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Synihesis of 4-MMono- ned 2, d-Disnbsiituted Desivatlves of Pyeidald, I-dipydmiline

Synthesis of 4-Mono-and 2, 4-Disubstituted Derivatives of Pyrido-
[3, 2-d]pyrimidine, Pyrido[2, 3-dJpyrimidine and Quinazoline

Shiro MisHikaws, fenzaburo Kusazawas, Mookl KASHIMURS,
Shinji Mawx1 and Yoshio NIZHER M

Introduction

Since d-substituted-aming derivatives of pyridal3, 2-dlpyeimddine, pyridold, J-d)pyrimedine, pyridol3,
dedlpyrimidine and pyridof2, I-d]pyrimidine, which wre trivially mamed 1, 3, X-trlazanaphthalened X =5,
6, T and B, respectively), are structurally related to A™-adenine-type cyiokining, their blological activity is
bteresting i strocture-activity study of cytokinims", 1t has been previously shown in svstematic siudies
on Uz relation belween the structure and hiologicn] sctivity of the fowr kinds of the pyridopyrimidines that
d-ubstituled-aminapyride(4, Ld]pyrimidines have no cylokinin activity in letiuce seed germinntion and
 E T bl':LHLj'.Enir: lesis; thus, Lhe presence of nitrogen in the G-position of the prridopyrimidine ing
ia mot favornbde to the sctivity”.  However, the effect of nitragen in the other positions (X=<5, 7 and H)
of the hetercaromatic ring on cvtokinin activity has nod been studied,  Thus, this report deals with the
synihesis of pyride(d, 2-d]pyelmiding, pyeldof2, 3-d]pyrimidine and guingzoline analogs of N adenine-iype
cyiokinins by the usual two-atep syniletic method and by a new, convenient one-sfep amination method in
which most of the compounds are new.  Additionally, their effecis on letuce seed permination and bota-
gyanin biosynthesis of Amarantilure |s deseribed briefy.

Summary
Some 4- und 2, 4-substitubed derivatives of pyridof3, 2-dlpyrimidine and peridel2, 3-d)pyrimidine were
synthesized from the corresponding 4(3H-ones by the usual method comprised of chlorodelydrosylation
and subsequent amimation and by “one-pot’ amination.  The latier method was more convenient ond
efficient than the former ope.  Similarly, 2- and 2, #-substitoted guinazolines werg prepared.  All of the
cytokinin analogs were inpstive in lettuce seed germinntion and Amereaikas betacyanin tests,

Resulis anil Discussion

Pyridopyrimidin-4{3H)-ones which can be prepared from anthranilic analogs of pyridine by eyclization
wilh amides or by cyclization with acid anhydrides followed by treatment with ammonin are wseful inter-
medintes for synthesis of d-substituied-aminopyridopyrimidines,  The 403H}ones ane usunlly converted
it the deaminated pyridopyrimidines via dchloropyridopyrimidines.  In o process simdlar to preparing
A-chboroquinazalines da and db from quimasolinsd3Hkones In and 16", pywidofd, Z<dpyrimidingiH -
ol 2a), prridol2, 3-dlpyrimidim=2(3H-0ne(3a) and its Z=methy] derivative 3b were chlorodehydrosylnied
witlh FOC]; andd iriethylamine in refluxing benzene 1o give the d-chlorides G, 8a and 8b in 534%, $8% and
185 wlelds, respectively.  However, chloredehydrosylation of 2b under the same conditions gave 2amethyls
A-dithylaminopyiidedd, T4]pyrimidine a8 o majer product iogether with the chloride &b; the 4=
diethylamine compound was presumably formed through nucleaphilic substitution of G6a with teethylamine
folkowed by S-elimination. To avold inevitable formation of the d-dicthylaming sompound, AN, A-di-
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methylaniline was used in place of irigthylamine, Chloradehydeoxylation of b, using the aromatic amine,
affordad &b in & moderate yield (49%), Cruba and Kowalska® have already synthesized 6b only in a low
vield by refluxing 2b in POC, and triethylamine. The bow yield may be related to the formation of 2-
methyl-d-dicthylaminopyrdold, 2-d]pyrimidine.  Since the 2-methyl-substiiuted chlorides &b and 8b
were mare unstable than the 2-unsubstituted ones 6@ and 8a, they were used for pmination immediately
afer makaisen,

Mucleaphilse substitulion of the 4-chlogldes as well as 4a and db with benzylaming or ioamylamine gove
the d-subslituted-aming dervatives 5, 7 and 9 in high vields; the compounds Th, Te and Td, oily products,
were eryalallized as plerates respectively (see Table 13, Since the yields of 6b and &b were low to madernte,
the overall yiedds of the d-substituted-amine derivatives Te, T, % and 94 from the 4(3H)-ones 2b and b
were nob satisfactory.  Therefore, a more efficient method of synthesizing the aminated decivatives was
clecidated. In a previous study™, some d-substituted-pminopyridodd, I-dlpyrimidines were successfully
synihesized by “one-pot™ amination wsing hexamethyldisilazane (AMDS)®. Similar “one-pot™ amil-
naticn of 2b and 3b with benzylnmine or isoamylamine gave Te, Td, Be and Sd in 65 %-1003 vlelds (Table 1)
The resulls show that the 4-substituted-nming derivatives al pyrido[3, 2-dlpyvelmidine and pyridof2, 3-4)-
pyrimidine con be synthesized directly from the 400H)-o0nes 2b and 3 i high yields,  Therefore, " one-pot™
method i more convenient and efficient for syitlesia of the d-aminated pyeldopyrimidines than the wsual
twosstep synthetic method deseribed above.

Table 1. Synthesis of £-Substijuied-amino Derivtives af Pyridold, 3-d]pyrimicing, Pyrida[2, 3-d}-
pyrimidine and Cuinazodine.

s il unalysis
pro- e medbad® vield p. (]

duct  (hr) %) Tormuln . “I"'ﬂ' g % rnunlg_ nr a4
T a BS 174 ety TEST 5457 1788 TRIR 48 119
& 1.5 i 03 [35-137 CoaH st 7252 TA6 1932 TR 190 |9
& |3 a 03 (=9 CoaHestes 7.0 606 1686 THST 600 (GRS
81z i B 137138 CoaHisMy 7332 B33 1IR3 T3AT B4R IR
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w2 a W ol (I68-160%) O H M0y 4554 430 2201 4865 422 21
T 45 a od ol (210-216%) O H M, £261 345 2045 3285 153 2041
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| a 03 ol (141-142%)  ©,H, M0, 4967 461 3134 4955 454 2137
o5 h 5

R | u B0 IE-ZEG (Lin 'Y CuH M, TI06 502 2172 TREE 500 23A5

149-252)

| a 83 197-19% Ot N, G0 746 2549] 6637 7.0 25B5
e | i BE 19E-109 CaaH b2 H O G208 634 1557 6131 6321 1928
B 5 B 100

LT d 9% [37-13E CaHpMNoLSHO 6008 823 2175 G084 BIL 21,57
¥ b £3

£: n, nucleophilic sabstintion of the d<hloride with aming; b, ammation of 1he 43H)-one using
amine and hexnmethy| disilazne,
*: melting point of picrate

Cylokinin activities of the d-aubstituted-amino deslvatives of pyridel3, 2-dlpyrimidine, pyridef2, 3-d}-
pyrividing and guinszoline were assaved by both Amararthive betacvanin test™ and kettuce seed peemination
teat’. In the 1wo tests, all of the compounds were completely inactive at the concentratlons
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tested] 1-400 xd),  From these results, it was concluded that the presence of nitrogen in the 5- and B-
positions does not make the peridopyrimidines evtokinin-active and that removal of nitrogen from the
prridlne molety of the pyridopyrimidines is also ineffective in giving rise 1o cytokinin netivity,

I ihe present study as well as the previous one, we have synihesized cytokinin analogs of pyridol3,
2-dlpyrimidine, pyrido[Z, 3-dipyomidine, pyridof4, 3-dlpyrimidine and quinnzoline and hove tesfed their
biclogical aciivity, Efforis to synthesize the remaiming pyridol3, 4-dipyrimidine analogs are continoed,

Experimendnl

Creneral method

All melting points wre uncorrected. IR specira were vecorded o a JASOD IR-G speciropholomeler,
"H MMR spectra wera oblained with a Hitachl B-32 specirometer, chemical shilts being expressed i @
vilues fram letramethylsilane as imeronl reference.  E. 1L mass specira were recorded on & Hitachi M-50
spectrometer al 70 eV by direct inlet method.  Elemental annlyses were performed at Analytieal Center of
Kyoe Univershy, Kyoto,  Silica gel column ¢hromptograply was carried out on Wakegel C-200 (Wako
Pure Chemical Indwsirles Lid.).

Hivaregy
Amureanties beiaeyanin fest was made according (o the method of Biddington and Themas',  Letiuce

soed germination test was mnde st 30{ 4 1)°C for 324 days in the dark wusing seeds of Greal Lakes 360
secording 10 the method of Skinner et al*

d-Chforaguinazoline (da)

The compouwnd, mp, ‘:'I'lS-'il'u""-l.'.'l:Lil.“' 2 5-96"C) was prepared in 665 vield by chlomsdehydioxylation of
guinazolin=d{3H koned Lo} with POCL and troethybamine . IR(KEBE) 1605, 1570, 1560 (C-M, C=C}
cm ! TH WMR CTHCL) 7.6-83 (4F], wromatie), 202 (LH, 5, 2-H),

2. Methpldachlormguimazaling (4b)

Similarly, the compound, mp. 83°C (LiL™ B1.5-83°C) was prepared in 7% vheld from '2-metlylguings
eolivn-df I j-onel T)'™ TR (KCBr) 1615, 1575, 1533 (C=M, C=Chem™' ) 'H NMR (CDCL) 284 (3H, &, —~CHL,
T.5-8.4 {4H, arormsarc).

d-Chleropriefof 3, 2-d]prindcive (Ga)

Pyride{3, 2-dlpyrimidie-4 2H}-onel2a) was prepared from quinotink: acid wia quinoling imide"™" (54500
and J-aminopicolinic acid'™ (6324) in an overall yield of 347 according o the kpown procedures'™.
The ehloride was synthesized aecording o the method of Searborouph e1 8l A minture of powdersd
Za (200 g 13.6 mmole), POCY, (1.39 g, 9.06 mmolel, triethylomine (293 g, 27.2 mmoled and anhydrous
benzene (50 mf} was reffuxed for 2.2 hr,  After removing the solvent under reduced pressure, the residue
was exiracied with hoi n-hexane (30 mf = 3) and the extracts were evaporated 1o offord yellow crysialline
mass (1,275 51%). Recrystallization from n-hexone gave nesdles, mp, [48-150°C (Lt 148-130°C),
IR(KBRE) 1370 (C=M)1cm™'; 'H MMR (CDC1L-CDLOD BT (H, dd, J=§8.2, 4.2 Hx, 7-H), 8.95 (1 H, dd,
J=02 4.2 Hz, B-H), 2.26 {1H, dd, J=4.32 20 Hz, 6-H}, 933 {IH, 5 2-H)

2-Merhyi-d-cloropyrlade(d, 2-afprrimidive (6l

Z-Methylpyridof3, 2-dlpyrimidin-2JH}-one(2h) was prepared from J-aminopicoling: acid vin Z-methyl-
pyridal, 2-d] [1, Ioxnzin-d-ona 1_64",] and Iepeetarmidopicolinamide (7350 in an overall yield of 20%
wocoreling to the knawn rll'l'ﬂ:ﬂ:ll.l.l’ﬂ':'. A misiuce of poradered 2h (145 2, 214 mmole), PO, (2241 g,
[5.7 mrmale), &, Mdimethylaniline (5.71 g, 47,1 mmole) and anhydrows bensene {150 mS) was refluxed for
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$hr. The mixture wis filtered, concentrated o ca. 50 mf under reduced pressure and chrosmaiegraphbed
on silica gel (20 g} eluting with benzene.  After evaporating the eluting solvent, 6b was oblained as yellow
neadles, mp, 125-126°C (decomp.) (Lit? 26-87°C). IR (KBr) 1575 (C=N) ¢cm™'; 'H NMR (CD{Cl—
CD,ODS 3,10 (3H, 5, <CH,), BO7 (UH, dd, J=H.2, 4.5 Hz, 7-H), 8.96 (1H, dd, =82, 1.7 Hz, 8-H}, %13
{1H, ded, J=4,5, 1.7 Hz, &-H1, Alithough the melilng point was higher than that reporied®”, IR and 'H
MMR spectra supportzd the struciure, Chiorodehydrosylation using tristhylumine in place of &, ¥-
dimethytaniline afforded a 32 1 misture of Z-methyl-4-diethylaminopyridofd, 2-d]pyrimidioe and b, The
structure of the former was confiemed by the 'H MME spactrom,  "H NMER (CDCL) 127 (6H, t J =6 Hz,
LU HLY, 253 1AM, 5, =CH,), .07 (44, 0. J=& Hz, MN-CHz), 7.50 {1H, dd, 1=84, 4.2 Hz, 7-H), 7.9%
(1H, dd, 1=%8.4,_ 4.1 Hz, §-H), 8.65 {1H. dd, J=—4.2, 1.4 Hz, 6-H}

A-Clborairres] 2, 3-d]pariominine |Ba)

Pyrido[2, 3-dipyeimidin-#{3H)-one{3a) wos prepored from Zeemino-S-picoline vin 2-aminonicstinic
aeid (83%) in an overall vield of 30% according to the known procedures'’, A minture of Ja (100 g,
13.6 mmods), POCL {1.39 g, 9.1 mmeole), tristhylumine (275 g, 27.2 mmole) and anhydrous benzene (50 mf)
was reflused for 2.4 br.  Torry materiol was filtered off and (he filteate was evaporated under redisced
pressure (o give powder, which was extructed with hot n-heplass-baneens (50 1) (50 md = 2. The exiracs
were congentrated and cooled 1o afford slightly yellow necdbes, mp. 134°C (1.08 g, 48 %)), Recrysiallization
from n-heptane gove B3, mp, [34-135"C (LU 135°C), IR (KBr) 1600, 1380, 1555 (CeN, C=C) em™;
"H NMR (CDC],-CD,OD) 806 (1H, dd, J=80, 4.6 He, 6-H), £98 {(1H, dd, J=§0, 2.0 Hz, 5-H), 8.06
(1H, dd, 1=80, 4.6 Hz, 6-H), 85958 {1H, dd. J=80, 2.0 Hz, 3H), ®.37 {1H, 5, 2-H}, 2.45 (1H, dd, J=4.6,
2.0 He, 7-H).

TeMetfpled=chiorapyridalZ, J=a |mprimiclive (8h)

2Methylpyride] 2, 1-d]pyrimicdin-g 3H-one(3b) was prepared from 2-aminonicotinde acid via 2-methyl-
pyridof2, 3-d] [1, 3lexazin-d-ona'™ (25%) In an overall yield of 8% similar 10 the method of Irwin and
Wibbecley™. A mixture of powdered 3b {300 g, 184 mmode), POCY, (205 g, 13.4 mmele), iricthylamine
(4.07 g, 40.2 mmole) and anbydrows benzene {125 mi) was refluxed for 6 hr.  The mixture was dried and
thie resldue was exiracied with bolling n-hexane (30 mf= 1), The extracts were [iliered, concentrafed and
cooled to afford slightly yvellow peedles, mp, 9670 (D609 g, I8, IR (KBr} 1600, 1580, 1375 (C=N,
C-Clem™ 1 'H NMR (CDCl) 2.88 (3H, 5, ~CH,), 7.60 (1H, dd, 1=8.2, 4.4 Hz, 6-H), .57 (1H, dd, 1 =4.3,
2.0 Hz, 5-Hj, .24 (IH, dd, J=8.2, 1.5 Hz, 7-H),

d-Repzyimiinoguianralive (5a)

A mixture of 4a (325 mg, 2.0 mmole), benzylamine (459 mg, 4.28 mmole) and ethanal (10 mf) was refluxed
for 1.5hr,  Afier removing the solvent under reduced pressure, crystalline peskdue was washed with waier,
filiered and dried. The crude material, mp. 174-175°C (457 mg) was recrystallized from aqueous methanol
to afford colorkess needles, mp. 174°C (398 mg, 85%0, 1R (KBr) 3230 (NH), 1620, 1580, 1575 (C-N, C-C),
1340 cm™*; *H NMR {DMSO-d6) 4,81 (2H, m, N-CHy), 7.2-8.4 (9H, m, phenyl and aromatic), 847 (1H,
5, 2-H), B.78 (1H, 1, brand, NH); M5: miz 235 (M").

A-lzagmpfamineglanolive (3h)

A misture of da (329 mg, 2.0 mmobs), soamylamine (368 mg, 4.22 mmole) and ethanol (10 mf} was
reffuxed for 1.5 br. After removing the solvent, the residug was chromatopraphed on silica gel {10 g)
eluting with ethyl scetate 1o afford slightly yellow needbes, mp, [36-137°C (198 ma, 9250, 1R (KBr)
3230 (MY, 1620, 1580, 1575 (CeM, C=0), 1355 am™' s 'H NMERE (DMSO-d6) 0.93 (6H, d, J=6 Hz, ~-CHs =
2, LI=1E (3H, m, -CH=CH =1, 3.53 (2H, m, N-CH:), 7.4-2.3 (44, aromatic), 8,16 (1 H, 1, broad, NH),
EA4 ([H, 5, 2-H): MS: mfz 215 (M").
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2-Merhpl-d-benzplaminogiiinezoline (5c)

A mixture of 4b (309 mg, 1.73 mmole), berzylomine (386 mg, 3.60 mmole) and ethansl (10 mi} was
reffuxed for 1.2 hr.  Afer workup above, the mixture gave slightly yellow needles, mp. 189°C (387 mpg,
82%4) IR (KBr) 3230 (MH), 1620, 1580, 1575 (CeM, C=C), 1240 cm™; 'H NMR (DMS0-da) 242 (1H, s,
~CHal, 4.78 (2H, m, M-CH,), 7.2-8.3 (%H, m, phenyl and aromatic), B.61 (1H, t, braod, NH): MS: m/z
249 [M*).

2eAetfp-a-tnpvar iy wivazodine {5d)

A mixture of 4b (157 mg, 2.0 mmole), Bsoamylamine (360 mg, 4.13 mmole) and ethanol (10 mJf) was
reflused for 1.2 hr.  The mixture was purified by the column chromptegraphy 1o aford nesdles, mgp. 137-
128°C (374 mg, 82 52), which were recrystallized rom aquecus methanol to give coloriess needles of the same
melting point. 1R (KBr) 3230 (NH), 1620, 1580, 1575 (C=N, C=C}, 1360 cm™'; '"H NMR (DMSO-d6)
092 (6H, d, J=6 Hzx, -CH, = 2}, 1.3-1.8 (3H, m, -CH~CH=}, 242 (3H, 5, =CH,), 3.56 (2H, m, N-CH.).
7,123 (4H, aromatich; M5: m/fz 228 {M*).

4-Beyrzplamiroppridal, 2-d] perimidise (Ta)

A mixiure of 6a (183 mg, 1.1] mmole), benzylamineg (250 mg, 2.33 mmaole), and ethanal (10 mf) was
reflused for 2 hr.  Purification by the column chromatography afforded an oil {183 mg, 7055, which was
crystallized from benzene to give needles, mp. 51°C. TR (KBr) 3300 (MH), 1605, 1590, 1585 (C=N, C=0),
1330 em™; '"H NMR (DME0-d6) 481 (2H, d, J=6 Hz, N-CH,}, 7.3-7.3 (5H, phenyl), 7.84 (1H, dd,
J=84, 4.2 Hz, T-H), 8,13 {1H, dd, I =84, 1.7 Hz, 8-H}, 8.51 {1H, s, 2-H), 882 {1H, dd, 1=4.2, 1.7 Hz,
fi-H}, .04 {1H, braod, MNH); M5: mjz 236 (M*),

- Lvoamylaminopyridel3, 2-d|aveioridine (Th)

A mikiure of Ga (183 mg, 1.11 mmoke), isonmylomine (217 mg, 2.4% mmole) and ethanol (20 m/f) was
refiuxed for 2 hr.  Chromatographic separation on silica gel gave Tb as an oil (167 me. 70%). IR (neat)
1320 (MH), 1600, 1530 (C=N, C=C), 1365 o™ ; *H NMR {DMS50-d6) 099 (6H, d, J=4§ Hz, -CH; %2,
1.5=-1.9 (3H, m, -CH-CH=), 3.5 [2H, m, N=CH,), 7.83 (1H, dd, J=8.3, 4.2 Hz, 7-H), 8.11 {1H, dd,
I1=8.3, 1.7 Hz, -H), .46 (1H, braod, NH), 8.50 (IH, 5, 2-H), .79 (1 H, dd, I=4.2, 1.7 Hz, 6-H); M5: m/z
216{M*). The picraie was prepared as usual manner and recrystaliized from ethanol, mp. 168-169°C.

2-Metipl-d-benyzylaminopyrided, 2-d]pyrimidine (Te)

A mixture of 6 (339 mg, 20 mmole), benaylamine (458 mg, 4.27 mmole) and ethanol (10m{) was
refluxed For 30 min.  After purification by Use column chromatography, Te was obtained as an oil (468 mg,
4350 1R (neat) 3430 (MH), 1605, 1590, 1585 (CrM, C=C), 1345 em™'; "H NMR (DMS0-d6) 0.9 (6H, d,
J=6 Hz, =CH; x 1), 1.3-1.8 (iH, m, -CH,~CH=), 247 {3H, 5, -CH.), 3.57 (2H, m, N-CH.), 7.73 (1H, dd,
I=84, 4.2 Hz, 7-H), 797 (1H. dd, J=84, 1.4 Hz, B-H), §.21 {1H, t, braod, NH}, E.67 (1H, dd, J=4.2,
1.4 Hz, 6-H); M5: mfz 230 {M*). Feerystallization of the picrate from nquecus methanol mve yellow
cryatalline mass, mp, 141-142°C,

4-Benzylaminapyeidal2, 3-dlpyrimidine (%a)

A mixture of 8a (183 mg, 1.11 mmode), benzplamine (14% mg, 1.39 mmole), and ethanol (5 md) was
refluxed For Shr. After workup above, ervstalline product (200 mg, 8055 was oblained, Recrysialli-
zation from aqueous ethanol gove % as needles, mp. 264-266°C (Lit, '™ 240.252°C), TR (KBr) 3250 {NH),
1605, 1580, 1570 (C<N, C=C), 1335 cm™; '"H NMR (DMSO-d6) 4.83 (2H, d, J=6 Hz, N-CH.), 7.57 (IH,
dd, J=82, 45 Hz, 6-H}, 2.62 (1H, 5, 2-H), .78 (IH, ¢, 1=82, 2.0 Hz, 5-H), 9.00 {1H, dd, J=4.5 Hz,
2.0 Hz, 7-H}, 2,10 {1H, t, braod, WH); MS: m/z 236 (M*),
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d-Lrowmplarminep yeidal 2, 3-dlpprimidive (9

A mixture of #a (153 mg, 111 mmole), lscamylamine (196 mg, 225 mmobe) and ethanol {5 mil) was
refluxed for 1 he.  Afer workup above, erystalline product (19% mg, B3%) was obained.  Recrystalli-
zation from aqueous ethanol gave colorless needles, mp. 197-198°C. 1R (KBr) 3250 (NH), 1610, 1590,
1595 {C=M_ C=C), 1340 emn™' ) '"H NMR (DM S0-da) 093 (&6H, d, J=6Hz, -CH, = 2}, 1.3-1.8(3H, m,-CH -
CH=), 3.57(2H, m, N-CHj), 7.53{1H, dd, J=45.2, 4.5 Hz, 6-H}, 248 (1 H, 1, beaod, MH]}, 8.58 {1H, 5, 2-H],
2.68 (1H, dd, J=832, 2.0 Hz, 5-H), 854 (1H, dd, J=4.5, 2.0 Hz, 7-H); MS: m/z 216 (M*).

I-Methyi--henzplaminopyeidal2, 3-dlpprimicine {9

A mixture of b (300 ma, 167 mmode), benzyvlamine (381 mp 3.56 mmele) and ethanol {10 md) was
refluxes for | br,  Similarly, crystalline mass, mp, 190°C (429 mg) was obiained. Becrystallization from
aguenus methnnol gave colorkess nesdles, mp. |98-199°C (368 mg, B850 TR (KR 3270 (MH), 1610,
1595, 1598% (CeM, C=C}, 1345 cm™'; '"H HMR (DMS0-dé) 2,47 (3IH, 5, -CH,), 4.82 (ZH, m, N=CH;),
7.2-7.5 (5H, phenyl), 747 (1H, dd, F=82 4.5 Hz, §&H), .70 {(IH, dd, =82 2.0 Hr, 5=H), 85 {1H,
dd, Jd 5 2.0 Hz, 7-H), 8594 (IH, brogd, NH); MS: mfz 230 (M*),

Z=Menyl-d-irommpiomisaprida], 3=-ofpyrimidice (3d)

A muixlure ol 8b (300 g, 167 mmole), isoamylamanse (305 mg, 3.50 mmoled and ethanol (10 ml) was
refluxed for 1 br,  Afier workup above, crude product was recrystallized lrom aguecss methanod o glve
coborless needles, mp, 137=-138°C (358 mg, %350, 1R (KEr) 3270 {(MH}, 1610, 1580, 1575 {C=1, C=C},
E3ddem ™ 'H HWMR (DMS0-E6) 0.93 {6H, d, =6 He, ~CH, =2}, 1.3=-1.8 (3H, m, -CH,~CH=), 2.46 (3H,
8, —-CHy), 742 {1H, dd, /=82, 4.5 Hz, E-—H}? B20 (1H, t, brood, NH), 8.64 (1H, dd, J=8.2, 2.0 Hz, 5-H),
BET (1H, dd, J=4.5, 2.0 Hz, 7-H): MS: mjz 230 (M").

General Procedire fov amdration xing hexomefildiviiesame

Armination of Z-methylpyriidopyrimidine-403H}-ones 2b and 3b by this method was made as reponted™ ™",
A mixture of the 4(3HJ-one (1.0 mmoke), amdoe (3.0 minoclke), hexamethyldsilazane (3.0 mmols) and
ammoeniam sulfate (01 mmvele) was relluxed for 5 kr.  To the mixiere was added cthanal (10 mi) and the
solution was reflused for 15-30 min, The solvent was evaporated and the residee was purified by the
column chromatography as mentioned above (Te and ) or by coystallization feom water (S and S},

Heferences

11 Kovass, 5., Y. MEmgn, Z, Kusaeawa and M Kadinmona;  Absiracis of the Sth Internadional Cooposs
af Pesticide Chemisiry, [1d-17, 1982,

) MiEkrdawa, 5, 5. Makl 2. Kusaeawa aod 3, Kastieuea: The Bulletin of the Focully ol Agrculiting,
Miie Uninvemsity, Mo, 60, |61-160, 1984

3 Scanmonovaws, M. C, B C. Lawes, 10 L, Misieris ond 1. L. Coseroes: 1. Org. Chem,, 27, 957-9461, 1962

d)  Czuma, W._and T, Kowarska: Rocmiki Chemi Ann. Soc. Chim. Polonangm, 49, 193196, 15962

5b Wornnicoes, H. ond K. Kneaskiewice:  Lichigs Ann, Chem,, 743761, 1875,

6} Vommdlooes, H, ond K. Knoustiivacz:  Chem, Ber,, 117, 152321341, 1984,

T Biobrwcrees, Mo L and T, H, Trowas: Planda, 113, 183-186, 1973,

B) Skimmen, C. G, 1. R Coavnopook, Fo Taomnr and W, Ssove,  Plant Physial., 32, 117-120, 1957,

¥ Williaws, L Az J. Chem, Soc., 957-961, 1962

0] Dl 24, 155,

11] ScHamma, E.: DBer, 5B, FTTE-5776, 1935,

12) Owkes, ¥, K Pascor and H. BN Byooss: I Chem. Soc, 1043-1084, 1936,

13} Ampapeao, W L. F.: L Cheme Soo., 2236-2360, 1053,

14y Romng, B K. and G, H. Hrromsas: 1 Am, Chem. Soe,, 77, 22562200, 1955,



o5 Shire Htuaw s, Zenzaburo Kusacaowas, Mookl Kanaues, Shinji Makn ond Yashio Msnemr

15 Braodia, AL Poorad M, M, Kiansa:  Ioddiszn J, Chem,, 447-440, |05,
161 Jmiwire, W_ I, and O G, WisstitLiy: ) Chem. Soc., 42480-4248, 1965,

17) Jap. P. 10BRDG, 1580,

] =

d-MHM R rE S -y (3 2d) Y 2R, B R [2 3-d)-
B NI T SRE

mMTIRL MIEEEM HEEE. % M R

FF2 M4 b h A =2 BIBE ELTOBRT € 7 20 PR 2] ¢ 2, &0 F[23-d]edfioxn
R 0 2 4-F o k2 BRT SN0 I BRMERICE D Ti-f. &Fondfl 71 > L OEEE MfHcdl
17 LAzt #3H) - w0 & onfLDEEEE S -MRT 1 /Ot EiEE LTHETH o f2, ST 6IH-A+ 3 &
01BRT4NRT 1 AERMATRECLTEN Lz, 0 Fo@e 24F FEALE Vorbrigen &
FEICEN, MERRERETHSNESR TS C B =1,

Db ETRRERF 2 RS AT A FILE0F4 Fd 4 225 ER NN, coFhe i R
iR fidrad, CROOFEELED S FE0 § F R SERIFE OB oML RE, FEEOREICY
Bl i) S et e,





