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AM-The rcactwnr of urea. mcrhylurca and dlmcrhylurcas with plyoxylic acK1 and IIS methyl c\ter IO g~\c 
o_suMtuted hydanrolc acrd dcri\ati\e\ (4. 5. 6. 7) and wbstituted allanlotc acid dcrrratwer (8) IS dircus\ed The 
cychzatlon of the h)dantoate\ and allantoates IO !.substirukd hydantoms (II. 12) is also dexribcd. 

Although allantoin (3) formation from urea and glyoxylic 
acid was described as early as 1876,’ relatively little is 

known about the reactions of ureas with glyoxylic acid or 

ilc esters:.‘ 

tJ,NCr,\-, + CnOCO,H - Ho-_cH-co,H 

WmJH, 

I 

The rcvcrcc reaction (3+1) was shown IO be part of the 
biological path by which uric acid is degraded IO urea and 
glyoxylic acid.’ Oxidativc degradation of uric acid’ and 

caffeine’ led IO the isolauon of S-hydroxyhydantoin and 

, A-R.H 

bR-R Ma 

c R-hb.R-H 

way-co# 
Nt+CONH, 

5-hydroxy-l,3-dimethylhydanloin (lib). More reccnlly 

the sodium sah of a-hydroxydantoic acid (1. glyoxylurea) 
was prepared under controlled pH reaction condition. the 

free acid (I) is unstable.” 
In the present paper we describe the symhcsis of 

relatively stable adducts of ureas and glyoxylic acid and 
discuss some of their chemical properties. Reacting 

glyoxylic acid monohydrate with urea in methanolic 

suspension in a I : I ratio at room lemperature afforded the 

crystalline a-mcthoxyhydantoic acid (4). The free acid 
was csrcrificd with diaLomcthanc IO give methyl n- 

mcthoxyhydantoate (6~ and was convcrtcd 10 the 
a-mcthyhhiohydantoic acid on treatment with methyl 
mercaplan. The a-melhoxyhydanloic acid (4) is a slrong 

enough acid IO authocatalysc its reaction with the 

mercaptan and the addition of an external acid catalyst 
was not essential. Attempts IO obtain the N,S-dimethyl 
derivative of a-methoxyhydantoic acid by reacting 
N.h’-dimcthylurea with glyoxylic acid in methanol 

afforded a mixture of products. 

a-Methoxyhydantoic acid (4) was found IO be unstable 
in aqueous media. firs1 the OMe group undcrwcnr 
hydrolysis and later more profound changes occurred. 

Even during the running of NMR spectra in @O solution 
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the OMe group changes lo free methanol and the mefhinc 
hydrogen of the hydanroic acid appeared as a singlet. 

Afler standing al room temperature for I hr the singlet of 
the mefhmc group was converted IO a more complex 
pattern Indicating further changes in the molecule. 

Reacting methyl glyoxylate (hemiacetale) with urea. 

monomethyl and NJ-dimethylurca at room temperature. 
afforded the corresponding methyl a-hydroxyhydantoates 

5s. Sb and Se. Treatment with methanol in the presence of 
oxalic acid as catalyst converted the a-hydroxy methyl 

esters (5) to the corresponding methyl a-methoxy- 

hydantoatcs (6) in high yields. The methyl a-melhoxy- 
hydantoate obtained by this protzedurc (6a) was identical 
with the mcthoxy cstcr prepared from 4 and di- 
azomethane. 

The conversion of methyl Smethyl-a-hydroxy- 

hydanloale (SC) IO the corresponding melhoxy derivative 
(6~) is quite tricky hecause of the ease with which II 

cyclires IO the corresponding Shydroxy (118) or 5- 

mcthoxyhydantoin (12a). The cycli7ation is catalyzed h) 
both baSe aud acid. The ease of cyclirafion of the adduct 

of monomcthylurea to hydantoin\ i\ further supported b) 

the fact that monomethyl urea and N.N’-dimethylurca 
when treated with only one equivalent of glyoxylic acid at 
room temperature afforded directly the S-hydroxy- and 

Smethoxy-hydantoins (I1 and 12). Both the hydroxy 

esters (5) and the methoxy cstcrz (6) were converted IO 

the methyl esters of a-melhyllhiohydanloatcs (7) on 

treatment with methyl mcrcaptan in merhylene chloride 
solutions and in the prc\ence of caralytic amount5 of oxalic 

acid. 
Condensing glyoxylic acid with IWO equivalents of 

methylurea in aqueou\ solution or with IWO equivalents of 

N,N-dimelhylurea in acetone solution gave the allanloic 
acid derivatives (&. 8c) in 65 and 67% yield. The acids 
were cstcrified with dia7omcthane IO give the cor- 

responding methyl c\ler\ @b. 8d). 

a 0 

( ‘V--CONH~OrCCl,R 
MeNHCCNH 

Me’ .--KC 

8 
0: R=Hz b 

b: R= H,R’-Me 

C: I?- Me,R’= d 

U H = I?‘- Me 

The \amc bisadducr ester\ Mb. 8d) uere also prepared 

from methyl glyoxylalc and IWO equivalents of methyl 
and N.N-dimethylurca in the presence of an acid catalyst. 

As mentioned ahove methylurea reacted with glyoxylic 
acid in methanol solution at room temperature IO give 

directly the 3-methyl-5-methoxyhydantoin (12~) in V’S 
yield. The isomcric I-methyl-5methoxyhydantoin was 
obtained in only small quanlities (3%). N.N’-I)lmerhylurca 
afforded on rcactinp with glyoxylic acid in acetone 
solution Shydroxy- I.3-dimethylhydanroin (I lb) which 
wa\ converted in methanol and in the presence of boron 
triflunridc lo the Vmelhoxghgdantoin (12b). If the 
reaction of the dimethylurca and plyoxylic acid wa\ 
carried oul in methanol ;I mixture of the hydroxy- 
hydantoin (lib) and rhe melhoxyhydanloin (l2b) was 
obtained in ;I 3: 1 ratio (SMH). 

Both the hydroxy- and mcthoxy-hydantoins (11. 12) 
were converted IO the S-isopropyl-thiohyd;Inloins (13) on 
treatment with isopropyl mercaptan in mcthylcnc chloride 

C~JWXYHH + CrlxD,r - - ‘V-He 
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solution and in rhc presence of horon trifluoride. The 

thioalkylation of the hydantoins did not take place if only 
oxalic acid was used as ;I catalyst. 

Slethyl 2-methoxy-c-mcthylhydantoate (6~) cyclircd 
very readily IU the S-methoxy-3-mcthylhydantoin (12a). 
‘Thus treatment of the methoxy cstcr with catalytic 

amount of KHCO, in methanol gave the cyclic hydantoin 
in 61% yield. The methoxydantoin was also obtained on 

treatment of 6e with horon trifluoride in methanol 
solution. A similar scntilivily to cyclizalion was also 

ohscrved in the ca\c of methyl 5.5’-dimethylallantoatc 

(8b) which cyclized on treatment with KHCO, lo the 
corresponding dimethylallantoin 9. 

In addition IO methyl glyoxylale we also used bu~yl 
glyoxylale in the condensation with urea and obtained the 

corresponding bury1 caters 14: 

a. Y = HO 
b. Y Me0 
c. Y - MeS 

I4 

C,H.OCO(;lt-NHCOh’H~.ti~‘O,<‘.H. 

Oil 
I 

OH 

IS 

If the ratio of urea IO hu~ylglyoxyla~c was changed IO 

I : ! a different ~ypc of a hisadducl was obtained (IS). We 
intend IO use the urea glyoxylic acid adducts in our 

amidoalkylation studies.‘ 

Gmtrul Y p\ are uncorrec~cd The IR spectra were recorded 
on Pcrkin-Elmer !37.\peclropholomcter: $.5(R qclra wrc 
obramed on Varian T&l spcc~romclcr. (‘hcmlcal \hlfts arc 
reported III ppm downfield from TMS 

a-.~lnhor~hPdnnloiru[.-iJ (4a) Glyor)lic acid (23.’ g.0 ?C WI) 
and urea (10 5 g. 0275 mol) uere mrrcd in hfd)H I13 mll After 
?O mm .I clear \oln was ohlamed and after I hr prectptlallon of rhc 
product began ‘1%~ rex~ron W.IX left with &rrmp 31 room tcmp 
o\ermght. filtered. w&cd with ;I small volume of McOH and 
dried in high vacuum: 25 1. 6SC. m p IW (dcc) wth welImp IK 
(KHrI UIC, 3320. 1725. Ih3c. I.chC cm ‘; NMR(DMSolt): 6 7 00 
Id. I. KH. J - 945); 5.93 (broad \. 2. NH,): 5 I6 ld. I. CH. 
J 7 Yc/\J: 3 3 (\. 3. WH.): (D:O) 5 44 (s. I. CH): 3.30 (5. 3. 
(X’H,) (Found C. 32.05. H.c3l: N. IV.06 (‘.H.~:O.rcqulre\.(‘. 
32 43: H. 5.44; N. 1X.914;) 



.Uerhy/ a-hydtuxyhydantoarr (k). Frc\hly prepared methyl 

glyoxylarc mcrhoxyhcmiacctal (26 g. O.?l? mol) and ure.1 t 13.65 p, 
0.28 mol) were dissolved tn acelone I I20 ml) and tfured for 48 hr. 
The pamally prccipitarcd product was filtered off t IS.5 g. 4x 5%) 
The mother liquid was concentrated, rhe rt&ue was lri~ur~l~ 
wee with cthcr and tkn w&h acetone yielding anorhcr crop of 

the compound (8.4g. 26 3%). m.p. 10%lll”(dec) IR (K&j: 3445. 
3.340 rh. 32x0. 3200 sh. 1740. 1645, 1590. 1545~1.11 ’ NMK 
~1NSO-d.) 6: 6.8tlld. I. NH. J -Y c/~:f~..+O(d. I.0H.J = 66c/\l: 
5 X>(\.LSH,); 5 4319. 1.CH.J - 9 and66c/\l; l.N((\. 3.(K‘H,). 
(Found: C. 32.!?: H, 5 40: ti’. 1X.87. (‘.H.ti,O, rcqmrc\- C. 32.43: 

H, 5.44; N. 1891%). 
.Wtihy/ a~rn~~~)xyh~d~~~~j~~e tbl. fompund fr ((79 mg. 

3 Y mmol) and anhyd oxalic acid (3.6 mg. 0.4 mmolt were dissobcd 

in MeOH (I! ml) and Id1 o\emlghr. lt1OAc (I! ml) wa\ added and 
Ihc mix.rurc wa\ nculralizcd ~lth anhyd NaHCO,. fihcrcd rnd 
concen~m~cd The rc\ldue ~a\ trituralcd WCC with IWAc 

yielding 375 mg. 60% of prrwfucl m.p. 113-l 15’. IR t KHrl: 3420. 
\.340 xh. 32% 174% IW. l(do. l!Wsm ’ NMR ct%iSO& 6- 
7 I3 (d. I. NH, J 1: Y r/G. 5-Y: @road \, 2, NH:); 5.25 id. 1. CH. 
J = 9c/\); 3 701%. 3. ot’H,l; 3.25 fs. 3. OCH,). II):O) 6: 5.4! f\. 1. 
CH). 395 (5. 3. (K‘H,): 3.55 fs. 3. (X’H,I. (Founds C. 3h”: H, 
6.09. N. l?.SO; C,H,,NzO. requuc\: C. 17.03; H.6.22. S. 17.28%~). 

The tame ester (b) was also prepared when 4 (5OOmp) ~3% 
disolved m &OH (IOOmll. tikred from the small amoun! of 

undissolved solid and rrealcd sirh frc%hly prepared etheral $oln of 
diaromethane After 3 hr Ihe conrcni\ were Altered and roncen- 
trated. The r&&t ~a\ rrtturaled with EtOAc ytcldmg 480 mp. 
87% of 58. m.p. tl3-11” 

Sftvh!l-o .ntcfkvlrhioh\dunroare 178) Mc!h!l.n. 
rmctho,ryhyJanto;lle i3.W mp) and anh!d oxalic acid 11Wmgl ua\ 

rrcarcd u Irh (‘H:CI: \oln. \nturarcd u~lh mc!h!l mcrcaphn ~50 ml, 
for ‘2 hr dl room temp. .Chc \olvcni was rcmobcd. ErOAc r.Wmlr 
uas added and a fcu drops of M&H unbl all \obdr v.crc b\olvcd. 
The \oln ua\ umhed ualh $055 NaHCO.. dried OCC~ Na,SO, and 

rvaporated. Tbc re\tduc uas rrtrurated wtth ether >-leldmg ‘?a 
302 mp. WV. m.p. 1V. IR iKBr). WO. WQ. 3210 %h. I’?!. 165s. 
IqV‘crn ’ h’h!H tOMSO& 6 ‘.oO rd. I. NH,]. h.Y(11$. 2. h’H:j: 
5 30 ld. I. (‘HI. 470 ($. 3. (K‘H,I. 2 18 (5. 3, S(‘H.). (Found, C. 
3J.10: H.< ‘3.5. I!.jo:S. IX I’ (‘.!I .,S..O,Srrquue\:(‘. !3.‘I;It. 

5 M; N. 1% ‘.I: s. I’ uh?L 

‘The xamc compound was prepared 10 two slept when 4 (725 rng) 
wax treated with the mixture of !&OH (25 ml) and mcthglcnc 
chlordc $0111 saruralcd ~tth mcfh)l mcrcaptan (25 ml) The 
mix.turc ua\ \tincd for 72 hr. rhcn the solvent was evaporated and 

Ihe residue uas lrituratcd with ahwlu~r ether )&lmg 706mp. 
W?..(Q. mp. IW (decl. IR (KBrl: YCO. 3370. 3320 \h. 3230 \h, 
1690. I640. 1525 cm ’ SUK (DMS0d.j 6: 6.95 (d. I. NH); C 98 l\. 

2. h’H>); 5 ?h(d. I.CHl;2.13ls.3.SCH,).lD,O)b .c.ZO(\. l.CH): 
2 (M lx. 3. SCH,f The acid lI4Ompl %a\ tuspcndcd in McOH 
((0 ml) and treated xirh freshly prepared dra?omcrhanc ctkral 
soln. After >tanding overnight the sofn *as filtered. cbapcvated 
and the r&due was rrilurared uclh ether yicldmg fr P mp. m.p 
I??. 

6’.U’mcrh~krlkonroir arid (Xc). A win of &ox!lic acid 
momhydrate (4.6 g. 0.05 molt and monomclhylurea fdr); 7.4 JJ. 
0. I molt in 40 ml water wa\ ttirrcd at room temp. for 24 hr. After a 

thorf (rme rhc product preciptlaled from an mrttally clear 
yellowish sob. it *as collected ht fillration. waskd and dried 
over P,O, to afford 6.5 g (64%) crude. m.p. 116’. Upon drymp In 
high kacuum (0.2mmHpl rk m.p. was ral\cd 10 l3?-133”. IR 

(KBrl W. 34% 2990. Z9OgC. 2500 l\hl. 1710, IWO. 1.(00. 1410. 
13.Wu). I240.13M. 109Ocm ’ . 5UH cDS4SOdJ 6: 6.f4 td. J - X cp\. 
?H): 6 I7 (q. J - 4 c/s. ?H); 5 34 (1. J - tI ci\. IH); 2.57 (d. J - 4 c/s. 
6H). with the additmn of f&O to the sample the rnplct changes tn(o 
a sin&t and rk doublet of Me IO a wide ~mglcr. m tk presence of 
bag one WCS onl) two Gnglcrs one for MC and one for CH: MS 

(HR): no molecular peak or an) other ~tgnificant peak can k 
dcreclcd. tFound: C. \!.I4. H. 5 98: K. 27.47 C.H,,N,O. require%. 
C. 35 29; H. ! Y?; N. 77.44%) 

.Wcfhyl 6.6’.U’mrfhy/a/lonrourr (8dd). A su\pcnskm of methyl. 
gbox)latc monoacelal (I 2~. 0.01 ml). monomcth~lurea ( I.~$R. 
O.Olmt and BF,-OE;: (0.1 I ml; 0001 mol) in #ml E~OAC sac 
sturcd af arnhwnr tcmp 24 hr ti~n kfnrt ct~mpleft soln 

occurred. the producl \brred 10 prcclpitale a\ .m amorphous solid. 
It was collected by Rlfr&n and amounbzd ((1 I 5 g (69%) crude. 
m.p. 201-203” Punficalion hy rrituration in ether yielded l.4g 

i64Qf pure pruduc~. m.p. ?09-?IU’; IR (KBrl: 3340. 31.50. ,“M. 
2930, 2880, 1740, If&O. 143% 1368. l3.M. )?I!. 1@90. 1040, 1000. 

Y:O.‘ifOcm ‘. SMRfDMSO-6th: 6.68ld. J = Xc/s.?HI; (99(m. 

J - 4cir. ?Hl: I?! (I. J -Xc/\. 1H): 3 On (P. 3H): 2.4 ld. I = Jcb, 
PHI. MS tHRb Im r.5tcOH1 IWO750 for (‘.H,..h’,O~ (‘ale 
1% 07q3. (Found: (‘. W 48. H. 6 42. h’. 25 91 C.H,.N,O, require<. 
c’. 3X.53; H. 647: N. 25.6nQ). 

Altcrnati\cl) tk hi\.adducl exter can k ohtaincd from tk 
badduct acid wgth drazomethane. When a mcthanok -In of the 
latter (0 644 g, O&331? mol) wts treated utth an ctkrcal ruin 01 

CH,S,. afrer 3 hr the color faded and a uhlrc pp~ formed wax 
collected. il amounted IO 0.231 p c34%l m.p. ZW and was 

Identilied by itr spcrral data a\ the c\bzr. From ok fillralc was 
obtained (he mam product. c-merh~lurtido-?.meth!-I hyd.mtoin. 

Skfhvl a.hvdn~xy.6-m~hythydanloolc (9). .A \oln of methyl 

gl~oxyla~ hemtacetal 19 Op. 0.0-C mole) and m~~n~~rn~thylurea 
(5 !! g. 0.075 molb tn 1 IO ml EfOAc was <Itned al room lemp. for 

48 hr. Tk mmal \u\pcn\mn kcamc clc.u ~ftcr a fcu hr. and then 
\uddenl) (he product \t;rrtcd 10 prc~lpitatc out of the \oln (II can 

aho occur kforc <omplcIc \oln IZ ohfsrncd) ‘Tk u)lid wa\ 
collected hy filtr~lion and dried (high srcuurnl. II amounted 10 

0.703 (80 2%) white crysblhnc crude, m p. 112-l 14”. rhc m.p. 15 
nof bery con\lanl for &fferent reactIon\ although each time it ir 
quite sharp and II range\ from 9x-W to 103-10~” till 112-i I@; IR 

(KBrl 3420. 3320. 3259, 3200. 29f% 325. 2x60. ?%O, 1730. If&l. 
lfr(Xt. 1503. I440. 1420. i.UOcm ’ . NMR rD\tSO-d, 8: 6.X td. 
J=Y~/~.lHl.6..~ld.J=6.(~!~.lH~:6.(Wlm.lH~:~~.<.39~dof 
d. J - Y c!\. J = 6.3 c:\. IH). 3.72 I\. 1Hl; 2.6 (d. J = Jclr. 3Hl. MS 

tHR): (m/r-H:()) I440524 for C.H.S:O, (‘tic 144.0534 lFwnd: 
(‘. 37 IO; H. 6 .?I: N. If 41 C’.H,,h’:O, rcquucr: C. 37.03: H. 6.22; 
v l”llxQ, . - 

Wrhyl a .mrtho.xy.6-mffhylhyd~n~o~c ,&) Yculyl o- 
hydrox)-E;-methylh!d~ntoatt I 1.63x g. 0.01 molt prepared as 
dc\crikd wa\ dissohcd in ah5 S4eOH (20 ml! and comhmcd with 

oxahc acid lO.09og. 0.001 mall The reaction wa\ allowed 10 
proceed al room temp. ~lth \rirrmp. 24 hr. kfore il uas carefully 
nculrahrcd wl(h \olld KHCO, 50 as no1 IO pet near IM\IC pH (at 
which rtnp cloqurc IO the hydanrom wa\ \hou-n IO occur). Aflcr 

ncutralrtatmn tune of !! mm. the mIx1urc wax fdtered from 
m%oluhle solids. concentrated tn ~OCUO ~$1 an external temp. of 
3&3? and the rc~,tdual white \ol~d dissohed m ElOAc 1200 ml). 

The organic \oln uas dried over M’gSO,. Altered and c\aporatcd to 

drynes to ~lcld 1 569 R @9 _%I crude product m.p. 93-W For 
analysi\ the product wax tnluratcd under ether and (he m.p. raitcd 
IO Y(, 5-Y’ 5’. IK ((‘HC’I,~. 3.830. _?W. 35:. ?WO. I-Y). 16-5. ISM. 
IS?!. 1440, 1350. 1200 (wide). 1085. lO?O<m ‘; NMR lCD(‘l,) 6: 

646 Id. J - 9&. lH1; 5 64 lq. J = J.!ci\. IH); ! 5 (d. J = Vcis. 
IH); 3.84 (5, 1H!, 3 4’ fr. !Ht, 2 X: Id. J = 4 5ii\. 3Ht. !G IHRI: 
tmir-CH,l 161 056: for C,H.,h’,O. (‘al<. l61.0527. also (mfr. 
(K’H,) I45.0%4 for C,H.h’,O, Calc. 14q lW3. (Found: C. 41 16; 
H. 6.92; N. 1.C %. C,H,,N..O. requires: C. 4O.W. H. 6X7. S. 
I~.90%~ 

.Wrrhyla.mnhylfhio.6.mnhyIhCdonroclrc CR). A \oln of methyl 

o.mclhoxt-?(.meth~lhydan(~~alc t 1.76p. 0.01 mot1 m CH,CI, 
120 ml) %a\ treated uith oxahc acid (O.OYOg. O.OOl mol) anhyd and 
mcthtl mercaptan m CH,(‘l, vtln (8 eq 1. The soin u-a\ stirred at 
room temp. 48 hr. kforc the \olvcnt s.4~ rcmoked in ~OCYO ulrh 
external healing. The solid rc\lduc *a\ dic\ol\ed in EiOAc 30 ml. 

neutralized ulth solid KHCO, and dried ober MgSO, The organic 
\oln was filtered from .rll solids and cbaporarcd 10 dr)ncts. Tk 
crude was mluratcd under ether. collcc~cd. it .,mountcd io I.392 g 
(72.6%). m.p 109 5-l I I’ For analy\1s the prnduct was retry. 
xtallircd from ElOAc. m p. It!-112”; IR (CHCI,): 3450. UIO. 

3000. 29f@. 2920. 350, 174u. If&& 1550. l!?O. 1440. 133’. 
IlVcm I; NMR fCIX‘i,l 6: 621 td. J -Xc/\. Ifi,. 5.50 rd. 
J = Xc/$. IH); 5.63 cm. III): 3 X2 l\. 3Hl; 2.83 (d. J - J.5 cis, 3H); 
2.18 (s. 3H). MS (HR): m/r 19!.0.%5 for (‘.H,.N.O,S (‘;rlc. 
192OWi (Found: (‘. 37.16. H. 6.29; 5. I4hu;. S. 1677. 
(‘,H.IN:O,S rcqulrct: (‘. 3’ Yl. Il. 0 29: N. II C!G: S. I6 0551. 

Allernatirtly. uhcn a \u\pcnston of methyl cr-hydroxy S- 
rnc~h~lh~d~~n(~~~~c iI 62~. OOt mall is rakrn under the cra;t 



condumnr described and 1he reaction is allowed IO proceed 7 
days. 1hc same workup afforded 0.6318 (33%) product (togcrhcr 
with a second crop 48.1%) which was idenrkal in all respects wlrh 

1hc above compound. m.p. 108.5-l IV. MS (HR). m/r 192.0574 for 
C.H,,N,O,S Cak. 192.0568. 

~-fJo-propy/l~io-3-m~~~~~y&nroin (138) A soln of C. 
methoxy-3mc1hylhydanroin (1.45 g. 0.01 mol) in chloroform 

(40 ml) logether wi1h Isopropyl mercaptan (1.8 ml, 0.02 mol) and 
BF, e1hcreare (0.13 ml. 0.001 mol) was subycled IO retlux dunng 
48 hr. The sohen wa removed in cacao and rhc resuhing solid 
dissolved in EIOAc. The soln was neutralized with solid KHCO,. 

dned over M8w. and concentrared in C(ICMU IO afford a yellow 

viuous oil which under ether ylcldcd 0.9828 (52%) cryslalline 
producl. m.p. 8143’ logclhcr with a second crop 0.2458. m.p 
67-W. the yield raised IO 65%. For analysis [he compound was 

recrystallized from CH,CI,: hexanc. m.p. 85.5-86.5’. IR (CHCI,): 
3440.2960.1790.172J. 1460.1400.1310.1200cm ‘; NMRVZDCI,) 
6: 6.98 (sh. IH. NH); 5.09 (4. J = 0.5 c/r. IH. CH): 3.15 (Q (7 

peaks). J = 6.5cls. IH. CH-S); 3.07 (5. 3H. OCH,); 1.33 (d. 
J = 6.Ccls. 6H (CH,),CH); MS (HR): m/r 1X8.06!? for 
C,H,:N,O:S Cak. 188.0619. Wound: C.44.54; H.6.50; N. 15.09: S. 
I7 I! C,H,,N,O,S requires. C. 44.68; H. 6.43; h’. 14.88. S. 

17.l-nWz). 
c-.Hllhory-3-mdhy/hy&nfoin (It). A wln of glyonylic acid 

monohydrarc (9.2 8. 0.1 mol). and monomcthylurca (3 7 g. 
0.05 mul) in MeOH (25 ml). was srtied a1 arnbkn1 lemp. for 48 hr. 
The ckar yellowish mixlure 1hus ob1uned was concentraled in 
cacao. care king lakers no1 lo overheal 1he soln. The crude od was 

1akcn up in EIOAC. dried over MgS0, and 1k solvenl cvaporaled 
IO dryness. The resulting crude w&s purified on a ncurral 

dcactiva1c.d alumma column chromatography (250 g. 25 ml MeOH) 
and rhe produc1 eluded with mcthyknc chloride. Tnlurartin under 
hexanc of 1he pure fractnms yielded 48S% pure hydanloin.’ m.p 
68.5-7@‘; IR (CHCI,): 3440. 2940. 2840. 1800. 1735. 1465. 1100. 
1360. 1320. 1080cm ‘: SMR (CDCI,) 6: 7.15 (sh. IH); 5.2 (d. 

J = I cl\. IH); 3.45 (s. 3H): 3.04 (I. 3H). MS (HR): (m/r - HI 
145.05T7 for C,H.N,O, Calc. 145.0613 or (m/r-H’) 143.0434 for 
C.H.N,O, <‘aJc. 1420436 ~Found: C. 41.75; H. 5.72; N:. 19.41. 
<‘.H.h’,O, requires: C. 41.66; H. 5 59. N. 19.&G). 

In an a11emp1 IO increase rhe ylcld of the S-mcrhoxy-3. 

mcthylhydantom by trapping the ride product. probaMy the 
.‘-hydroxy dcriva1ive formed as well in IIK reac1mn. 5 equivalents 
of thionyl chlonde were added IO 1he merhanolrc rcaclion mixture 

and the k11cr allowed IO proceed 24 hr more. The usual workup 
tiorded I 5 g (83.5%) crude which according 10 NMR contained a1 
IRK mos1 70% product. Punfication on a column, as described. 
yielded 45.1% uhitc solid from hcxanc tn1uratmn (or 53 6% as an 
0111 The las1 frac1ion aflorded 6.8% of the lsomcric !-mc~hoxy-I- 
methyl hydantoin whose tdenrifica1ion was proved by conversion 
wi1h diazomcrhanc IO the known 5-me1hoxy-l.3dime1hyl~ 
hydanloin. 

Prooj for the isolation of 5.methoxy-I-methylhydan~oin as a 
minor side pm&r in the pnpamfion oj Smtthoxy-3-mtihyl 
hydonroin. When S-me1hoxy-3.mc1hylhydanroin was purihcd on 
column chromalography. loward the end of lhe clulion 1wrhcr 
wi1h the product a small amwnt (3.4%) of the isomeric hydanloin 
5.methoxy-lmcthylhydan1oin was observed as an equal com- 
poncn1 in scbcral fracrlons. The formation of rhc latter can k 

explarned by ring closure of a ddicrrnt adduct. IIK one in uhtch 
N-Me is allached IO lhe CH-. Smcc during the s1udy we have 
prepared 5-mc1hoxy-1.3dimc1hyIhydan1oin and we have also 
shown thal !-me1hoxy-Fmclhylhydan1oin canno be converted IO 
1he former under the action of diazomcthanc we rhough~ lhar the 
N’Gmidrc nilrogen of the ~somcric hydanloin. 11 presenl. would 
Indeed be convened IO the N’-Me deriva1rvc. When rhc fractions 
conlaining the equaJ mixlure of ~-~1hoxy-l(3)hydan1oins were 
suhjec1cd IO diazomcthane 1rea1mCn1. a new mixture wi1h 
unchanged 5-mctboxy-3-me1hylhyQnloin h’MR (CIXI,) 6: 7.2 
(sh. IH); 5 I8 (d. J = 3cls. IHI: 3.47 (s. 3H); 3.05 (s. 3H) and 
5-me1hoxy~l.Mimc1hylhydan1oin NMR (CDCI,) 6: 4.95 (I. IH); 
3.37 (5. 3H): 3.02 (s. 3H); 2 92 (s, 3H). sull m equal ratio was 
ohlamed and idenlfid. Exlracrion with prroltrhcr afforded pure 
~-me1bory~l.3-d~mc1hylhydan1om. 

71r chemical sfabilily o/ methyl =-mahoxy-6.mdhylhyda~o~e 

(64 
(A) A sampk of me1hyl a-merhoxy-bmethylhydan1oa1e (0.138 I(. 

0 05 mol) dissolved in IO ml MeOH was Ireared with a ca1alytic 

amoun1 of KHCO, (a few mg of solid) and then allowed IO reac1 
for I hr at II. whereupon II was filtered. washed with M&H and 

concentrated in cacuo keeping rhc cxlcrnal ba1h 1emp under W. 
The crude thus ob1aincd was dlssolvcd III EIOAC. dried (MgSO.) 
and again evaporakd IO dryness. i1s NMR spectrum indicarcd rhc 
absence of any starting marenal and the presence of 5-merhoxy-3. 

mclhylhydan1om. in CDCI,. 6: 7.20tsh. IH): 5.24fd. J = I c/s. IH); 
3.43 (s. 3H): 307 (5. 3H). which upon rnrura1ion m pc~. erhcr 

yielded 61% powdered solid, m.p. 73-74’. 
The importanr conclurmn from this cxpcrimenr. is rha~ the 

monoadducr in weak bask conditions is rolally converted into rhc 
ring closed hydantom. The various amounts of hydanloin oblaincd 
logclhcr with lhc expcctcd monoadducl during ils preparalion is 

now cxplaincd and clearly can be minimized when ncu1nlr~a1mn 
is done wi1h ex1rcmc cart. 

(B) A soln of merhyl o-me1hoxyhydan1oa1e (0.622g. 
0.00352 mol) In 8 ml MeOH was 1rca1cd with BF,-(XI, (0 40 ml) 
and allowed 10 reac1 24 hr a1 room 1emp. TIK mrx1urc war 

evaporated IO dryness under reduced pressure and the rrsulrinn 
c~dc 01 analyzed by 11s NMR spcc&um. (CDCI,) 6. !.!41sh. IHi; 

5.24 (wide s. IH); 3 49 (I. 3HJ; 3.05 rs. 3H). i1 showed ihc iotaI 
conversion of starling material IO IJK rmg closed prcducr 
J-me1hoxy-3-mc1hylhydan1oin. The crude od was taken up in 

FttOAc. neutrahzed wi1h KHCO, (solid). dried (M8SO.) and 
concentra1cd in racyo. IO afford after lrituratwn m elhcr 0.253 g. 
WX). pure hydan1oin: NMR (CDCI,) 6: 7.06 (sh. IH): 5.19 (d. 
J = I c/s. IH); 3.48 (s. 3H); 3.0s (s. 3H). 

Pnpamtion 01 5_(3-mrrhylnnido)hydanfoin (9) 
(A) A suspension of merhyl b~s~Gmonomethylurcido)ace~1c 

(0.545 ft. 0.0025 mol) in 10 ml McOH was 1rcated wtth a catalylic 

amOun1 of KHCO, (solid. few mg). so as IO afford a weak basic pH 
74. and s1ined a1 fl o\crnighhr. The suspended solid was colkcrcd 
by fillration. well dried. II amounlcd IO 0.368 g (79.1%). prcducr. 
m.p. 224”. NMR (DMS0d.J 6: 8.27 (wide I. IH): 6.96 rd. J = 8 c/s. 
tH);6.16 (m. J = 4cls. IH): 5.34 (d. J = Rcls. IH); 2 RS fs. 3Ht: 2.4 
(d. J = 4cls. 3H1 idcnrdied as the ring closure compound 
S-fN-mc1hylurcido)_3--merhyl hydanlom. No indicarmn for the 
presence of hydamoin in soln was observed. 

Again the importan conclusion from 1his cxpcrimcn1. is thaw the 
his-adduc1 behaves as the monoadduc1 under similar conditions. 

although solubiJi1y characrer of bo1h staflmg ma1erial and producr 
are qui1e differen and dic1a1e an he1erogcncous reaction. 

(B) A suspension of methyl his-(bmonome1hylurcidobceta1e 
(0.545 9. 0.0025 mol) in IO ml M&H was 1rea1ed wi1h RF,-OEf, 
(0.03 ml) and the reacrion allowed IO proceed overnigh a1 rt The 
while solid wzs Wered off. washed with MeOH and 1n1urarcd in 
abc c&r to afford 0 !!I g (46 IT) wht1c solid. m.p. ?IR’. which 

according lo ils NMR spcclrum (DMS0.d.) 6. 6.88 rd. J = 8 c/s. 
2H); 6.16 (q. J = 4 cl\. 2H); 5.4 (I. J - bcls. IH); 3 65 (\. 3H): 2.57 
fd. J = 4cls. 6HL was rdenufrcd as s1arGng material. No o1her 
producrs coutd be de1ec1cd IO bc prcscnr. nor isolaled. The 
important conclusion of rhe experiment is ~hc fac1 thar under 
acidic solulion. rhere IS IW parallel bchavror of 1he his-adduct and 
monoadduct as in hGc condtlmns Moreover, the bls-adducr i1sclf 
has differen susccp1ibih1y IO basic and acidic medra. 

tC) A suspension of his-adduc1 derived from glyoxylic acid and 
monomcrhylurea (1.029. 0.005 mol) in 10ml MeOH was frea1cd 
wi1h H,SO, fW9E. 0.01 ml) and s1irred a1 ambient fcmp. 48 hr The 
insoluble white solid was collec1ed by hhration and amoun1ed IO 
0 245 8 (26.44) of produc1. m.p. 217-222” idemikd by its spectral 
&la. The compound was recrysraltized from M&H. m.p. 230 5’ 
(sharp); IR (KBrr: 3395. 3320. 3295. 2970. 2950. 2800. In!. 1735. 
1710. 1670. 15.500. 148.c. 1465. 1400. IW. 1310. 1265. 1105. 
IWcm ’ . NMW (DMSOL) 6 X.3 (5 rwrdc). IH): 6 9 rd. J z X c;s. 
IH):6.14(q.J=~c/s.IH).53rdofd.J-8c/s.J- Ic/s.lH):!.R! 
(s. 3H). 2.55 rd. J = Cc/s. 3H): MS (HR). m/r 186.07C4 for 
C,H,$(.O, Cak. 186.0753. (Found: C. 38.59: H. 5.32; N. 30.14 
C,H,,N.O, requues: C. 39 71: H. S 41; N. u).ID(x) 



‘Ihe reacitonc of urea\ wth g)yonyhc sod and mcthbl glyoxylatc 1 IV 

1.3.~m~h~l.!.)lvdm~~h~dan~~Jin (Ilb). .4 win of gljoxylic 

aw,i monoh!drzic (4 6 8. 0.05 mol) and ~ym~d~mcthylurca (4.4 g. 

0 O( mol) in ~CCIOM (50 ml) wa\ rcfluxed dunnp 4 hr. The rnlxlurt 

was alioued to reach rwrn icmp.. then tiltercd and concentrated in 
tucrro to afford a )eliowish orl The crude uac dissolrcd in EtOAc 

and the pH fshghtl} Ghc) of ihe soln *as adJusted with toltd 
KHCO,. IIK \oln war dried. MgSO.. and evaporated IO drync\\ 
‘The crude oily product ua\ tnturaied under cihcr and ~olrd~ticd 
\lowl) 124 hr). the wtutc rold was collecied. it amounted to 4.114 g 
(6%) product m.p. ‘X %tP For anal)~tr the compound wad 
intorated under ether and well dried (0 ? mm Hg). m.p.. 63..Q#: 
IR tI‘ff(‘l,): 17%. 175. 1485. 1465. 1450. 106&cm -; SSiR 

(CfX’I,, 6 5.49 t\h. 1Ht: 5 16 IS. IH); 3 W f\. wide, bti); s;MR 
(DMSO-d.tb. ‘M(d,i -:Vc!%. IH,:C.l3(d.J -9c!\. IH);!.95t\. 

NO: 2.92 (5. 3H). decoupling experiment by trrrdwtan of the ? 04 
d oonbcrrcd UK ( II dauhlci Into a Gnplet and IIM tmo: MS 
(HR), mir I44 O(V) for C.H.?;:O, Calc 144OC35 (Found: C. 

41 K!; H. 5 61: N. lY.!O. C,H.S:O, require\: (‘. 4l.M; H. C CY; h’. 
19.44%). 

1.3.I~mnhvf-~-mnhvxv~udrmroin (12b) A \oln of 5.hydrox). 

1.3 dtmerh!l-htdaniorn it) 2” g. tl.tWfl v mol) tn 5 ml MeOH and a 
caialyhc amouni of H,.SO, t! drop\. 96%) wa\ \uhjccted 10 rcflux 

ovcrmphr. The acldlc \oln wa\ ncutrahrcd with sold KHCO,. 

filtcrcd from Aid\ .md concentraicd in LUCYO. care bcmp taken 
not IO obcrhcat the umplc. ‘Ihe rc\iduc ua\ disolbcd m I:iO.Ac. 
drted over MpSO, and cs aporatcd IO dr) ness in ZWYCI. ‘Ihe crude 
0 202 p tXl.?G) cqst~llitrd only tn the freezer, hut al room temp. 

tt melted mto an od. II ~a\ pure enough. huucvcr. tu bc used ax 
wch. For :m;tly\. II w;1\ rccr)\tallvcd from pet. ether m ~hc 
frcc,cr. m p oil at rt; IK I(‘H(‘I,) no SH. -NO. X40. If% 

I7Wcm ‘. SMK t(‘tXI,) 6, q.OOt\. IHI: 3.17 t\. 3H); 3.03 (\. 3Hb. 
! YY I\. ~HI. MS rHK1 m c I!XOh’6 for c’,H A,(), C.dc 
I(X.IKYI. iI,ound (‘. 4’ ?Y: H. 6.3: S. I’ !X C’,H , Ir;d), requur\ 

f J(.%. Ii. fl r. \;. I‘ ‘15,. 
II I\ mtcresting to note that upon trcatmcni in M&H with 

HF,-X)Er: o\ermphf al room tcmp there u-a% no son\cr\ton IO the 
methot! deri\atrrc. Also It,SO, L96ck) in MCOH overnight at 
room temp. paw onl) !tG product Howccer. an ethcrc.ll \oln of 
dlaromcth;lnc added IO a !&OH 5olution of the hjdror! 

deribaliue *d\ .I\ cfierU~e a\ the ahobc procedure in ohtammg the 
mcthox! compound 

I.l.I~merhvl-c-rrrrp~)~~/lhiuh~danf~~~~ (I.%) .4 umpk of 
f,3Jfmeth~l-‘-methoryh~danloln (O.X19g, O.OO!lR mol) wax 

dra\ohed m kwenc (20 ml. AnalaR) together wsh t\opropyl 
mcrcaplan 109 ml1 and boron HF.-OEI: (00’ ml). and the 

rc\ullmp cloud) xoln ua\ retlured *hr. After rcmobmp the 
whent VI LLIC uo. the ohtrined ml ua\ diwhcd in ErO.~c 

t100ml). cxirzctcd ullh ZaH(‘0, aq. tlOml. I hi). with waler 
(IOmlI and dried over hfpS0,. ‘The organic solvent ua\ 
csaporatcd lo dr)ne\\ lo afford 0 5%~ (~!.I%I crude product 
ohtamcd a, an OIL ?(Sfff fClX‘1,1 6: 4 86 (x. IN, f’lif: 3.X IS. 311. 

(‘H,Z(‘Ot. iOc It. IH. (‘H.-Pii:i:~ togtthcr ulth another H of 

SCH((‘ll.):. I 33 Id. J I:<;\. 6H. tC’H,)$?HS.:! MS t}(H). m!r 
201 O’lM for (‘.H,,fG..02S (‘rlc 202 07%: IK (CHCI,) no NH. 
_%c. Z9.W. !XTl. I’“. l”U)cm I 

For analysi\ ok oil UJ\ tlutcd through a AuoriGl column 
~hr(~rn~~t~~r~ph~ u-ith Cti~Cl~ (Found: C, J-.63: H.h.93; 4. 13.49. 
S. 15.6. <‘.H,,S,O.S requtre\: C. 4?2. H. 6.98: S. 13.Kh; S. 
1 C.X‘!“r ). L f 

The reaclion *;I\ repeated wlih hicarh>naie or water crtraclmn 
to Xlcld XV zrudc oil) product 

&I.S’.b’- T~rramnhylollanloov (kb A \urpcnslon of glyoxylic 
acid monohydrrie (Y 66 p. 0. IO! mol). dimethylurca tunsym) 
(I7 6p. U.? nh~ll md naphl~knc~ulfoni~ acrd (1.13gl in 75 ml 
.xctrtnc cdist. oter K,(‘O,) u-a\ &rcd at room temp (24 hr). The 

dimcfhylurea sloul) went into roln bu! \oon the hisadduci acid 
prcc,Fltaied ~1 The ~ltd wa\ collcctcd. it )-lclded 16.4~ (70.6%) 
crude acid. m.p. I46-l4P. IR (KHr) 34qC!, 333!.2940.?5.C0. 1740. 
I&40. IHK). IS?<. IIYC* IW. 1-W. l!4!, I??!. IWI. 1150. IOtm. 
-_- - 

When the d JI I .!! ~a\ Irradiated ~hc m htddcn under McS at 
3.05 d dsrappcrrcd cmd turned mio .+ Gngkt 

%O.YIO. 7Ro,:h? cm ‘; NMR UMSO_d) 6.6.82 (d. J 7 cl\. !Hb: 

5 46 (I. J = SC/\. IH); !.&ots. I!H); MS (HR): (mlrC0:) I88 I?!! 

for C.H,.S.O,Calc. 1(38.1?73:(Fuund:C.41.53;H.6.90;?;. 24.34. 

C.H,.N,O. require\: C, 41.37; H. 6.94. )2. 24.13%). 
M&p! ~.~.~.~‘.rffmme~h~l ~ilanf~~e (8d). A ulln of mcihyl- 

glyonyla~e monoacctal (I .? g. 0.01 mot) and dimcthklurca (I.76 g. 

002 mol) together with RF,-OEt, (0.125 ml, 0.001 mol) m (Oml 
hcnrenc WA\ \uhlccicd IO reflux (011 bath) dunng 3 hr. The toIn 
ua\ decanicd and evaporated IO dryne$\ ICI afford an oil whch 
triturated wrth xccral ponrom of ether ywldcd a crystalhnc 
produci which amounted to ?op (81.4%). m p I!!‘. For anal}vs 
the product ~3% recr)stalhzed from EIOAC m.p. I(0.5-l.‘l.c’. iR 
(C’HCI,): 3440,?9!0.1?4.5,1650.16tMl. ISlO. !380,13l0cm ‘; ‘iHR 

UX’I,) 6 6.38 td. J = “cl\. IH!; .c 51 (I, J - ?c/s, IHt: 3 X? t\, 
3H); 2.93 I\. 12~); MS (HRI mlc 246, 133’7 for C.H,.N.O, Calc 
!&.l3?7; (Found C.44.M; H.?.36; K;. 23 09. C.H,.S,O. rcquircs: 
C 43 X9 H. 7.37: K;. 22 ?5%1. ‘1%~ crude oil obtamcd from ihc . . 
rcactlon can he p&cd as well on a deac&attd (5%) neutral 

alumma column chromaiographt. The hsuiduct ester i\ JC. 
compamed by mcth)l a-mcthox) m~~~~dduci which ix earify 
rcmotcd vtth ether. 1%~ yield\ thus ohtamcd are 61 tt’% btsadduct. 
m p I!.(’ and I!.@% monoadduct rster m p &‘I’ 

i\ltcrnatrbcl! the hlsadduct ester can he prepared h) 
di,sromcthanc cWzificarion of rhc acid. .A mcthanolic win of ht. 

adduct l.!X treated wiih CH,h’,. filtcrcd and conccntrdted in 
VQCW afforded. after tnturabon in ether. a ycliowtsh solid I .? R 
tY4.6Q) m.p. ld3.L1JK.Y. v&h the similar physical data J\ ahauc. 

.Whvf a~h~dntx?~6,6-drmrrh~~h~du~f~~~fe (5b). A \u\pcncton 
of mcthkl glyux~hte monoacctal (I? p. 0 I mall and dimeth~lurta 
tQ.Qg. 005 mol) in 75 ml EtO.4c wa’r \trrrcd at room temp. for 
‘2 hr .Aftcr J fcu hour\ the mlxulrc clcarcd up. almost <omplctcl), 
II was filtered and conccntrztcd in L’OCYO lo yield a clear 011 whch 

upon irrturahon under ether afforded a nice whtc cr)\iallimz rolrd 
which collected, amounicd IO 7.26g. iX3.6tii) product, m.p : 
X8-91’ For amlksrs the com~und u’as tnturated in ether and ;hc 
m.p. u-as rat\cd to 94-9?. IR (K&t: 344@. 3300. 3190.?y300. 2X10. 
2700. 17%. 1620, l!lO. 13x0. 1%. I!lC. 119%. 10’0. IOOC, 9((. 

Wcm ‘. SMK IC’IX’I.I 8 0.0 td. IfIt: T s9 td. J -. - ! c”\. 111,. 
( “ t\h. IH): 3 R! t$i. 3H). 2.94 (5. 6H): UNSO.~A 6 69X td. ._. 
J -NC,%. IH). !.IWt\h. IH). ‘.!(d.J 7 SC!\. IHI. 3.‘(s. !H). ?h? 
t\. 6H). MS tHK): m/r 176.0769 Fur C.,H,~~~O. Calc. I7htDf. 
(Found: (‘. 41.19: 11,6.9?. N. l>.?d. C.H,,NIO. requrre\- (‘. Jo Vo: 
H, 6.X7, 5. l(YGt 

Mrthyi a-mcrhttrg-6.~~dim~ih~lh~duntoatr~~~c Ml. A soln of 

merh~l ~h~drox)&Sd~mcth~lhydanioatc tO.XRg. 0 W mol) m 
IOml McOH Jh% ua\ comhmcd wth oxahc acnf tflt%t’g, 

O.OW mol) and the reaction uas alloucd IO proceed JI room 
lcmp.. w-ith *lirrmg 24 hr. ‘The acAc An wa\ ncutrali,ed with 
solid KHCO,tcare to lhc ha~lcit) of the soln 1, not a\ Important a\ 
m the rnon~~.~ub~iriutcd h$dantoatc, MCICC the ring clowrc tn 
h}dantom thou-n to occur under these con&tionx I\ impo~sihk), 

filtered from intolohk solid and carefull), u-i&out crternnl 
healing. c~apor~tcd IO drync\x The crude r&due wa\ di\pcr\cd 
in fi10Ac. dried obcr MgSO. and ag~m conceniraied in ~ocuo 
carefull) bccausc the labiht) of 1hc product. The crude wa\ 

triiunicd under pcl ether to afford a well dispersed wl*l. uhlch 
~a\ iollcctcd to yield O.U:p (??.!%t m.p fl’. pruduct. Further 
purification mired the m p. :&‘I! 5’. fR (CHCI,) 3445. WO. 2980, 

3.W. 335. I-45. 1655, IWJ. IS% 1440. 1.385. 13?0cm . NlcfH 
t(‘D(‘l,lb: 5.%(d,J - 9</s. IH); 2td.J Vet\. IH): !X(s. 3Ht; 
3 48 (\. 3H t. 2 On (\, 6Ht; MS tHR), m/c I90 0943 fur (‘.lf,,X..O. 
Calc. IWOW (Found. C. 44 40. H. i.41. K. I4 R! C.H,,N,O, 
require\ (‘. 44.20; H, 7.42; S. 14.734) 

The morwadduct can k obtained alternatively from the 
corrcspond~ng blrrdduct actd. 

A roln of hsadduct acid t9.28 8.0.04 mol) prepared as dc\crikd 
prtviou+, in W)ml ah\ SfcOH and I ml ti~S0. fmcrk 96%) *at 
refiured Ulhr. When the temp. reached the rt. the ulln war 
ncutmlired urth coltd KHCO,. Cltcrcd from \ohd\ and cunccn. 
tratcd in I’OCYU. h rough purificatbn WPP affected on a deacb\atcd 
neutral alumma column (420s. ?I ml McOH) With pci. 
c1hcr:knzcnc Ii: 1) a\ elucnt 4216g (55 5%) pure product uas 
ohtamed If wax followed hy 1.334~ (132% product) prcxtuct 



conrammarcd with 1533% hi\adduct ester (benrene as clucnt). 
O.IO!g fl.O_ZZ) pure hisadducr e\ter and 0.38lg (3.9X) con- 

taminated hlsadducr. Additional punficalmn on a fluorisil column 
(?oog) using CH,CI, as cluent yielded only 2.803 (376) pure 
product m p. 74-75.~’ wllh idcnlical physKal data as described 
above. II was preceded by 0. IO1 p (1.43?&) methyl a-mcthoxy-N. 

mcthoxycarbonylglycinatc. 
.Wtrhyl a-mnhylfhio-6.8.dimrrhylhydonrwrr (?b). A \oln of 

methyl a-mcthoxy-b&dimethyIdantoate (I.98 g, 0.01 mol) tn 40 ml 
CHICI, (EIOH free) was comhmcd with methyl mercaptan (8 eq) 
in CH,CI,. and oxahc acid 10.09og. 0.001 mol) IO afford an almost 

hvmogcncous mlxlure After 48 hr al ambienf temp.. rhe solrent 
was removed in racuo WIIIWUI applying any external hearing. and 
the residual yellowish oil was dissolved in EIOAC The acdc wln 

was ncu~ralrrcd with solid KHCO, (heterogeneous). dried over 
MgS0.. filtered and concentrated in L’OCYO. the crude according IO 

the SMR spectrum proved IO bc a mixture of starting malenal 
(4q.s) and product (W.88) No attempts were made IO ~para~e 
it. and as such UK mrxturt was subjected IO the exact initial 

conditions. After 5 day\ II was worked up again as dcscnbed IO 
yield I.905 g (Y2.4%) crude producr. oil. IR (CHCI,): 3400. 2950, 
2910. 288s. 1740. 1665. 151lL1.500. 1435. 1370. 1300. ll60cm ‘; 

NMR (CDCI.) b: 5.58 (d. wide. IHJ; 5.5 (s. wide. IH); 3.83 (s. 3H); 
2.98 (s. 6H); 2.21 (s. 3H); MS (HR): m/e: _W.OPl for C,H,.h’,O,S 
Calc 206.0724. For analysis. II can be recrystallized from per 

erher<rhcr at lower temperature. m p 3(P (Found: C. 40.67: H. 
6.88; S. I3 72; S. 15.73. C.H,.S#, rcquucs: C. M.7?; H. 6.84; S. 

13 59; s. l.c.!?zL 
Hur$ o .h~dmryh!danroufe 114~ Rut)1 cslcr 4b uas prepared 

in 63% yield according IO the previous melhod using butylgly- 

oralale’ and urea in 1055 excc~s m.p. 113’ (recryrtalliced from 
waler). IR (KBr): 34@. 3300. 2960. 1735. 1640. IUOcm ‘. NMR 
(DMS0-d.) 6: 6.82 fd. I. NH, J = 9 c/s): 6.34 (d. I. OH. J = 6.6 c/s); 

5 78 (s. 2. h’H,); 5.40 (9. I. CH. J = 9 and 6.6 c/s); 4.09 (I. 2. WH,); 
0.7-1.9 (m. 7 (CH,),CH,); (Fcxlnd: C. 44.32; H. 7.42: S. 14.70. 
C,H,.N,O. requires: C. 44.20; H. 7 42. N. 14.734). 

Bisaddurf IS. Urea (3 g, 0 05 mol) and n-bury1 glyoxalalc 

(14.3 g. 0. I I WI) were dissolved in acctonc ( I50 ml) and stirred for 
72 hr. The pp~ was filtered off and rrirurated with a new ponion of 

acetone (30 ml) ylcldmp - 4 g. 465?. Another crop of the compound 

was obtained after the mother liquid was concentrated and the 

‘Org. Synrhesrs Coil Vol. 4. I24 (1963). 

residue was lmurarcd three times with ether-pet ether IO remove 

the cxcers of bu~yl glyoxala~e (4.1 g. 25‘5). m.p 143’ (recry- 
stallized from EfOAc) IR (KBr): 1740. 16.50. lS8Ocm I. NMR 

(DMS0-d.) 8: 7.1X cd. I. SH); 5.38 cd. I. CH); 5.1 (broad. I. OH); 
4.12 (I. 2. OCH,); 0.6-1.8 (m. 7. ICH,),CH,). (Found: C. 48.80: H. 
7 5X. h’. R.70. C,,H,.N,O, rcquucs: C. 48.74; H. 7.U; h’. 8.7595). 

Bury/ o-mnhoxyhyriunfoofr (l&j. Compound 4 (8.80, 
0.046 mol) was dtrsolved in M&H (60 ml) containing anhyd oxalic 
acid (WO mg. 0.01 mol). The mixture was left overnight at room 

temp. and ebaporarcd The residue was dissolved in EtOAc. 
washed with IW NaHCO,. dried over Na,W,. concentrated. 
trituratcd with ether and crysdlized from EtOAc-hcxaae. 7.48 g. 

78%. m.p 9&95’. IR (CHCI,): 3510. 3420. 1740. 169Ocm ‘. NMR 
(DMSOd.) 6: 7.1 (d. I. NH): 5.95 (broad s. 2. NH,). S.26 (d. I. 
CH); 4.18 (1. 2. 0t.H:). 3.25 (s. 3. (K’H,): 0.7-1.9 (m. 7. 
(CH,),CH,,. (Found: C. 47.26; H. 7.54; N. 13.64. C,H,,S,O. 
requires: C. 47 O?; H. 7 90; N. 13.7X). 

Bury/ o .m~hvlrhlr,hvdunfmfr I MC) Bu~yl n-hydroxyhydan- 

loalc (WI mg. 2 mmol) and anhjd oxalic acid (90 mg. I mmoll were 
suspended In CH:CI: soln .saluratcd with methyl mcrcaptan (20 ml) 
and strrrcd for ?? hr al room temp. The solvent was removed. rhc 
rcslduc dissolved m ErOAc. washed with IO’Z NaHCO,. drrcd over 

Na:SO.. evaporated and rrrturated with ether ywlding 5b 
(quantltalrvc). m.p. IW lrccrystalllud from IWAc-hcxanel. IR 
(CHCI.). 3.W.YlO.3.XO. l?25.1681180. 1595cm ‘. h’MR(DMS&i.) 
6:6.94td. I.HN~:~.M~hroads.!.NH~);4.l~~1.2.~K’H~~;2.08~s.3. 
SCH& 0 T-I.9 (m. 7. I(‘H..I:CH.I. (Found: C. 43 44: N. 7.22; S. 
I? 08: S. I3.W.(‘.H,.N:O.Srcqurrc\: C.43.63.H.‘.32; N. l!.?:S. 
14.539 ). 

The ester I4c was also prepared under 0~ same reaction 
conditions using I4b as a starting material. 
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