazolo-'l-carboxylates7 and S-hydroxy-
l-phenylpyrazole carboxylatesa'g in neutral solutions, and 2-oxo~-4-imidazoline-
10

4-carboxylic acid derivatives and methyl 1,3-dimethyl-2-oxo-4-imidazoline-4-

carboxylate11 in strongly acidic solutions have been describedlz.

As a continuation of our studies in this area we report a photochemical Wolff
rearrangement of 5-diazo-6-phenyluracil (6) into 5-phenyl-2-oxo-4-imidazoline-4-
carboxylic acid derivatives (8a-h).

5-Diazouracil (1) and its adducts 2 have been thermally converted into 1,2,3-

triazole-4-carboxylic acid derivativesl3’14.

On the other hand, the photochemicql
transformation intc 2~oxo-4-imidazoline-4-carboxylic acid derivatives4 in neutral
solutions i1s not possible due to the great stability of 5-diazouracil-alcohol
adducts 2. However, the photochemical Wolff rearrangement could be achieved in

solutions saturated with dry hydrogen chloridelo. The explanation for this pheno-

menon 1s that 5-diazouracil (1), which exists in neutral solutions entirely in the
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form of the hydrate or the corresponding alcohol adduct 2, is in strongly acidic
solutions, due to protonation followed by elimination of water from the protonated
form of the alcohol adduct 3, in equilibrium with the free diazo compound 1. This
undergoes the photochemical Wolff rearrangement to give 2-oxo-4-imidazeline~4-car-

boxylic acid derivatives 4 (Scheme 1).
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In order to test this hypothesis, a search for a properly 6-substituted 5-diazo-

uracil, which can not form the corresponding hydrate or alcohol a&ducts, has been
carried out. In this connection, 5-diazo-6-phenyluracil & was found as an example,
which fulfills this requirement. Indeed, the irradiation of 6 in aguecus acetic

acid afforded the corresponding S5-phenyl-2-oxo-4-imidazoline-4-carboxylic acid 8a,
while by irradiation of the compound 6 in alcohol in neutral solution the corres-
ponding esters 8b—h were smoothly formed for a few hours in practically quantita-

tive yields.

Unlike the unsubstituted 5-diazouracil the 6-phenyl derivative § is soluble in
diluted agueous hydrochloric acid and forms an isolable, though labile, hydro-
chloride. The ir spectrum of this salt displays a band at shorter wavelenght which

is consistent with an N=N triple bond15 in the diazonium salt 2. (Scheme 2).
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EXPERIMENTAL

Melting points were determined on a Kofler hot plate mp apparatus. lH nnr spectra
recorded on a JEOL JNM C-60QHL spectrometer (TMS as internal standard, §-values in
ppm) , mass spectra on a Hitachi-Perkin-Elmer RMU-6L instrument, and ir spectra on
a Perkin-Elmer 727B instrument. Elemental analyses {(C, H, N) were cbtained on a

Perkin-Elmer CHN Analyser 240 C,

5-Diazo-é-phenyltetrahydropyrimidine-2,4-dione (53-Diazo-6-phenyluracil) (§)

Sodium nitrite (1.9 g, 0.0275 mole) dissolved in water (10 ml) was added during

6

15 min to a stirred solution of S-amino—ﬁ-phenyluracil1 (5.1 g, 0.025 mole) in

hydrochloric acid (2N, 50 ml) at -3°C. After additional 15 min the solution was
adjusted to pH 5-6 with solid sodlum acetate. The resulting precipitate was iso-
lated, washed with cold water (15 ml) and dried. Recrystallisation from methanol

yielded 4.8 g (89%) of 6, mp 196-200°C, ir (KBr) 2140 (C=f=N), 1750 cm !
—_t

1

(C=0}.

H nmr (DMSO-dG) § 7.3-7.9 (m, 5H, Ar-H), 11.56 (s, 1H eXchangeable, 3-H). Accor-
dinyg to the Iy nmr spectrum no trace of the methanol adducts 7 could be detected
after repeated recrystallisation from methanol.

Anal,,Caled. for C .H.N,0.,: C, 56.08; H, 2,82 ; N 26.16. Found: C, 56.20;

1076 4%}

H, 3.12; N, 25.98,

Dissolving 6 in anhydrous methanolic hydrochleric acid followed by precipitation

with anhydrous ether provided a colorless, water-soluble salt which slowly looses
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Table I. Alkyl 5-Phenyl-2-oxo-4-imidazoline-4-carboxylic Acid Derivatives (8)
. a) .
Product R vield/s/ m.n. Molecular Analysis
(solvent for o formula
recrystallization) /c/ e " N

Ba H 79 (H20) 285-7 C10H8N203 Calcd 58.82 3.85 13.72
(204,18) Found 58,76 4,07 13.53

8b CH3 16 (MeOH:H20 1:1) 242-3 c11H10N203 Caled 60.64 4.62 12.84
(218.2} Found 60.70 4.58 12.96

8c CZHS 70 {EtOH:H20 2:1) 235-7 C12H12N203‘ Calcd 62.06 5.21 12.06
(232.2) Found 62.00 5.20 12,28

ad n--C3H7 84 (MeOH} 222-3 C13H14N203 Caled 63.40 5.73 11.38
(246, 3) Found 63.21 5.44 11.63

ﬁg J.-C3H7 80 (MeOH:HZO 1:1) 218-20 C13H14N203 Calcd 63.40 5.73 11.38
(246.3) Found 63.49 5.72 11.68

8 n—CdH9 68 (EtOH:Hzo 1:1) 185-7 C14H16N203 Calcd 64.60 6.20 10.76
(260.3) Found 64,53 5.83 10.72

gg (CH3)2ChCH2 64 (EtOH:H20 1l:1) 228-30 C14H16N203 Calcd 64.60 6.20 10.76
(260.3) Found 64.53 6.42 10.72

Bh t--(.4H9 92 (EtOH:H20 1:1) 266-7 C14H16N203 Calcd 64.60 6.20 10.76
(160.3) Found 64.24 6.39 10.73

a}

Yields of purified products are given
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Table II. Spectroscopic Data for Alkyl 5-Phenyl-2-oxo-4-imidazoline-4-carboxylic Acid Derivatives (8)
IR 1
Product TC=o M. S. H NMR('CD.'SOD) § |ppmi
/em~1/  m/e M’ R Ph NH 7| Hz|
8a 1715
1660 204 5.2(br.s) 7.45~7.65(m) 5.2(br.s)
8b 1720
1650 218 3.50(s,CH,) 7.45-7.55{m) 4,75 (br.s)
8c 1715 233 1.0(t,CH,CH,) 7.25~7.60 (m) 4.70(br.s) JCHZCH =6.5
1650 3.70(q,CH,CH,)
8d 1700 0.90(t,CH,) 7.40-7.60 (m) 4.80 (br.s) Io =6.5
= 246 HyCHy
1650 1.80(deg tq CH,CH,CH,) I =6 .0
Ty CH,CH
3.70 (t,EZCHZCH3) 2o
8e 1700 sic 0.95(d,CH,) 7.40-7.60 (m) 4.80(br.s) JCH2CH =6.0
1655 4.15|m,c§(CH3)2|
8f 1705 . 0.90|t, (CH,) ,CH,) | 7.40-7.55 (m) 4.80(br.s) CHZCHBFG 5
1655 1,90|m,CH,CH,CH,CH, | Jen CH2==6 0
4.20|t,g32CHZCH CH3|
8g 1700 0.75(8,CH,) 7.40-7.55 (m) 4.75(br.s) S p——
1660 260 1.90|m,CH, CH(CH,) , | 3
2=—="""372 =T opcn. =6+ 0
3.50|d,CH,CH(CH, ), | 2
én 1700 1.05(s,CH,) 7.45-7.65 (m) 4.75(br.s)
1655 260 3
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HCl on storage in a vacuum desiccator to yleld the free compound € again. The

freshly prepared hydrochloride salt 3 showed a weak ir band (KBr) at 2140 em™

(C=§=§) for the already formed free compound 6 and a strong band at 2190 cm"1

(C-ﬁsN) for the diazonium salt 9.

5-Phenyl-2-oxo-4~imidazoline-4-carboxylic acid (8a).- 5-Diazo-6-phenyluracil (6}

(107 myg, 0.0005 mole) was dissolved in glaclal acetic acid (2 ml) and diluted with
water {18 ml). The resulting solution was irradiated in quarz tube at 300 nm in a
Rayonet photochemical reactor RPR 100 until the evolution of nitrogen ceased
(approx. 8 h). The mixture was evaporated in vacuo to give the crude acid 8a in
practically quantitative yield. The experimental detalls and other data are given

in the Tables I and II.

Preparation of alkyl 5-phenyl-2-oxo—4-imidazoline-4-carboxylates (8b~h)., General

procedure.

A solution of 5-diazo-6-phenyluracil (§) (107 mg, 0.0005 mole) in the corresponding
alcohol (15 ml) in gquarz tube was irradlated at 300 nm in a Rayonet photochemical
reactor RPR 100 until the evolution of nitrogen ceased (8-12 h). The reaction
mixture was evaporated in vacuo and the solid residue was recrystallized from an
appropriate solvent to give esters 8b-h. The yields of crude products are practi-
cally guantitative. Analytical and spectroscopic data and other experimental

details are given in the Tables I and II.
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