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Combinatorial approach to the synthesis
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This article describes a convenient and easy method of substitution of the
nitrile group in 5-cyano-1,2,4-triazines with the aim of obtaining of libraries of
substituted 1,2,4-triazines (about 500 compounds.
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The reaction of substitution of the  cial reagents, no long heating) and alloca-

nitrile group in 5-cyano-1,2,4-triazines on
the residues of the various nucleophiles oc-
curs very easily both from the point of view
of reaction conditions (requires neither an
inert atmosphere, no pure solvents, no spe-

tion method (in most cases it is sufficient to
dilute with water and filter the precipitate).
Amines [1-4], alcohols [3] and CH-active
compounds [5] can act as nucleophiles. In
principle, anilines also enter into this reac-
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tion, but do so very reluctantly only after
prolonged heating [6].
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To obtain a library of substituted
1,2,4-triazines was proposed a strat-
egy involving the synthesis of 1,2,4-tri-
azine-4-oxides 1, their direct cyanation and
subsequent substitution of cyano group
in 5-cyano-1,2,4-triazines 2. The simple
synthetic procedures and available starting
compounds (acetophenones, aldehydes and
acetocyanohydrines) allowed to obtain in
a 5-stages to 10 to 100 gram quantities of
series of cyanotriazines 2 carrying differ-
ent aliphatic, aromatic and heteroaromatic
substituents in positions 3 and 6. Despite
the originality of the leaving group (cyanide
anion) its substitution allows to enter in
triazine cycle the residues of ammonia, pri-
mary and secondary aliphatic amines (in-
cluding, esters of amino acids, tryptamine,
etc.), as well as aliphatic alcohols with the
formation of 5-amino-1,2,4-triazines 3 and
5-alkoxy-1,2,4-triazines 4.

Peaknusa samenjeHNss HUTPUIbHOM
ITPYNIIBI B 5-111aHO-1,2,4-TprasuHax Ha
OCTaTKVl pa3IN4YHbIX HYK/IeO(QUIOB Ipo-
TeKaeT Ype3BbIYallHO JIeTKO KaK C TOUKM
3peHMs peaKIVIOHHbIX yclIoBMuii (He Tpeby-
eT HU MHEePTHOI aTMOCdepsl, HU YUCTHIX
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The ease of the reaction passing allowed
to realize parallel synthesis of triazines 3
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and 4. The standard procedure involved the
addition of excess amine or alcohol (with
the addition of base) to samples of 10-30
cyanotriazines 2 in the tubes or bottles.
A short heating is necessary to accelerate
dissolution of starting materials. The sub-
sequent (a few hours) addition of water
resulted in precipitation of the residues of
desired products 3 and 4, which were only
filtered. If desired, the products can be re-
crystallize from ethanol, but even without
this the substituted triazines don’t contain
impurities (according to NMR spectros-
copy). The reactions were with high yields
close to quantitative.

As a result the unique reaction of sub-
stitution of cyano group was turned into
a powerful tool that has been successfully
used in the parallel synthesis to obtain a
library of about 500 compounds 1,2,4-tri-
azine series.

In Russian

pacTBOpUTEIEN, HI OCOOBIX PEeareHTOB, HIt
[UTUTEIBHOTO HArpeBa), TaK 1 C1oco6a BbI-
meneHus (B OONBIINHCTBE CIydaeB JOCTa-
TOYHO pa3baBUTh BOOI 11 OTHUIBTPOBATH
ocazok). Hykmeodumamu MOryT BbICTYIaTh
amuusbl [1-4], cnupre! [3] 1 CH-akTuBHBIE



coeguHeHus [5]. B mpuHIIe, aHMINHBI
TaK>Ke BCTYMAIOT B JAHHYIO PeaKLiIio, HO
IENAIOT STO BECbMa HEOXOTHO, JINIIb ITOC/IE
ITUTENIbHOTO Harpesa [6].
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st monydenus: 6u6nM1MoOTeKN 3aMe-
IIEHHBIX 1,2,4-TpHasnuHOB ObIIa IPeIo-
JKeHa CTpaTerus, BKIIOYAIoas CUHTe3
1,2,4-Tpnasun-4-okcupos 1, ux npsamoe
LIMaHMPOBaHUE U MOC/IeYyIoLlee 3aMe-
LjeHVe UMAaHOTPYIIbl B 5-1Mano-1,2,4-
TpuasmHax 2. IIpocTbie cuHTeTMYECKME
IpoLeyphl U JOCTYIITHbIE NCXO/IHbIE CO-
enuHeHus (aneToeHOHBI, aTbIeTH bl
U alle TOHI[MAHTUAPYH) TO3BOJIM/IN B 5
craguii nony4utb B 10-100-rpaMMOBBIX
KOJIMYEeCTBAX CEPUIO IIMAHOTPUA3NHOB 2,
HeCyIMX pa3nu4Hble anndarndeckue,
apoMaTu4ecKye 1 reTepoapomMaTnieckue
3aMeCcTUTeNnu B nonokenuu 3 u 6. He-
CMOTPSI Ha CBOEOOPa3HOCTh yXOHALILeil
TPYIIIBI (LIMaHWJ| aHNOH), ee 3aMellleHue
1103BOJIsIET BBOJUTD B TPUA3MHOBOE AJPO
OCTaTK! aMMMaKa, ePBUYHbBIX ¥ BTOPUY-
HBIX amudaTnIecKX aMIuHOB (B TOM 4u-
crie 9GpUpPOB aMMHOKUCTIOT, TPUNITAMITHOB
U T.[I.), a TAKKe anndaTuiecKx CupToB
¢ obpasoBaHMeM 5-aMUHO- 1,2,4-TprasnHOB
3 u 5-ankokcu-1,2,4-1puasuHoB 4.
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JIerKOCTb IPOTEKAHMS peaKIuu Mo-
3BOJIMJIA PeanN30BaTh Mapasie/NbHbIil
cuHTe3 TpuasnHos 3 u 4. Cra"gapTHas
IpolLefypa BKIIOYana fobasnieHne ns-
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6BITKa aMMHa Mau coupra (¢ Jo6aBKO
OCHOBaHMsA) K HaBeckaM 10-30 nmaHo-
TPUA3NHOB 2 B IPOOUPKaX UM Oy ThIIb-
kax. HenpopgomkurenbHoe HarpeBaHue
HeoOXOIMMO /ISl YCKOPEeHUS pacTBOpEHMA
ucxopHbIX BewecTs. [Tocmenyrommee (yepes
HECKO/IbKO 4acoB) H0o0aB/IeHIe BOLBI IIPH-
BOJMJIO K BbIIIA/IEHMIO OCAJKOB YKe/TaeMbIX
IPOAYKTOB 3 1 4, KOTOPbIE OCTABAIOCh
TOJIbKO OTPUIbTPOBaTh. [Ipu >xenannun
IPOAYKTHI MOXKHO OBINIO IIepeKpIUCTAI-
JIM30BaTh U3 3TAHOJA, HO 1 0e3 9TOro
3aMellleHHble TPMa3MHbI HE COfleprKalu
npumeceii (o ganusiM IMP ciekTpocko-
nuu). Peakiiuy ¢ BBICOKMMU BBIXOJJaMY,
OMM3KVMIY K KOTMYEeCTBEHHBIM.

B pesynbprare yHMKa/bHAA peaKLA
3aMelleHVs [[MaHOTPYIIIbI OblIa IIpeBpa-
LleHa B MOIIHbII MHCTPYMEHT, KOTOPbI
OB C yCIIeXOM UCIIO/Nb30BaH B YCIIOBM-
AX TapaJlJIeIbHOTO CUHTE3a I/ IoTyYe-
HMA 6u6moTek — okoso 500 coeuHeHni
1,2,4-TpMasMHOBOrO pAfa.
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