
HETEROCYCLES. Vol 23. N o  2. I985 

SYNTHESES OF BENZOYLPIPERAZINE UIONES FROM THEIR BENZYL COUNTERPARTS 
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Abstract- The first synthesis of 2,5-dibenzoylpiperazini-3.6-dionec 

through a selective FeCl -H 0-W promoted photooxidation of the 3 2 

corre~ponding benzyl methylene groups is reported.This reaction has 

been aleo applied to NNS-dibenzylpiperanine-2,5-dione and to a 

p-methoxy-beneyl-substituted hydantoin choaen as a mode1,resulting 

in the expected product.By modifying the experimental conditions. 

the unsymetricdly substituted benzyl-benzoyl derivatives may be 

obtained. 

The selective photoaxidation of bensylic methylene groupa to 0x0 derivatives in nro- 

1 
matzc structuree has been recently reported from this laboratory . Consequently.we 

have extended thia reaction to  heteracyolic subetances in order to provide a hitherto 

unreported of benzoylplpersrine-dionee, Z-2.5-Diben~yl-3.6-dio*o-~iperazine 

2 
( ~ - p h e ~ ~ l ~ l a n i n ~  anhydride 1 ) has been submitted to aunlight in an acetone-H 0-FeCl - 2 3 

solutian,leading to the formation of the dibenzoyl product 2. Si02 column chromato- - 
graphy gave (22%) a mixture of the two substmcee 2 and)in the ratio 93:7 according - 
to MS determination. The final isolation was carried out by preparative TLC and the 

structures of the products established on the basis of their MS in high resolution. 

When performed with a 33OW-Hanau-W lamp under control by TLC.the reaction etopped 

after 3 h led to a 1:l mixture of 2 and 3. By using sunlisht or the W-lamp,in both ,.. - 
cases the formation of ben~aldehyde and ben~oic acid through degradation was observed 

and the yielde could not be improved by changine the exposures or modifying the pro- 

portion~ of the reagents. 

In similar candltlons. NNr-dibensglpineraeine-2.5-dione Q led by aunlight irradiatl- 

an to a mingle product identzfied as the monobenlroyl derivative 2 (21% yield). Irra- 

diation with the W-lamp gave 12% of a 1:l mixture of 5 with the dibenzoyl derivative - 
1 6 (MS and H NMR establish the presence in 5 of the original benzyl group and of the ,-- Z 



benzoyl aubstituent). The formation of these producte has always been accompanied 

by benzaldehyde and benvoic acid ieeued from further degradations. 

The methylated hydantoin 7 was prepared by prolonged treatment of tyrosylhydantoin 3 
% 

1 
with a solution of dlauomethane. MS and H NMR confirmed the structure of this eubs- 

tance,in particular the introduction of the N-methyl group in position 1 of the 

hydantoin4. Sunlight exp~sure of 7 fivniehed 12s of the expected 8- together with some - 
anisaldehyde and anisic acid, while the W-lamp gave 8s of this product with abundant 
amounts of anlsaldchyde and anlsLc acld 

Thle reactlon occurs very lzkely through the intermediate introduction of a hydro- 

xy group at the benzylic methylene site,ae exemplified by a short photooxidation of 

l which led to a mixture of mono and dihydroxy compo-ds (MS determination carried 
r- 

out directly an the reactlon mlxture).These hydroxy derivatlvee are quite metable in 

these cand~tione and we farled to zsolete them by using the usual procedures. 

Naturally occurlng compounds in thie serles are rare, as aeptorine5 (a p-hydroxy- 

benzoylpyrazine from the fungus Se~torla nodorum) or picrorocellin6 (from the lichen 

Roccella fuc~formi~) the structure of which has been however recently1 contested. 
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Mpe have been determined with a Kofler apparatus under the microscope and are 

carrected.Mass spectrometry has been carried out on an AEI MS 50  apparatus.'^ NMR on 
CAMECA 240,Bruirer 90 and 400 MHm.CDC1 .sera TMS, 6 ppm. 3 

2 
2.5-Dibenuovl~ioerazine-3.6-dione 2 : in a typical experiment, 276 m g l  (1 m ~ )  was 

dissolved in 1~ bailing acetone and after return to room temperature,325 mg (2 m ~ )  

FeC13 added inzrnl uater.Sunlight exposure of the mixture was followed by Si02 T1.C 

(hexan.=-AcOEt 1:1, Schleicher-Schull fluareecent f1lm.W cbservation).The farmatlon 

of spots at Rf 0.50 and 0.47 was matched with the growing w ~ t h  tlme intensity of the 

benraldehyde ( ~ f  0.95. 2, 4-DNP, P.f, rrp, zlzrect comparison with an authentic subst- 

ance) iesued from further degmdations. The photooxidation was stopped after 12-15 h, 

the bulk of the acetone concentrated under vacua,H 0 8dded.the product extracted with 2 

AcOEt (thrice) the organlc lryer washed vith water and dried over Na2S04 prior to 

final concentration. SiO, column chromatography developed with hexane-Ac0Et 1:l 
1 

(TLC monitoring) gave the mixture of substancen 2 and 2 as colourless cryatals 

(22s). 143 indicat~ng a 93:7 ratio.The final isolation was obtained through preparati- 

ve TLC, leading to 50 ~2 and 4 mg2 (extraction of the scrapped Si02 with ACOE~). 

2: ap 10B-112DC. MS. mja 322.0956, ~+,calc. far C18H14N204 322.0953, 105, C~H~CO'. - 
When carried out with a 330W-Hanau-W lamp, 4 h, cooling by ice, l(138 mg, 0.5 m ! )  - 
gave 48 =(15$) of 1:l mixture o f 2  and 3 ,  leading by preparative TLC to 20 rng2 - 
and 18 mg 3 .  - 
2-Benz~l-5-benrovl~i~ereeene-3.6 dione 3 : This subetance wae obtained from the - 
preceding experiment as a.n amorphous powder. MS, m/z 308.1167, M', calc. for 

C18H16M2C, 308.1160. 105, C6H5C0'. 91, C7A.,+. tropyllun ion. 
, 

N-Benzyl-N1-benzayl~i~eeaeine-2.5-dione 5 : In similar conditions, NNq-dibenaylplpe- - 
rauine-2.5 dlone 4 (a commercially available ABC Aldrlch compound) led by sunlight - 
zrradiatlon to the monobenvoyl derivative 5 .(21$ yield). The W-lamp gave a 1:l - 
mixture of 5 with NN'-drbenzoylpiperazinnn2,5 dione 6 (12%). Preparative TLC in - w 

hexane-AcOEt 1:l afforded the two substances. Rf 0.25 and 0.30 reepectively.2 : 

mp 175-18O0C, prlsms (ACOE~), HS, m/z 308.1159. M', calc. for C18H16N203 308.1160, 

105.0345, calc. for C H CO' 105.0340. 91.0551. calc, for C7H7+ 91.0547. tropylium 
6 5 

1on.l~ NMR, 4.70 ( s ,  2H, NCH~CO), 5.05 (s, 2H, C H CONCH2CO), 4.20 ( s ,  2H, NCH2C6H5) 
6 5 

7.4-7.6 ( l o x ,  aromatic protons); 4 had NCR C H at 4.10 (s.4~) and NCH2C0 at 4.70 - 2 6 5 

(s. 4 ~ ) .  



NNt-Dibenzovl~inerazine-2.5 dlonc 2 : This product was obtained as nn amorphous 
powder, MS, m/z 322. M', 217, M-C6H5~0',105. C H CO';'H NMR, 

6 5 
5.05 ( 6 .  4~). 7.4-7.6, 

aromatic protone (IOH). 

p-Methoxvbenso~l-1-methvlbydanttin B : Tyrosylhydantoin3 ~n MeOH was treated over- 
C 

night with an cther-MeOH solution of die.somethane.reaulting in colourless prisma 

through concentration.yield gO$,homogenous substance in TLC hexane-AcOEt-MeOH 7:3:1. 

This substance was identified as p-methoxybenzyl-1-methylhydanttin 7  mp 139-14OoC C' 
(Me~~),~nal.:Found: C, 61.52; H. 6.02; N, 11.96;calc. for Cl2Al4N2O3 : C, 61.31; H, 

6.18; N, 11.96; MS, m/z 234, M+. 2 CH30C6H4CH2+, 'H NMR. 3.90 (s.3H, 0CH3). 6.10, 

(bs, lH, N H ) ,  2.80-3.20 (m, ZH, CH2), 4.3 (m, lH, CH), 3.05 (a, 3H, 1-N-CH )4,aroma- 
3 

tic protons at 6.8-1.4 (AH). The FeCl -H 0 promoted nhotaoxidation of x i n  acetone 
3 2 

by using the same condltiono eo for 1, furnished 12% of 8 by lrrediation with SUE- - - 
1ight.The subatmce was isolated by preparative TLC developin8 with hexane-AcOEt- 

KeOH 7 : 3 : 1  in which it had Rf 0.30 while the starting material was at Rf 0.20. 

Anisaldehyde and aniaic acid are formed in the reaction ( ~ f ,  2,4-DNP, mp, direct 

cornpariaon with the authentic substances) and their yields are increasing with time 

indicating the degradation of the products. 8 : amorphous powder, MS, m/z 248, M+, 
135, CH OC H CO+; '9 NMR ~d .? except for the lacking CH2 benzyl group signals and 

3 6 4  

for the CH hydantoin signels belng now shifted to 4.80. In this case, the uae of 

the W-lamp led to a 8% yield in the substance 8, with increased mounts of anisal- - 
dehyde and snlsic acid. 
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