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AbrbwtSyntkscs of Caminoptekiinr Soxides are descrii. The pyrimkdine part udergoes transformations 
with various regents to give Chydroxyamiwpteridhses. substituted py-razk. or substituted 13.4+udhrolyC 
pynzines. ~TIiuLWl5-8)pyndm can be prepared from the 1.2.1-0xadiazolylpyWines. The ring opening of the 
pyrimidine part of ptcridk proceeds either by a CrN, or NFL bod ckavopc. 

Heterocyclic compounds with a hydroxylamino, 
hydroxyimino or amidoxime function are useful syn- 
thons for the preparation of various heterocyclic sys- 
tems’-’ and therefore we decided to investigate in more 
detail the application of such functionality for syntheses 
in the pteridine series. We describe now some new 
results concerning the synthises and transformations of 
some pteridine 3-oxides. in particular 4-amino-2- 
phenylpteridine 3-oxide. 

As starting material, we used the appropriate pyraz- 
inecarboxamide oximes with an unsubstituted (5). acyi- 
ated (la. lb) or alkylated (Ic) amidoxime group. The 
O-substituted amidoximes were transformed upon heat- 
ing with tricthyl orthoformate into the corresponding 
O-substituted Qhydroxyaminopteridines (t. Zb and k), 
thus demonstrating a new and simple way for the pre- 
paration of pteridines with a hydroxyamino function. The 
acetoxy group in 2a can be removed in the presence of 
aqueous hydrochloric acid at room temperature to give 
Qhydroxyaminopteridine (2d) in a moderate yield. Upon 
heating, however, compound 2d is transformed with the 
same reagent into 4(3H)_pteridinone @a). Its 2-methyl 
analog (Jb) was conveniently prepared by thermal cycl- 
ization of 4. 

4Amino-2-phcnylpteridine 3-oxide (6b) was prepared 
from 2-bentoylaminopyrazine-3-carboxamide oxime (5) 
either in the presence of sulfuric or polyphosphoric acid. 
This is a simple route for the preparation of the practic- 
ally unknown pteridine 3-oxid~s.~ This new compound 
undergoes a variety of transformations and most of them 
involve the primary attack at the pyrimidine part of the 
molecule. It is well known that pteridines react with 
numerous nucleophiks either by addition or substitution, 
leading in many cases to ring opened products.“’ In the 
presence of hydrazine hydrate at room temperature a 

cleavage of the CrNl bond of Lb occurs giving the 
corresponding hydratone (lb). This demonstrates that 
substitution at position 2 of the pteridine ring does not 
prevent the reaction. As anticipated, 4aminopteridine 
3-oxide (6a) undergoes the same reaction to give the 
corresponding hydrazone (‘II). In addition to the spcc- 
troscopic evidence, the stntcture of compounds la and 
7b follows from their conversion to other pyrazine 
derivatives. Alkaline hydrolysis of 7r gave Ma and acid 
hydrolysis converted 7b to 5. 

CAminopteridine 3-oxide (6a) when heated in water, is 
transformed in good yield into 6hydroxyaminopteridirt.e 
(L). This transformation was also accompanied by ring 
opening to give small amounts of pyrazine derivatives 
(Ma and Ma). The same reaction with the 2-phenyl 
analog (6b) gave the product tB in a lower yield and the 
oxadiazolyl derivative (9) was observed as a by-product. 
On the other hand, when compound 5 was treated with 
alkali, Bb was formed only in small amount, the major 
product being the oxadiazolyl derivative (9). Since we 
anticipated that compound 9 may be not formed directly 
in this reaction, but presumably via the ptcridine 3-oxide 
((b) or from tlb, we performed a separate experiment 
with 6b. This compound, when heated for I min in dilute 
aqueous NaOH solution, was transformed into a mixture 
of compound 9(20%). the hydroxyaminopteridinc (L&b) 
(5%) and acid llr (27%). the amount of the later product 
being raised when the alkali treatment was prolonged to 
IO min. The structure of the acid (llr) is in accord with 
the spectroscopic data and it has been further sub 
stantiated by its transformation into an ester with a 
simultaneous alkylation of the oxime part (Ilb). 
Moreover, the acid is converted thermally into 2-phenyl- 
3-hydroxy-lJ3H)pteridinoae (12) which readily undergoes 
ring opening under the influence of alkali to give back the 
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acid (Ilr). An altemative structure of this product. 2: 3 would be expected. It was also of interest to io- 
represented as 2-bcnzoyIaminopyrazinc-3-cflrb vertigatc the stability of the hydroxyaminopterid 8b in 
hydroxamic acid, is improbabk, baxcd also on the NMR aMine solution. After a short treatment with aqueous 
spectroscopic data. The signal for the pheoyl group alkali the compouad remained unchanged, but longer 
appears as a singlet (6 7.353. whereas in the case of tbc treatment resulted in conversion of (R, into the oxadiaze 
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A mechanistic interpretation of all these transfor- 
mations involves the cleavage of the CrNI bond as 
represented in Scheme I. Scheme I also shows other 
plausible conversions, but we have shown by separate 
experiments that these reactions do not take place. 
Conversion of compound 6h into tlb occurs most prob 
ably via 5 and is thus another example of Dimroth 
reanagement. Intermediates. as shown in parentheses, 
could not be isolated in the course of these trans- 
formations. For the formation of acid 11. another 
mechanistic interpretation must be given. taking into 
account the N,-C, bond cleavage and the process is 
represented in Scheme 2. 

Another SCI of experiments showed the interesting 
transformations of the amidines (13) which were pre- 
pared from the corresponding Caminopteridine 3-oxides 
(6) and N.N-dimethylformamide dimethyl acetal. Ami- 
dine lk is slowly converted back to 6a in methanol at 
room temperature. but it is decomposed into pyrazim 
derivatives IUa and l@b in the presence of dilute alkali at 
room temperature. In a methanolic solution of hydroxy- 
lamine. the amidine underwent ring opening at the pyri- 
midine part with simultaneous formation of amidoxime 
and hydroxyiminomethytamino functions (WI). a minute 
amount of Ma being formed as by-product. In the 
presence of hydrochloric acid (I : I). amidine 130 is 
transformed at room temperature in good yield into the 
oxadiazolylpyrazine (Ha). which is also formed from the 
2-methyl analog (13b). from 1Sc or from 17r. This latter 
reaction indicates that after ring opening resulting from 
cleavage of the C,N, bond. the substituted amino func- 
tion, regardless its complexity. is converted into a free 
amino group. In boiling water or with dilute alkali at 
room temperature, the oxadiazolylpyrazine (1%) is 

decomposed into the pyrazine derivatives 101 and lob. 
The 2-phcnyl analog (13e) is also transformed under the 
intluence of hydrochloric acid (I : I) and at room tem- 
perature into 1% the bentoylamino group being rcsis- 
tant to hydrolysis under these reaction conditions. Also 
with dimethylamine hydrochloride. the amidine lh is 

transformed at room temperature into the corresponding 
oxadiazolyl derivative (164. The structure of the latter 
compound is supported by the fact that the same product 
is obtained when the amine 1% is treated with N.N- 
dimethylformamide dimethyl acetal. The amidine func- 
tion in Ma is easily transformed under the action of 
hydroxylamine into a hydroxyiminomethylamino func- 
tion (174 and this compound is also obtained directly 
from the pteridine 3-oxide (131) with hydroxylamine 
hydrochloride at room temperature. The methyl analog 
17h is obtained in a similar manner from 16b and the 
oxime function can be acetylated in the usual manner to 
give 17~. All oxadiazolylpyrazines. except compound 
17~ show negative color reaction with ferric chloride. 

Another interesting transformation occurs if the oxadi- 
azolyl derivatives 17r and 17h are treated with hot poly- 
phosphoric acid. In this case, the hydroxyiminomethyl- 
amino side chain is cyclized lo a fused triazolo ring and 
the s-triatoldl,S-a) pyrazine derivatives l& and It3b are 
formed. The cycliration is amenable also with the acyl- 
ated derivative I7c in the presence of hot glacial acetic 
acid or water lo give Mb in lower yield. The unsub- 
stituted oxadiazolyl derivative Ma. however, is decom- 
posed under these reaction conditions to yield g-cyano-s- 
triazold 1.5-a) pyrazinc (19). 

All these reactions reveal the great reactivity of ptcri- 
dine Soxides and the possibility of forming various 
hcterocyclcs by participation of either the amidine and 
N-oxide function, the amino and N-oxide function. or the 
hydroxyiminomcthylamino function. 

M.ps were dcrcrmined on a Koflcr hot plalc m.p. apparalus 
The NMR speclrat mcaruremenls were pcrformcd on a JE01. 
JNM C-M HI. spectrometer with TMS as inlemal standard. Marr 
spectra were recorded on a Hitachi-Pcrkin-Elmer RMU4L 
spcctromclcr. 

4-Acetoxyaminopfmdinr (t) 
(a) A mixhue of la’ (90 mg) and lrielhyl orthdormale (3 rnt) 

was healed under ref?ux for d hr. The scparalcd producl was 
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filtered off. CryslaUixcd from wafer and subsoqucnlly from a 
mixture of MeOH aml DMF (yield 27 rru, 29%). m.p. 231-234’. 
‘H NMR b@MSO&) 8.15 and 8.30 (d H, and H,). 7.52 (1. H3. 
2.08 (s. Me), Jr, = 2.2 Hz MS: 205 (M’. 3%). (Formd: C. 46.83; 
H, 3.25; N. 34.11. Calc. for C&N&: C. 46.83; H. 3.444: N. 
34.12%). 

(b) A mixrurc of 2d (0.1 a) and A& (I ml) was heated under 
rellux for IO min. Ilk mixhtre was evaporated to dryness and the 
residue was crysIallized from waler (yield 75mg. 64X6). m.p. 
underpressed with Ihe product &ained as described under (a). 

4Benzoyloxyominopwidine (b) 
(a) A mixture of lb’ (O.Wg) and Irierhyl orIhofoemaIe (7 ml) 

was heared under rcflux for b hr. Upon evaporation IO dryms. 
the residue was suspended in McOH (3 ml). filtered and crystal- 
lized from a mixture of McOH and DMF (yield 0.12 g. 34%). m.p. 
uC25P (dec). ‘H NMR MDMSOd,) 8.62 and 8.75 (d. K and 
H:). E.o(u1.22 (m. Hr. and H& 7.96 (s, H3. 7.58 (m, H,. and H,. 
and Hr). Is.- = 2.25 Ht MS: 267 (hi’. 2%). (Found: C, 58.72; H. 
3.43; N. 26.03. Calc. for C,iH~Nqfi: C. 58.42: H. 3.39; N. 
26.21%). 

(b) A mixture of 2d (12 ma) and benzoyl chloride (18 mg) in 
pyridine (0.5 ml) was heated at 8IP for 45 min. Upon evapora1ic-n 
to dryness, water (I ml) W added. lhe product was MIered off 
and crysllllized from a mixmrc of MeOH and DMF (yield 8 mg 
41%). lhe compound was found 10 be i&n&al in all respects 
with the producr obtained as descriid under (a). 

Q.Mefhoxyominoprefidine (2~) 
A mixture of lc’ (7Omo) and frietbyl orthoformaIc (2.5 ml) 

was heated under re&x for 8 hr. the mixture was evaporated IO 
dryness and rhe residue was crystallized from UOH (yield 
40 mg. 54%). m.p. 26F266” (dec). ‘H NMR b(DMSO-&) 7.86 and 
13.01 (d, H, and H.). 7.lg (s. HI). 3.62 (s. Me). Jb- = 2.1 Hz. MS: 
ITI (M’. If@%). (Found. C 47.62; H. 4.09; N. 39.65. Calc. for 
C.H.NaO: C. 47.45: H. 3.98: N. 39 53%). 

b(3H)_Preridinone (k) 
Compound 2d (80 mg) was suspended in dil HCI (I ml of I : I) 

and upon heating under rellux for IOmin the mixture was 
evaporated IO dryness. The residue was dissolved in water 
(0.5 ml) and neutralized with solid NaHCOi to give the producr 
(yield 2Omg. 2g%). m.p. over 3W (Lit. gives over 3009. idea 
tical with an aurhentic specimen 

2-MeIhyl_1(3H)_preridinone (Jb) 
Compound 4 (0. I6 a) was healed at 23&235” for 5 min and &c 

product was crystallized from a mixnue of EIOH and DMF 
(yield 75 mg. 52%). m p. 210” (dec) (Lit.’ gives m.p. about 210’). 
‘H NMR I(DMSO& X.66 and 8.85 (d, HI and HT). 2.39 (s. Me). 
3.3 (broad I. NH), Ja- - 2.1 Hz. 

6Amino-2-phmylprnidine-3-oxide (6h) 
(a) A mixture of S’ (0.4 g) and cone H.m, (2 ml) was heated aI 

670” for 75 min. The cookd mixture was poured on ice (70) 
and ncurralized with CO(K NH&H to pH 6. IRK separated 
product was filtered and crystallized from UOAc (yiekl O.lbg. 
43%). m.p. 223-226’. ‘H NMR 6 (DMW 8.86 and 9.02 (d. H, 
and Ht). 8.3O-g.55 (m. H: and Ha.). 7.500m. Hr. and H,. and H,.). 
I,- -2Hz. MS: 239 (M-. lOO%). (Found: C. 60.42; H. 3.95; N. 
28.99. Calc. for CI,HsNqO: C. 60.24: H. 3.79: N. 29.28%). 

(b) A mixture of S (0. I5 a) and poly&s&& acid il a) was 
heated a1 I@? for I hr and Ihcn at l3(r for I hr. Tbc cc&d 
mixrure was ditutcd with water (3 ml) and upon ncuWiuti~ with 
cone NH,OH 10 pH 6 the product was separated and crystaUizai 
from EIOAc 10 give Wmg (36%) of the product. identkal in all 
respect wi1h 1ha1 as described under (a). 

!_(Hydra:ooome?hylamino)pyrarme-3-carfmxamide oxime (ta) 
A mixture of 4 6’ (0.1580). hydrazinc hydrate (0.21 g of 98%) 

and MeOH (3 ml) was sIirred a1 room Iemp for 4hr. Upon 
evaporation 10 dryness. the residue was suspended in ErOH 
(2 ml). hlrered and cryskllized from a mixrure of EIOH and DMF 
(yield 0.161 g, 85%). m.p. 1%191’ ‘H NMR d(DMSO=&) 8.33 am.l 

8.42(d.H,andH&7.89(d,CH).J,,-26.J~~u-8.7Hr_MS:l95 
(M’. 55%). (Fwnd: C. 37.01: H. 4.73; N. 50.39. Calc. for 
C&N0 C. 36.92; H. 4.65; N. 50.23%). 

A sdn of 4 (0.3 I) in MeOH (8 ml) was trcakd with hydrarim 
bydrak (0.42g of 989E) and kfI at room temp for 2hr. The 
mixtun was heated u&r reflux for 30 min and upon evaporation 
an oily residue was obtained and trertcd with MeOH (2 ml). The 
product was Mered and crysrrllti from EtOH (yield 0.22511. 
66%). m.p. 171-173’. ‘H Nh& 8 @M!KhQ 7.94 (s: Hc and hj. 
7.167.60 (m. Ph). MS: 2771 (M’. 17%). (Found: C. 53.15: H. 4.%: 
N. 34.12. Calc. for CIrHIINO C. 53!l2; H. 4.83: N. 36.14%). 

T~ufon4Iion of +aminopIefidine 3-0x& in oqutow sotution 

If (r (0.55 0) in water (I5 ml) w heated under r&x for ? hr. 
upon cooling crystnls of & separated (0.4g. 73%). The Wale 
was evaporakd IO dryness and the residue was heated under 
reflux in MeOH (5 ml) for I min. The mixture was filtered ho1 IO 
obtain the unreackd (r (I5 mg. 3%). The Iihrate was evaporated 
IO dryness and the residue was idenli&d as Ma (80 ma). condn- 

ing a minute amoun1 of lb. 
&hadm.p.over 3lO’from water. ‘H NMR 6 (DM!W-&. 130’)7.% 

and8.10(d.HaandH~).7.33(s.H3.Jr--2.3Hz MS: 163(M’. 
45%). (Found: C. 44.18; H. 3.22; N. 42.87. Calc. for C&N,O: C, 
44.17: H. 3.09: N. 42.93%). ga. if suspended in HCI aq (I : I) 
afbrded its hydrochloride. m.p. 292-295” (dec) from a mixture of 
MeOH and diethyl ether. II could be also obdned. if a suspen- 
sion of t was sIirred in HCI aq (I : I) for l7hr a1 room tcmp 
(yield 25%). ‘H NMR 6 (DMSOda) 8.18 and 8.25 (Hg and HI). 
7.94 (I. H3. I,> - 2.4Hr (Found: C. 35.95; H. 3.17; N. 35.32. 
Calc. For C+.HKINtO: C. 36.1 I: H. 3.03; N. 35.09%). 

Tr4nr~ofonotioft of +amino-2-phenyipIcridinc 3-oxide in aqueous 
rdrrioo 

The corresponding 0 (0.22 a) in water (4 ml) was heated under 
rcllux for 28 hr. From Ihe cold mixture S was fikered off (yield 
69 mg. 31%) aml in the soln 9 was detected by TLC. The above 
gb had m.p. t26m from water. ‘H NMR b (DMW) 8.73 
and R.95 fd. H, and H:). 7.72 fm. HI. H. and H* of Phi. R.3O-lI.62 
(m. H? a& k of Pb)..J1-- i.l~Hz~ MS: 239 (M’. tij. (Found: 
C. 60.26; H. 3.95; N. 59.55. Calc. for C,:HeS&: C. 60.24; H. 
3.79; N. 292ll%). 

Tronsforrnalion of 2-benwyiaminopyr4zine-3-c4r6ox4mide 
oxirne in 4 sdurion of sodium hydroxide 

A mixture of 5 (50 m& and NaOH aq (I ml of 5%) was heated 
under r&x for I min. cd and neuMizcd wilh glacial AcOH 
IO pH 6. ‘The separated product (Wmg, 73%) consisted of a 
mixture of 9 and gb. The mixnut was separated by Ircatmcnt 
with an NaOH aq (0.5 ml of 5%). liltming UK oxadiazolyl deriva- 
tive (25 mg, 54%) and by ncukahza~ion of rhe filtrate with glacial 
A&H. S was obtained (4 mg. 9%). 

Reacfion berween 4+unino-2-phmylpreridine )-oxide and 
aqueous sodium hydroxide 

(a) Compound Y (65 rng) when heated under redux in tiaOH- 
aq (I ml of 5%) for I min. aUor&d 9 (I3 mg. 20%) upon cod- 
ing chc mixture. The 6ltnte was n&ralbd with glacial 
AcOH IO pH 6 and the separated product was filtered and 
iden1ifkd as gb (3 mg. 5%). The M~rate was again acidified with 
cone HCI IO pH 2 and upon cooling IO ff tla which xparared. 
was hl1ered and crysullizcd from glacial AcOH (I9 mg. 27%). 
m.p. about I5V with conversion into 11. ‘The following spec- 
~roscopic and analytical Dada for llr were determined: ‘H NMR 
8 (DM!K&) 8.10 (s, H, and u. 7.35 (s. Ph). MS: 258 (M’. 9%). 
(Found: C. 55.62; H. 4.13; N. 21.76. Calc. for CIrH&WI: C. 
55.81; H, 3.90; N. 21.70%). 

(b) 0 (0.4 g) in NaOH aq (6 ml of 5%) was beated under r&x 
for IOmin until evotutioo of NH, ceased. Upon coding and 
neutralization with glacial AcOH IO pH 6 Ibc Kpuated 9 con- 
~linkIbwuAhcradoufo.lo).Thc~cwuDcidifKd 
with CO(K HCl IO pH 2 and upon cooling IO 0’ Ilr was separated 
and was tIlered on (0.2 g. 46%). 



Methyl-2~mtrhoxyiminobtnzylomino)pyrruinc-Ecorboryl~e 
(lib). 

A suspension of llr (0.23 g) in MeOH (6 ml) was treated with 
excess of diazomcthanc in diethyl ether. After stand& at room 
lcmp for I day and cvapontion. the oily residue was suspended 
in EtOH (2 ml). cookd. the product was fIltered and crystaGed 
from EtOH (yield SOmg. 20%). m.p. 162-W. The ferric chloride 
test, positive in the case of ilk was negative. ‘H NMR 8 
(DMSOda) 8.08 (s. H, and H& 7.32 (s. Ph), 3.91(s. two Me). MS: 
I86 (M’. 48%). (Found: C. 58.85; H. 5.02; N. 19.55. Calc. fez 
C,Ji,.JW,: C. 58.73; H. 4.93; N. 19.57. 

2-Phnyl-3hydroxy-4(3H)preridinone (It). 
Compound 111 (0.10) was herled at 2OOYl.3 kh for IOmin 

and the product was crystallized from glacial AcOH (yield 60 mg. 
65%). m.p. 26&263”. ‘H NMR 8 (DMS&Q 8.85 and 9.03 (d. Hd 
aod Hr). 7.77-7.98 (m. Hz. and Ha). 7.55 (m. Hr. and Land Hs). 
16.7 = 2.1 Hz. MS: 240 (M’. IO@%). (Found: C, 60.20; H. 3.566: N. 
23.19. Calc. for C,rH,N& C. 60.00; H. 3.36; N. 23.33%). 

If the above prcduct (38 q g) was heated with dilute NaOH nq 
(I ml of 5%) under retlux for 5 min. upon cooling and 
acidihcation with cone HCI llr WI obkined in 61% yield 
(25 mg). 

Reaction of 2-phenyi4hydroxyorninopreridin4 in fh prt~tnc~ 01 

oflrofi 
(a) If a mixtuze of Sb (I4 mo) and NaOH aq (I ml of 5%) was 

heated under re&x for 3Omin. upon acidification with gkcial 
AcOH a mixture of the starting compound and 9 (12rng) 
was obtained. The mixture was separated by treatment with 
NeOH aq (0.5 ml of 5%) and hftering off the undissolved oxadi- 
azolyl derivative (yield 7 mg 50%). From the bttralc upon 
acidification the starting compound (I mg. 7%) was isolated. 

(b) If a mixtuze of @J md NuOH aq was heated under r&x 
for I min upon acidification only the starting compound was 
isolated 

A mixture of 6o (0.46 g) and N.SdimethyUormamide dimethyl 
acctal (74 was heated at IO!” for 3.5hr. evaponled and the 
residue was crystallized from a mixture of CHCIr arui petroleum 
ether, (yield 0.42g. 6!3%). m.p. 21&213” (dec). ‘H NMR 6 
(CDCI,)952(s,CH). 8.64(s. H&8.45 and8.5O(d. &and H:). 3.14 
(s. Me). 3.17 (s. Me). Jb.: - 1.8 Hr MS: 218 (M’. 25%). (Fouad: C. 
49.86; H. 4.84; N. 38.49. Calc. For CvHtiNbO: C. 49.53: H. 4.62; 
N. 38.52%). 

If a methanolic soln of the compound obtnioed was kft al 
room temp for 4 hr. the starting (r was obtained in 9% yield. In 
aqueous soln of NaOH (5%) the product was converted after 
75 min at room temp into I@b and a small amount of 101. With a 
mtthanolic soln of free hydroxykrnine. the product was trans- 
formed after 7.5 min at room temp into I8 (yield 60%) and in the 
filtrak 1C was detected by TLC. 

~N.N-~m~hylominc~hyf~eomino)_2-m~h~pr~ 3-oxide 

(Me) 
This comoound was prepared in a similar manner to (c in 58% 

yield. m.p. i87-IW (dec) from EtOAc. ‘H NMR 6 (CDCIr) 8.12 
and 8.20 (d. Hd aml H.). 9.10 (s. CH). 3.02 (s. NMc2). 2.67 (s. Me). 
Jr-= l.EHz. MS: 232 (M’. %%). (Found: C. 4794; H. 6.23; N. 
32.58. Calc. for Cl&iI:NI0.1.5H.@: C. 47.31; H. 5.72; N. 33.11%). 

4(N.N-Mm~h.~~minom~hylmcomino~2-phmylpre~dinc 3- 
oxide (13c) 

This was prepared from (b as described above for the 2- 
unsubstituted compound in 84% yield. m.p. 197-m from hen- 
zenc. ‘H NMR MDMS&L) 8.86 and 8.92 (d. Ha aml HT). 9.43 (s. 
CH). 8.W8.32 (m. H:. and H3. 7.36757 (m. Hr. and &. and 
H,). 3.17 (s. two Me). Jr: - I.8 Hz. MS: 294 (M.. 14%). (Found: 
C. 61.00; H. 4.80: N. 28.45; Calc. for C:~HI~N~O: C. 61.20; H. 
4.79: N. 28.56%). 

!-Amino-WI’. 2’.4’-oxadiazdyl-3’)pyrazine (Ik) 
(a) A soln of 13a (0.1 I 0) in HCI (3 ml of I : I) was stined 3 hr 

at room temp. neutralized and the separated product filtered 

(yield 65 mg. 79%). Upon extra&on of the fittzatc with CHClt 
(3x3mJ)somem~oftheproductwnso~(l0mg, 12%) 
m.p. W-171’ (dec) from EtOH. ‘H NMR &DMStX) 7.60 and 
7.80 (d, H, sod H& 9.29 (s. H,). Jsr- 2.3Hz. MS: 163 W. 
70%). (Found: C. U.14; H, 3.02; N. 42.94. Ck. for GH3N30: C, 
U.17; H, 3.09; N, 42.93%). 

fb) A~olnofU(45~inHCI~(lmldl:l)wustinedfor 
9O’min at room temp. wiler (1 ml)’ Las rdded and upon neu- 
tnlinti~~ wivith NaHCOr the mixl~~ WM CXQW~~ with CHCIJ 
(3 x 4 ml) to obtain IS (47%) of the prodW. identical in all 
respects with that as dcscnt under (a). 

(c) A similar treatment with HCI rq of 171 al?orded upon 
ncutzalizaticm the same product in 71% yield. 

(d) Similarly. lk was transformed in the presence of HCI aq al 
room tcmp in the above product in 8096 yield. 

Tmns~ormafiofu oj 2-amino-WI’.T.1’-oxadiazdyb3~pyrazine 
(I) Compound lk (35 mo) in water (3 ml) was heated under 

r&x for I hr. The residue, obtained after evaporation to dry 
ncss. consisted of IL with some I& 

(b) With a 5% NaOH aq the 1% was transformed at room temp 
after 35 min into ldb in admixture with a small quantity of lb. 

2-&nzoylamino-WI’.Y.4’-ox4diardyl-3~pymrinc (Is)) 
A soln of IJC (O.lZg) in HCI (I ml of I : I) was kft at room 

tcmp for 35mh md tbc formed suspension was diluted with 
water (2ml) and neutralized with solid NaHCO, to pH 6. The 
product was Kttercd off md crystalked from UOH (yield 87 mg. 
80%). m.p. N&16?. ‘H NMR b(DM!j&&) 8.83 and 8.90 (d. H! 
and Ha), 9.80 (s, H,). 7.W.12 (m. Hz and )i, of Ph), 7.62 (m. HI. 
H,. H, of Ph). J,.& - 2.3 Hz. MS: 267 (M’. IfYJ%). (Found: C. 
58.52; H, 3.44; N, 2!.92. Calc. for Cl&N& C. 58.42; H. 3.39; 
N. 26.21%). 

2~N.N-~ahylaminom~h~lmtomino~~l’.T.~-oxodioIdyl- 
33 pyrazinc (I(r) 

(a) A sdn of Ik (O.ZlEgl sod dimethykmine hydrochloride 
(0. I5 0) in MeOH (4 ml) was stirred at room temp for 5 hr. Upon 
e~pontion the residue wlu lrcalcd with waler (3 ml) sod tbc soln 
extracrcd with CHCI, (2 x 3 ml). The oily product was dissolved 
in a smafl amount of CHClr. petroleum ether was added until 
clcudirwss appeared arnl after cooling lo - 15” the separated 
crystals were tIttered off (yield 9Omg. 41%). m.p. 107-110”. ‘H 
NMR b(DMW 8.17 and 8.12 (d. H$ and H& 8.47 (s. CH). 
9.60 (I. H,) 2.90 and 3.07 (s. NMez). 15.6 - 2.4 Hz. MS: 218 (M’. 
lOO%). (Found: C. 49.55; H. 4.74; N. 38.71. WC. for &H&O: 
C. 49.53; H. 4.62; N. ul.52%). 

Ib) A mixture of ISa (5Omn) and N.Ndimethylfonnamide 
dimethyl acetal (0.10) in CHCL (2 ml) or ~oluene~was healed 
under rcflux for I5 min. The oily reduc. obtained after 
evaporation of the solvent. was crystallized from a mixture of 
CHCl, and petroleum ether. The product (yield 55 mg, 82%) was 
identical in all respects with the compound obtained as described 
under (a). 

2-Fonylam~-~l’3.4’-oxadia~dyl-33pyrazint (Ik) 
A soln of IL (0. I g) in formic acid (0.6 ml of 98%) was left at 

roM kmp for 35 min and poured onto ice (4 g). Upon netraliza- 
tion with solid NaHCO, the product was lUtered off and crystal- 
lized from MeOH (vield 7Omg. 80%). mu. lfGl6P ‘H NMR 8 
(DMW) 8.57 (s. H, and H& 9.93 (s. H,). 9.33 (s. CHO). MS: 
I91 (M’. 43%). (Found: C. U.03: H. 2.75: N. 36.85. Calc. for 
C.H,NtOz: C. 43.98; H. 264; N. 36.64%). 

2-Hydroxyiminom~hylamino-Wl’.T.4’-oxodiazdyl-3~pyraz~ 
(171) 

(a) A mixture of l3a (0.1 I a) and hydroxylaminc hydrochloride 
(30 mg) in water (2 ml) was kft at room temp for 2 hr. The 
product was fdtered On md crystallized from a mixture of MeOH 
and DMF (yield 8Omn. 77%). m.p. about 190” (dec). ‘H NMR 
6(DMS&&j 7.W and 8.07 (d. Hc -and H3. 7.65 (d. CH). 9.47 (5. 
Hv). Jr* - 2.3, Jsnc~ - 9 Hz. MS: 206 (M’. 29%). (Found: C. 
41.00; H. 2.86; N. 4Q.59. Calc. for C&N&: C. U.78: H. 2.93; 
M. Y).77%). 

(b) A mixture of 1% (35 me). N.Ndimcthylformamide 




