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Decarboxylative C-C cross-couplings of 2-aminopytime-5-carboxylic acids under a Pd/Ag-
based catalytic system opens a new platform foirtineduction of diverse C5 substituents. The
reaction methods proceeded efficiently with a wiglege ofthe acids and the coupling partr

of aryl iodides, alkenes, bromoalkynes, and azofésnsidering ready availability of 2-
aminopyrimidine-5-carboxylic acid from the oxidaidehydrosulfurative C-N crogsupling o
the 3,4-dihydropyrimidin-#-2-thiones this reaction method unambiguously pave a shbtt

dKeyWOt:dS: - i densely substituted 2-aminopyrimidine derivativéhwnprecedented diversity.
ecarboxylative coupling _ _

arylation P 2018 Elsevier Ltd. All rights reserved
olefination

alkynylation

pyrimidinecarboxylic acid

1. Introduction substrates possessing diverse substituents at heard C6
. . . positions’ this reaction method offers preparation of pyriiméd

As evidenced in the commercialized drugs suchtt®s yerivatives with rapid diversification of C4 and €8bstituents,
hypocholesterolemic agent rosuvastatin (Cresw@myl the potent and C2 amino groups. For final derivatization o tremaining
anticancer drug imatinib (Gleevet)the 2-aminopyrimidine C5 position, at which substituents are usually ajcaxbonyl
motifs have been recognized as important privileggolstructure groups, we focused on decarboxylative C-C crossizaypf 2-

in drug discovery ared(Figure 1). Its popularity could also be gminopyrimidine-5-carboxylic acid® produced by the hydrolysis
observed in the development candidates, partigularl the o octeri.

inhibition of protein kinases or receptdralthough their growing

biological importance requires facile access to hlig R R
functionalized derivatives, the traditional syntbebute towards o/) " Biginell HN CO,R?
this class of compounds usually suffers from midtisteps and NH, COR® __ reacfion | .
the limited substrate scope. A OiR3 s N R

2 DHPM (1)

ref 6
R? R!
R This work _-COzR?

decarboxylative
C-C cross-coupling L.
R' 3 R" |, R2= alkyl

Rosuvastatin (Crestor) Imatinib (Gleevec) R = aryl, alkenyl, or alkynyl group 2,R2=H

NI, ——r N
R R
Y SN OR? SNTONT RS

Scheme 1Decarboxylative C-C cross-couplings of 2-
aminopyrimidine-5-carboxylic acids

Figure 1. Structures of Rosuvastatin and imatinib.

Recently, we reported the oxidative dehydrosulfueaC-N
cross-coupling of 3,4-dihydropyrimidinHt2-thiones (DHPMSs) h
with aryl- and alkylamines to produce 2
aryl(alkyl)aminopyrimidine derivatives in a singdéep under a
Pd/Cu catalytic system (Scheme °1Bince the well-known
Biginelli three-component reaction easily producBHPM

Transition metal-catalyzed decarboxylative crossptings
ave emerged as powerful tools to provide regiofipecarbon-
“carbon bond formation for target oriented synthtSsiccessful

reactions of various aromatic carboxylates with @alrrange of

coupling partners have been achieV&l. Five-membered
heteroaromatic systems, such as oxazole-, thigzplarole-,

C Corresponding author. Tel.: +-42-821-5479; fax: +8-42-821-8896; -mail: sohnjh@cnu.ac.
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thiopene-, and furancarboxylic acids, were alsoablst for the
reaction:' However, the couplings for-deficient heteroaromatic
systems are very rare, especially for highly peigéd scaffolds

such as pyrimidine¥. Herein, we report the decarboxylative C-C

cross-couplings of densely substituted 2-aminopigiime-5-
carboxylic acids with aryl iodides, alkenes, andnboalkynes as
the coupling partners under a Pd/Ag-based catalyyistem.
Implementation of this chemistry could offer a Higlefficient
route for unprecedented diversification of 2-amiyrapidines.
To achieve this regiospecific cross-coupling, itniscessary to
suppress the competitive protodecarboxylation reagqiScheme
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Scheme 2 Decarboxylative cross-coupling and the competltlvePhHN

protodecarboxylation pathways of 2-aminopyrimidinboaylic
acid and aryl halide

2. Results and Discussion

The initial studies were decarboxylative arylatiothnacid2a
and PhBr in the presence of PgCCuO, and PPhin N-
methylpyrrolidone (NMP) at 130 °C for 12 h to produthe
desired decarboxylative arylation prod3etin 62% yield, along
with the protodecarboxylative produ8f’ (25%) (Scheme 3).
This result paved the way for further optimizatiomdses.

Ph PACl,, CuO Ph
N)icozH PhBr, PPh, N JI
| |
Ph. {
”)\N/ we P N)\N/ )\
0,
2a 130°C, 12h 3a (62%) 3a (25%)

Scheme 3lnitial result of the decarboxylative arylatioh2a

Previous work on the decarboxylative arylations fdézole-
and oxazolecarboxylic acids with aryl halides by @Gesagroup
provided some clue to optimal conditioi& Further optimization
was carried out by varying the reaction parametahiding the
Pd source, phosphine ligand, metal source, solvemig
temperature. We obtained the desired prodzcin 86% yield

Tetrahedron

PdCly, PPh R2

)\/[cozn . Ag,COs, 4 A MS . )IAr
DMA, 155 °C
R1HN N R1HN)\\N R3
16 h
2 3
OMe

PhHN ? PhHN )\/<©;1HN

3a, 86% 3b, 79%
Ph
N7
PhHN" N PhHN
. 3h, R = NO,, 70%
3d,R=F, 86% 3i, R=CN, 72%
3e,R=Cl, 90%

3j, R = CHO, 82%
3k, R = CF5, 86%

I ; PhHN
PhHN 3m, 33% PhHN

3f, R=Br, 33%

31, 80%
F
\@\ NZ
3o 87% 3p, 52% )N\/
PhHN" SN
34, 74%
N/
PNy Ph
HN” N
N/
PNy

PhHN™ "N” "R
3v, R =Et, 68%
3w, R = n-Pr, 64%
3x, R =i-Pr, 71%

PhHN

3r,R=H, 85%
3s, R =Me, 65%

R 3t,R=H, 73%
3u, R =Me, 61%

Table 1 Decarboxylative arylatidt

#Reaction conditionsta, Arl (2 equiv), PdGl (5 mol%), PPk (10 mol%),
Ag,CO; (3 equiv) and 4 A MS in DMA under Ar at 155-160 fa 16 h.
Plsolated yields.

With respect to the aryl iodide, a range of funeéilbgroups on
Ph and heteroaromatic ring were suitable for thetiea First,
we performed the reaction with aryl iodides contajnétectron-
donating and withdrawing substituents to study thectebnic
effects. Both substituents resulted in the despssbucts with
good yields. The m-methyl and p-methoxy groups rdiéd the
desired product8b and3cin 79% and 72% yields, respectively.
Halide groups F and ClI yielded the correspondingdpets 3d
(86%) and3e (90%), respectively, in high yields. Br afford&él
in low yield, which may be attributed to a compeétigide-
reaction. The F group at the ortho position affdr@g in 79%

when2a was reacted with Phl under the reaction conditioitls w yield. Other electron-withdrawing groups, such as,NON,

PdChL (5 mol%), PPk (10 mol%), AgCO; (3 equiv), and 4 A
molecular sieves in N,N-dimethylacetamide (DMA) at -I%®
°C for 16 h. We investigated the scope of the reactinder
optimal reaction conditions with various acid susiists and aryl
iodides (Table 1).

CHO, and CFkat the para position, also exhibited good yiefds i
the production of3h-3k. No significant steric hindrance was
observed for the o-Me group in the productior8b{80%), while
very bulky 2,6-dimethyl groups afforde@m in 33% vyield.
Bicyclic 1-iodonaphthalene produced the desireddpcd3n in



63% vyield, and heterocyclic 3-fluoro-4-iodopyridineas also
suitable as the reaction partner in the productibBo in 87%

yield. We also investigated the scope of the reactith respect
to the acid substrate by varying the substituerit® reaction of
the acid containing a 4-fluorophenylamino group the C2

position with iodobenzene produc8g in 52% yield. When the
acid possessing 4-Fs8s, tolyl, or methyl group at the C4
position was reacted with iodobenzene or
methylbenzene, the corresponding prod®cts3u were obtained
in 61-85% vyields. Acids possessing BEtPr, andi-Pr groups at
C6 were reacted with iodobenzene to investigate ffeeteof

substituents at the C6 position. These substrates also suitable
for the reaction metho®y-3x, 64-71%).

Table 2 Decarboxylative olefination and alkynylatfén

Ph

/\
NZ~-COH Z R condmonsa” )\/E
PhHN)\ Br——"Ar PhHNJ\
2a 4or5
Ph
NPT
PNy
PhHN" N
4a, 72%
Ph
NS
PNy
PhHN" N
4c, 63%
Ph 0
IS Gl
PhHN
4e,R = Et, 44%
4f, R = Bu, 41%
Ph
=
N7 | CHs
PN
PhHN" N
5b, 59%
CHs
Ph
=
N/
PNy
PhHN" N
5d, 67% 5e, 53%

®Reaction conditions for olefinationla, olefin (2 equiv), Pd(OAg) (20

mol%), and AgCO;s (3 equiv), 4 A MS and DMA under Ar at 120 °C fd h.

PReaction conditions for alkynylatiori;a, bromoalkyne (2 equiv), PdC(5

mol%), Po-tolyl)s (10 mol%), and AgCO; (3 equiv), 4 A MS and DMA
under Ar at 160 °C for 16 tisolated yields.

Subsequently, we studied the decarboxylative Heckticea
for olefination at the C5 position of the pyrimidining, which
could provide facile access to rosuvastatin anasgdo our
knowledge, since the first report on the decarbdivda
olefination with arene carboxylic acids by Myersgpgn 2002."
the reaction with pyrimidine substrates has not breported yet.

3

We performed the reaction of ackh with styrene in the
presence of PdglPPh, Ag,CO,, and 4 A molecular sieves in
DMA at 160 °C to give the desired proddetin 25% vyield. After
optimizing the reaction conditions, the desired doct was
obtained in 72% vyield when the reaction was carried using
Pd(OAc) with no ligand, AgCOs;, and 4 A molecular sieves in
DMA at 120 °C. In this case, more amount of the Rdlgst (20

1l-iodo-2m0l%) was needed to maximize the yield compared h® t

arylation reaction (5 mol%). Under optimized reactemnditions,
2awas reacted with various olefin compounds (Tabl&B)renes
possessing Me d@+Bu at the para position of the Ph ring produced
4b and4cin 69% and 63% yields, respectively. The reactidth
but-3-en-1-ylbenzene gave the non-conjugated oléfinas the
major product, along with the conjugated olefi’ (6:1)° The
reaction with acrylates produced estéesand4f in 44% and 41%
yields, respectively, which was lower than the yietdgained
with other olefins.

We also performed decarboxylative alkynylati@ninitially,
the terminal alkyne was selected for the reaction,tihe desired
alkynylated product was not produced under variceection
conditions. Among the alkyne sources for decarbdivga
alkynylations, we found that bromoalkyne afforde@ ttesired
product. The reaction of acida with (bromoethynyl)benzene
under the conditions with PdCIPPh, and AgCO; in N,N-
dimethylformamide (DMF) at 160 °C producBd in 37% yield.
After optimizing the reaction conditions, the dedimroduct was
obtained in 69% vyield when the reaction was performsithg
PdC}L (5 mol%), P(o-tolyl) (10 mol%), AgCO; (3.0 equiv) and 4
A molecular sieves in DMA at 160 °C. Under these ctioni,
subsequent reactions were carried out with other batkynes to
give the corresponding decarboxylative alkynylgteatucts. The
bromoalkynes possessing ortho, meta, or para npttbgyl
groups were also suitable and afforded the correspgn
products5b-5d, in 59-67% yields (Table 2). We also carried out
the reaction with bromaoalkynes containing bicyahiaphthyl
group to produce the desired prodéetin 53% vyield. To our
knowledge, the result is the first report of decasfetive
alkynylation of pyrimidine compounds.

We also investigated the decarboxylative azmtatiof 2-
aminopyrimidine-5-carboxylic acid with azole compdurfior
efficient synthesis of biheteroaryl pyrimidine-azalompound?®
Relevant to this reaction, Glorius group establishtu
intramolecular decarboxylative C-H activation ofhadphenoxy
benzoic acids for the synthesis of dibenzofura@sabtree and
Larrosa groups reported the intermolecular crosgpiiog of
ortho-substituted benzoic acids with anisoles andolés,
respectively?’ Greaney group developed decarboxylative C-H
arylation reaction that features the intermoleculaon of two
azole heteroarené¥. Acid 1a was reacted with benzoxazole in
the presence of PACIPPh, Ag,COs, and 4 A molecular sieves in
DMF at 120 °C to afford the desired prodctn 56% vyield.
Benzothiazole was also suitable for the reaction @oeduce the
corresponding produg@tin 60% yield.

Ph PACl,, PPhs Ph N
N AngO3 |
N7 C02H+ </ :@ NZ X
)\ X 4 R ms, DMF |
PhHN 120°Cc  PhHN" N
2a 6,X =0, 56%
7,X =S, 60%

Scheme 4 Decarboxylative azolation



4 Tetrahedron

3. Conclusion

We developed decarboxylative C-C cross-couplings2ef
aminopyrimidine-5-carboxylic acid under a Pd/Ag-lzhsatalytic
system for facile introduction of diverse C5 sufosints. The
reactions proceeded efficiently with a wide rangéhefacids and
the coupling partners of aryl iodides, alkenesnimalkynes, and
azoles. Since the high diversity of C4 and C6 stulestts, and C2
amino groups could be derived from the Biginelicton and our
previous oxidative amination protocol, these degaylative
couplings open a final functionalization at the @sition to lead
to densely substituted 2-aminopyrimidine derivatijvevhich
could serve as important structures for valuablganolecules.

4. Experimental
4.1. General information

Common solvents were purified before use.
Dimethylacetamide (DMA, AcroSeal) was used as receiddd.
reagents were reagent grade and purified where reegessater’

refers to distilled water. Reactions were monitorgdHin layer
chromatography (TLC) using Merck precoated silieh jglates.
Flash column chromatography was performed over iee
silica gel (230-400 mesh) from Merck. Melting paintvere
determined in opened-capillary tubes and are uacted.'H

N,N

4.2.3.  5-(4-methoxyphenyl)-4-methyl-N,6-diphenyl pyrimidin-2-
amine (3¢) (72%): Yellow viscous oil.'H NMR (300 MHz,
CDCly) 6 7.77 (d,J = 7.9 Hz, 2H), 7.65 (brs, 1H), 7.37 — 7.29 (m,
7H), 7.15-7.08 (d, J = 7.3 Hz, 2H), 7.02)(t 7.4 Hz, 1H), 6.72
(d, J=8.8 Hz, 2H), 3.76 (s, 3H), 2.29 (s, 3HC NMR (75 MHz,
CDCls) 4 166.87, 163.99, 160.12, 158.36, 140.26, 137.7D,4113
131.01, 130.76, 129.00, 128.70, 127.28, 123.94,0422118.87,
113.26, 55.32, 23.46; IR (neat) 3054, 1550, 1514231 1264,
1177, 1032, 896, 733, 704 ¢mHRMS (El, m/z) calcd for
CaH21N30 [M]* 367.1685, found 367.1677.

4.2.4, 5-(4-fluorophenyl)-4-methyl-N,6-diphenyl pyrimidin-2-
amine (3d) (86%): Yellow viscous oil.'H NMR (300 MHz,
CDCly) 4 7.75 (d,J = 8.2 Hz, 2H), 7.60 (brs, 1H), 7.45—-7. 13 (m,
5H), , 7.10 — 6.96 (m, 5H), 6.85 &= 7.2 Hz, 1H), 2.33 (s, 3H)
*C NMR (75 MHz, CDC)) & 167.11, 164.99, 163.74, 160.47,
158.43, 140.00, 138.50, 133.19, 133.15, 132.43,3B32129.72,
129.04, 128.86, 127.97, 123.35, 122.29, 118.95,8P15115.53,
23.56; IR (neat) 3414, 3276, 3058, 2924, 2853, 14682, 1509,
1443, 1383, 1296, 1264, 1223, 1158, 1093, 1029, 836, 744,
693, 663, 636 ci;, HRMS (El, m/z) calcd for GH;gNsF [M]*
355.1485, found 355.1477.

4.2.5. 5-(4-chlorophenyl)-4-methyl-N,6-di phenyl pyrimidin-2-
amine (3€) (90%): Pale yellow viscous oitH NMR (300 MHz,

NMR and**C NMR spectra were recorded on a AVANCE 30@&DCly) § 7.80 — 7.66 (m, 2H), 7.51 (brs, 1H), 7.37 — 7.28 (m,

MHz or 600 MHz spectrometer using residual solveakpes an
internal standard (CHgI§ 7.24 ppm for proton and 77.0 ppm

for carbon). Multiplicities for'H NMR are designated as: s =

singlet, d = doublet, t = triplet, g = quartet, dddoublet of
doublets, dt = doublet of triplets, td = triplet dbublets, m =
multiplet, br = broad. Infrared spectra (IR) wereaeled on
JASCO FT/IR-4100 spectrometer and are reported iipneaal

5H), 7.42 — 7.14 (m, 9H), 7.07 — 6.99 (m, 3H), 2.323(), °C
NMR (75 MHz, CDC}) & 166.78, 165.01, 158.18, 139.76,
138.23, 135.66, 133.45, 132.11, 129.73, 129.07,9128128.07,
127.93, 123.15, 122.49, 119.06, 23.55; IR (neal)9343274,
3057, 2924, 1596, 1551, 1518, 1496, 1444, 1265),1828, 750,
693 cm’; HRMS (EI, m/z) calcd for GHigN5Cl [M]* 371.1189,

centimeter (cil). High resolution mass spectra (HRMS) werdound 371.1167.

obtained on BrukermicroTOF-Q.

4.2. General procedure for decarboxylative arylatio

4.2.6. 5-(4-bromophenyl)-4-methyl-N,6-di phenyl pyrimidin-2-
amine (3f) (33%):"H NMR (600 MHz, CDCJ) § 7.74 (d, J = 7.9
Hz, 2H), 7.43 (d, J = 8.6 Hz, 2H), 7.36 — 7.29 (m, ,4H29 —

A flame-dried tube filled with argon was charge with 2721 (m, 3H),, 7.03 (f = 7.3, 1H), 6.98 (d, J = 7.3 Hz, 2H), 2.31

aminopyrimidine-5-carboxylic aci@ (0.13 mmol), PdGI(5 mol

(s, 3H); *C NMR (151 MHz, CDCJ) 5 166.96, 164.81, 158.54,

%), PPR (10 mol %), AgCO; (0.39 mmol), Arl (0.26 mmol) and 139.95, 138.42, 136.39, 132.46, 131.81, 129.71,00729.28.92,

4A molecular sieves (100 mg) in DMA (2 mL). The remgt

128.06, 123.22, 122.33, 121.50, 118.93, 23.72;n&at) 3053,

mixture was stirred at 155-16Q for 16 h. After cooling to room 2305, 1552, 1518, 1444, 1264, 896, 733, 704CHRMS (El,

temperature, the mixture was filtered through Cefited and

washed with EtOAc (25 mL). The filtrate was washed withewat

(5 mL x 2) and brine (5 mL), dried over anhydroug3Q,,
filtered, and concentrated under reduced pressline. crude
product was purified by silica gel column chromasgry 6€-
hexane/EtOAc = 10:1 v/v) to afford the correspongimaduct.

4.2.1. 4-methyl-N,5,6-triphenylpyrimidin-2-amine (3a)" (86%):
Pale yellow viscous oil. 1H NMR (300 MHz, CDCI3)7.64 (t, J
=13.0 Hz,2H), 7.31 — 7.25 (m, 1H), 7.24 — 7.13 (m,,7H)0 —
7.05 (m, 2H), 6.99 (dd, J = 12.5, 5.8 Hz, 2H), 6.90, M= 16.3,
8.9 Hz, 1H), 2.22 (s, 3H).

4.2.2. 4-methyl-N,6-diphenyl-5-(m-tolyl)pyrimidin-2-amine (3b)

(79%): Yellow viscous oil'H NMR (300 MHz, CDC}) § 7.75,

(d, J = 6.8 Hz, 2H), 7.45 (brs, 1H), 7.39 — 7.30 (id),47.24-
7.13 (m, 4H), 7.10 — 6.98 (m, 2H), 6.95 — 6.85 (m,,2H32 (s,
3H), 2.29 (s, 3H)"*C NMR (75 MHz, CDCJ)  167.16, 164.53,
158.38, 140.23, 138.79, 138.13, 137.22, 131.35,762929.03,
128.68, 128.41, 128.01, 127.84, 127.80, 124.56,00722118.80,
23.63, 21.55; IR (neat) 3056, 2926, 1552, 15183148409, 737,
694 cm® HRMS (EIl, m/z) calcd for GH,N; [M]* 351.1735,
found 351.1757.

m/z) calcd for GH gN3Br [M]* 415.0684, found 415.0667.

4.2.7. 5-(2-fluorophenyl)-4-methyl-N,6-di phenyl pyrimidin-2-
amine (3g) (79%): Yellow viscous oil.'H NMR (600 MHz,
CDCly) & 7.99 (brs, 1H), 7.77 (d, J = 7.6 Hz, 2H), 7.40 — {1#4
8H), 7.12 — 6.95 (m, 4H), 2.34 (s, 3HJC NMR (151 MHz,
CDCl,) 6 167.30, 167.29, 166.04, 161.12, 159.50, 158.29,663
138.18, 132.56, 132.54, 130.04, 129.99, 129.22,162929.04,
128.03, 124.66, 124.46, 124.43, 122.62, 119.29,8717115.94,
115.79, 22.74; IR (neat) 3059, 2925, 1554, 15201514384,
1255, 755, 694 ciy HRMS (El, m/z) calcd for §H1gNsF [M]*
355.1485, found 355.1473.

4.2.8. 4-methyl-5-(4-nitrophenyl)-N,6-diphenyl pyrimidin-2-amine
(3h) (70%): Yellow viscous oil'H NMR (300 MHz, CDC)) &
8.17 (d,J = 8.6 Hz, 2H), 7.75 (d] = 8.0 Hz, 2H), 7.46 (m, 1H),
7.39 — 7.17 (m, 9H), , 7.15 — 7.11 (m, 1H), 7.06)(t 7.4 Hz,
1H), 2.33 (s, 3H)"C NMR (75 MHz, CDC)) & 166.38, 165.25,
158.81, 147.03, 144.83, 139.72, 137.90, 131.88,652929.31,
129.07, 128.23, 128.18, 123.78, 122.64, 119.2B&3R (neat)
3058, 2928, 1596, 1551, 1517, 1444, 1344, 1265, 856, 701
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cm’; HRMS (El, m/z) caled for @HgN,O, [M]* 382.1430, 124.22, 124.13, 107.90, 24.70; IR (neat) 3058, 297%/2,

found 382.1417. 1544, 1494, 1412, 1372, 1347, 1027, 768, 738, 8383, cm";
HRMS (El, m/z) calcd for §H,N; [M]" 387.1735, found
4.2.9. 4-(4-methyl-6-phenyl-2-(phenylamino)pyrimidin-5-  387.1737.

yl)benzonitrile (3i) (72%): White solid; m.p. 213-214 °CH

NMR (300 MHz, CDC}) 6 7.74 (d,J=7.9 Hz, 2H), 7.60 (A1 = 4.2.15. 5-(3-fluoropyridin-4-yl)-4-methyl-N,6-diphenyl pyrimidin-
8.5 Hz, 2H), 7.44 (brs, 1H), 7.35 (t, J = 8.0 Hz, 2HP97- 7.19 2-amine (30) (87%): Yellow viscous oil'H NMR (600 MHz,
(m, 7H), 7.05 (t, J = 7.9 Hz, 1H), 2.33 (s, 3HC NMR (75 CDCl,) 5 8.16 (d,J = 5.1 Hz, 1H), 7.87 (brs, 1H), 7.78 — 7.70 (d,
MHz, CDCL) 6 166.47, 165.03, 158.71, 142.76, 139.65, 137.93,= 7.5 Hz, 2H), 7.41 — 7.27 (m, 6H), 7.07)t 8.5 Hz, 1H),
132.32, 131.70, 129.64, 129.23, 129.10, 128.19,712222.61, 6.94 (dt,J = 5.1, 1.7 Hz, 1H), 6.72 (d,= 1.7 Hz, 1H), 2.36 (s,
119.08, 118.79, 111.20, 23.66; IR (neat) 3325, 32380, 1550, 3H); °C NMR (151 MHz, CDGC)) & 165.96, 165.34, 164.78,
1518, 1444, 1264, 896, 837, 732, 703 ¢nHRMS (El, m/z) 163.19, 158.48, 151.51, 147.94, 147.84, 139.32,3737129.68,

caled for G4HigN4 [M]* 362.1531, found 362.1547. 129.53, 129.11, 128.37, 123.80, 123.77, 122.97,7620.20.74,
119.41, 111.78, 111.54, 23.26; IR (neat) 3281, 3@527, 1602,
4.2.10. 4-(4-methyl-6-phenyl-2-(phenylamino)pyrimidin-5- 1552, 1518, 1444, 1405, 1295, 1247, 1189, 892, 628,cm™;

yl)benzaldehyde (3j) (82%): Colorless viscous oflH NMR (300 HRMS (El, m/z) caled for §H;-N,F [M]* 356.1437, found
MHz, CDCk) & 10.01 (s, 1H), 7.81 (ddl = 13.5, 7.1 Hz, 4H), 356.1451.
7.43 — 7.15 (m, 9H), 7.04 (8, = 7.4 Hz, 1H), 2.33 (s, 3HY’C  4.2.16.  N-(4-fluorophenyl)-4-methyl-5,6-diphenylpyrimidin-2-
NMR (75 MHz, CDC} & 191.91, 166.55, 165.02, 158.69,amine (3p) (52%): Pale yellow viscous ofH NMR (300 MHz,
144.25, 139.87, 138.17, 135.20, 131.64, 129.89,712929.11, CDCl) & 7.97 (brs, 1H), 7.73 — 7.67 (dd, J = 8.5 Hz, 1.224#),
129.06, 128.08, 128.05, 122.47, 119.10, 23.46;n&af) 3054, 7.35 — 7.27 (m, 5H), 7.24 — 7.17 (m, 3H), 7.08 — G199 4H),
2305, 1702, 1553, 1519, 1444, 1264, 896, 732, #04; HHRMS  2.34 (s, 3H);"*C NMR (75 MHz, CDCJ) & 167.17, 164.75,
(El, m/z) calcd for GH;gN;O [M]* 365.1528, found 365.1539.  158.39, 156.73, 138.63, 137.24, 136.22, 130.76,4830129.73,
128.78, 128.59, 127.86, 127.71, 127.33, 124.48,5220120.42,
4.2.11. 4-methyl-N,6-diphenyl-5-(4-  115.68, 115.38, 23.55; IR (neat) 3416, 3275, 3@3R5, 1554,
(trifluoromethyl)phenyl)pyrimidin-2-amine (3k) (86%): Pale 1505, 1413, 1218, 831, 739, 700 ¢nHRMS (El, m/z) calcd for
yellow viscous oil*H NMR (600 MHz, CDCJ) & 7.5 (d, J = 8.2 CyH;gNsF [M]* 355.1485, found 355.1487.
Hz, 2H), 7.56 (dJ = 8.0 Hz, 2H), 7.52 (brs, 1H), 7.35 (t, J = 8.1
Hz, 2H), 7.31 - 7.27 (m, 3H), 7.22 J§t= 8.5 Hz, 4H), 7.04 (&) 4.2.17.  4-(4-fluorophenyl)-6-methyl-N,5-diphenyl pyrimidin-2-
= 7.3, 1.2 Hz, 1H), 2.32 (s, 3HC NMR (151 MHz, CDG)) 56 amine (3q) (74%): Pale yellow viscous oitH NMR (300 MHz,
166.78, 165.00, 158.66, 141.41, 139.86, 138.20,2631129.69, CDCl;) 3 7.99 (brs, 1H), 7.75 (d,= 8.5 Hz, 2H), 7.36 — 7.31 (m,
129.42, 129.08, 129.07, 128.09, 125.57, 125.54,5P25125.49, 6H), 7.13 — 7.07 (m, 3H), 6.89 @,= 8.6 Hz, 3H), 2.34 (s, 3H);
123.31, 123.07, 122.46, 119.04, 23.62; IR (neaf)632925, *C NMR (75 MHz, CDCJ) & 167.39, 163.43, 161.35, 158.49,
1549, 1320, 1160, 1067, 841, 759, 691 trhiRMS (El, m/z) 140.08, 137.28, 134.81, 131.84, 131.73, 130.72,0029.28.74,
calcd for GHigNsF; [M]* 405.1453, found 405.1457. 127.44, 124.29, 122.24, 118.88, 115.03, 114.75123R (neat)
3053, 2253, 1554, 1520, 1443, 1265, 905, 726 cARMS (El,
4.2.12. 4-methyl-N,6-diphenyl-5-(o-tolyl)pyrimidin-2-amine (3l)  m/z) calcd for GH,;gNsF [M]* 355.1485, found 355.1475.
(80%): Yellow viscous oil'H NMR (300 MHz, CDCJ) & 7.87
(m, 2H), 7.49 — 7.21 (m, 7H), 7.29 — 7.21 (m, 3H)17At1 J = 8.2 4.2.18. 4-methyl-N,5-diphenyl-6-(p-tolyl)pyrimidin-2-amine (3r)
Hz, 1H) 7.04 (s, 1H), 2.40 (s, 3H), 2.15 (s, 3HE NMR (75 (85%): Pale yellow viscous oifH NMR (300 MHz, CDC)) &
MHz, CDCL) 6 168.69, 163.97, 161.99, 144.58, 143.92, 137.48,76 (d,J = 8.0 Hz, 2H), 7.51 — 7.19 (m, 8H), 7.14 — 7.08 (m,
136.90, 131.11, 130.44, 129.69, 128.73, 128.47,0627127.04, 2H), 7.00 (d,J = 7.7 Hz, 3H), 2.29 (d, 6H}’C NMR (75 MHz,
126.72, 125.56, 124.01, 107.63, 24.72, 18.62; IBaf)n3061, CDCl) s 166.99, 164.52, 158.45, 140.25, 138.78, 137.64.,843
2922, 1571, 1544, 1493, 1460, 1412, 1373, 1347, 781, 693 130.77, 129.79, 129.01, 128.60, 128.58, 127.23,21724122.04,
cm: HRMS (El, m/z) calcd for §H,;N; [M]* 351.1735, found 118.83, 23.60, 21.40; IR (neat) 3403, 3275, 30822 1549,
351.1745. 1518, 1442, 1423, 1264, 800, 746, 702 triiRMS (El, m/z)
calcd for GH,:N5 [M]* 351.1735, found 351.1754.
4.2.13. 5-(2,6-dimethylphenyl)-4-methyl-N,6-diphenyl pyrimidin-
2-amine (3m) (33%): Yellow viscous oil'H NMR (300 MHz, 4.2.19. 4-methyl-N-phenyl-5-(o-tolyl)-6-(p-tolyl)pyrimidin-2-
CDCly) 5 7.89 — 7.81 (m, 2H), 7.41 — 7.33 (m, 5H), 7.30 &),1 amine (39 (65%): Pale yellow viscous oitH NMR (300 MHz,
7.28 (s, 1H), 7.22 — 7.10 (m, 3H), 7.07 — 7.00 (M),2.40 (s, CDCl) 6 7.82 (d,J = 8.2 Hz, 2H), 7.45 — 7.27 (m, 9H), 7.19 —
3H), 2.08 (s, 6H)*C NMR (75 MHz, CDCJ) 5 168.71, 164.12, 7.12 (m, 1H), 7.08 (s, 1H), 2.44 (s, 3H), 2.43 (s, 280 (s, 3H);
161.37, 143.05, 142.25, 137.54, 137.23, 130.42,7R28128.69, °C NMR (75 MHz, CDCJ) & 168.48, 163.92, 161.95, 144.64,
128.28, 127.13, 127.07, 123.58, 123.17, 107.72,24.8.70; IR  144.00, 140.68, 136.93, 134.72, 131.07, 129.70,462928.43,
(neat) 3061, 2922, 2853, 1571, 1544, 1494, 1410213347, 127.02, 126.96, 126.65, 125.50, 123.88, 107.30742421.52,
1029, 767, 741, 692 ¢ HRMS (El, m/z) calcd for GH,iN;  18.62; IR (neat) 3404, 3276, 3060, 2922, 1570, 15878, 1490,
[M]* 365.1892, found 365.1890. 1442, 1412, 1360, 1264, 800, 726, 700 trRRMS (El, m/z)
caled for GsHoaN5 [M]* 365.1892, found 365.1887.
4.2.14. 4-methyl-5-(naphthalen-1-yl)-N,6-di phenyl pyrimidin-2-
amine (3n) (63%): Yellow viscous oil.'H NMR (300 MHz, 4.2.20.4,6-dimethyl-N,5-diphenylpyrimidin-2-amine (3t) (73%):
CDCly) 6 7.92 (t,J = 7.6 Hz, 2H), 7.86 (d] = 8.1 Hz, 1H), 7.73 — Pale yellow viscous oil'lH NMR (300 MHz, CDC)) & 7.77 —
7.68 (m, 2H), 7.57 — 7.49 (m, 2H), 7.49 — 7.42 (m,,4H38 — 7.69 (m, 3H), 7.49 — 7.30 (m, 5H), 7.21 — 7.14 (m,,ZH)2 (t,J
7.36 (m, 1H), 7.36 — 7.29 (m, 4H), 7.14 — 7.08 (m,,1HP4 (s, = 7.4 Hz, 1H), 2.20 (s, 6H};C NMR (75 MHz, CDCJ) 5 165.50,
1H), 2.34 (s, 3H)**C NMR (75 MHz, CDCJ) § 168.70, 163.96, 157.84, 139.98, 137.14, 129.78, 129.00, 128.95,7127125.58,
162.85, 145.36, 142.10, 137.44, 134.95, 131.81,3730.28.66, 122.28, 119.04, 23.03; IR (neat) 3277, 3056, 29865, 1520,
128.57, 128.47, 127.24, 127.03, 126.47, 126.29,9725.25.55,
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1441, 1261, 744, 702 ¢ HRMS (El, m/z) calcd for GHi7N;
[M]* 275.1422, found 275.1437.

4.2.21. 4,6-dimethyl-5-phenyl-N-(p-tolyl)pyrimidin-2-amine (3u)
(61%): Pale yellow viscous oifH NMR (600 MHz, CDC)) &
7.59 (d,J = 8.4 Hz, 2H), 7.46 — 7.35 (m, 4H), 7.17 (d, J =183
2H), 7.13 (d, J = 8.4 Hz, 2H), 2.32 (s, 3H), 2.17 &);6°C NMR

120.10, 118.85, 24.10; IR (neat) 3285, 3057, 2@®%1, 1638,
1596, 1548, 1518, 1496, 1444, 1380, 1264, 1075),1963, 895,
749, 699 cil; HRMS (El, m/z) calecd for §H,N; [M]*
363.1735, found 363.1747.

4.3.2. (E)-4-methyl-5-(4-methylstyryl)-N,6-diphenyl pyrimidin-2-
amine (4b) (69%): Yellow viscous oil.'H NMR (300 MHz,

(151 MHz, CDC}) ¢ 165.43, 158.23, 137.50, 137.45, 131.68CDCl;) 5 7.83 — 7.70 (m, 5H), 7.49 — 7.44 (m, 3H), 7.37(%

129.83, 129.48, 128.89, 127.58, 125.35, 119.19,1220.93; IR
(neat) 3275, 3056, 2925, 1565, 1520, 1441, 137811244, 702
cm™; HRMS (El, m/z) calcd for GHigN3 [M]* 289.1579, found
289.1570.

4.2.22. 4-ethyl-N,5,6-triphenylpyrimidin-2-amine (3v) (68%):

Orange viscous oitH NMR (300 MHz, CDCJ) § 7.82 — 7.74 (m,
2H), 7.41 — 7.27 (m, 8H), 7.24 — 7.15 (m, 3H), 7.13.68 (m,

2H), 7.02 (tJ = 7.4 Hz, 1H), 2.61 (g1 = 7.5 Hz, 2H), 1.23 (1 =

7.5 Hz, 3H);®*C NMR (75 MHz, CDCJ) & 171.45, 164.88,
158.78, 140.31, 138.87, 137.19, 130.92, 129.71,012928.60,
128.47, 127.82, 127.25, 122.00, 118.77, 28.94,113R (neat)
3058, 2930, 1550, 1517, 1443, 1420, 744, 7005cHRMS (El,

m/z) calcd for GH,; N5 [M]* 351.1735, found 351.1745.

4.2.23. N,4,5-triphenyl-6-propylpyrimidin-2-amine (3w) (64%):

Pale yellow viscous oitH NMR (300 MHz, CDCJ) & 7.69 (d,J

= 8.1 Hz, 2H), 7.36 — 7.16 (m, 9H), 7.15 — 7.07 (m,,ZH)6 —
6.88 (m, 3H), 2.49 (td] = 7.7, 2.5 Hz, 2H), 1.65 (qd,= 7.5, 2.4
Hz, 2H), 0.81 (tdJ = 7.4, 2.5 Hz, 3H)*C NMR (75 MHz,
CDCls) 4 170.35, 164.94, 158.62, 140.26, 138.91, 137.20,983
129.70, 129.02, 128.60, 128.43, 127.81, 127.23,4124122.01,
118.74, 37.51, 22.05, 14.23; IR (neat) 3406, 3@¥H52, 2870,
1548, 1517, 1443, 1420, 743, 700 ¢nHRMS (El, m/z) calcd
for CsH2N; [M] " 365.1892, found 365.1887.

4.2.24 A-isopropyl-N,5,6-triphenyl pyrimidin-2-amine (3x) (71%):

Pale yellow viscous oitH NMR (300 MHz, CDC}): & 7.81 (d, J
= 8.2 Hz, 2H), 7.43 — 7.22 (m, 7H), 7.15 — 7.08 (m, ,2ZHD3

(ddt,J = 8.5, 7.3, 1.2 Hz, 1H), 6.93 — 6.83 (m, 3H), 3.0dptet,J

= 6.7 Hz, 1H), 1.24 (dJ = 6.7 Hz, 6H);"*C NMR (75 MHz,

CDCly) 6 174.78, 165.55, 158.94, 140.53, 138.72, 137.42,153
130.99, 130.15, 128.96, 128.27, 127.49, 127.07,4823.21.74,
118.59, 32.05, 22.18; IR (neat) 2962, 1550, 152821749, 703
cm’ HRMS (El, m/z) calcd for GHoNs [M] " 365.1892, found
365.1880.

4.3. General procedure for decarboxylative olefinadbn

7.9 Hz, 2H), 7.29 (dJ = 7.9 Hz, 2H), 7.18 (d) = 7.9 Hz, 2H),
7.06 (t,J = 7.6 Hz, 1H), 6.90 (d) = 16.6 Hz, 1H), 6.53 (d] =
16.6 Hz, 1H), 2.68 (s, 3H), 2.39 (s, 3HJC NMR (75 MHz,
CDCl,)  166.54, 165.33, 157.39, 140.04, 138.98, 137.84,618
134.43, 129.83, 129.53, 129.26, 129.02, 128.28,2626122.72,
122.18, 120.27, 118.86, 23.97, 21.36; IR (neat)03343277,
3026, 2921, 1596, 1546, 1515, 1497, 1443, 1376),19R0, 795,
751, 700 cit; HRMS (El, m/z) calcd for GHoNs [M]*
377.1892, found 377.1900.

4.3.3. (E)-5-(4-(tert-butyl)styryl)-4-methyl-N, 6-
diphenylpyrimidin-2-amine (4c) (63%): Yellow viscous oil*H
NMR (600 MHz, CDC)) § 7.76 — 7.72 (m, 2H), 7.71 — 7.68 (m,
2H), 7.48 (dJ = 7.9 Hz, 1H), 7.43 (dd] = 5.3, 2.0 Hz, 3H), 7.37
— 7.31 (m, 4H), 7.30 — 7.27 (m, 2H), 7.02 (#d= 7.4, 1.1 Hz,
1H), 6.89 (dJ = 16.6 Hz, 1H), 6.51 (d] = 16.6 Hz, 1H), 2.63 (s,
3H), 1.32 (s, 9H)**C NMR (151 MHz, CDG)) 5 166.60, 165.32,
157.41, 151.07, 140.05, 139.04, 134.62, 134.27,812929.25,
129.04, 128.30, 127.93, 126.11, 125.78, 123.00,1822118.85,
34.77, 31.42, 24.08; IR (neat) 3278, 3056, 29@B52 1600,
1547, 1517, 1497, 1444, 1363, 1250, 970, 751, 790; HHRMS
(El, m/z) caled for GgH,N5 [M]* 419.2361, found 419.2349.

4.3.4. (E)-4-methyl-N,6-diphenyl-5-(4-phenylbut-2-en-1-
yl)pyrimidin-2-amine (4d) (61%): Yellow viscous oil'H NMR
(300 MHz, CDC}) 8 7.69 (m, 3H), 7.60 — 7.48 (m, 2H), 7.47 —
7.35 (m, 4H), 7.35 — 7.22 (m, 4H), 7.15 Jd5 7.3 Hz, 2H), 5.72
— 5.56 (m, 1H), 5.53 — 5.35 (m, 1H), 3.37 {d= 6.8 Hz, 2H),
3.29 (d,J = 4.5 Hz, 2H), 2.48 (s, 3H}*C NMR (75 MHz,

CDCl) 4 174.45, 168.17, 166.66, 140.35, 140.14, 130.68,922
128.78, 128.43, 128.57, 128.39, 128.13, 126.06,7823121.74,
119.20, 118.46, 39.02, 31.17, 22.41; IR (neat) 633827, 2921,
2851, 1554, 1522, 1496, 1443, 1381, 1252, 746 c69§ HRMS

(El, m/z) caled for GH,sN5 [M]*391.2048, found 391.2054.

4.3.5. (E)-ethyl 3-(4-methyl-6-phenyl-2-(phenylamino)pyrimidin-
5-yl)acrylate (4€) (44%): Yellow viscous oil"H NMR (300 MHz,
CDCly) 7.75 — 7.68 (m, 3H), 7.64 (s, 1H), 7.57 (m, 2H),97-4

A flame-dried tube filled with argon was charge with 2 7-45(m, 3H), 7.34 (J=8.4, 2H), 7.09 — 7.02 (,= 8.4 Hz, 1H),

aminopyrimidine-5-carboxylic acid (0.13 mmol), Pd(OAg) (20

mol %), AgCO; (0.39 mmol), alkene (0.20 mmol) and 4A

molecular sieves (100 mg) in DMA (2 mL). The resudtimixture

5.94 (d,J = 16.3 Hz, 1H), 4.20 (q] = 7.1 Hz, 2H), 2.64 (s, 3H),
1.28 (t,J = 7.2 Hz, 3H);"*C NMR (75 MHz, CDC}) § 167.53,
167.26, 166.72, 158.00, 140.17, 139.43, 138.22,4B34129.86,

was stirred at 128C for 16 h. After cooling to room temperature,129-67' 129.08, 128.54, 122.80, 119.26, 117.39%665024.52,

the mixture was filtered through Celite pad and wedshéth
EtOAc (25 mL). The filtrate was washed with water (5 mR)x
and brine (5 mL), dried over anhydrous MgS@®ltered, and
concentrated under reduced pressure. The crudeugiradas
purified by silica gel column chromatographyhexane/EtOAc =
10:1) to afford the corresponding product.

4.3.1. (E)-4-methyl-N,6-diphenyl-5-styrylpyrimidin-2-amine (4a)
(72%): Yellow viscous oil'lH NMR (300 MHz, CDC)) & 7.77 —
7.66 (M, 4H), 7.48 (brs, 1H) 7.45 — 7.38 (m, 4H)7%37.26 (m,
6H), 7.02 (tJ = 7.4 Hz, 1H), 6.93 (d] = 16.6 Hz, 1H), 6.53 (d]
= 16.6 Hz, 1H), 2.65 (s, 3H)°C NMR (75 MHz, CDC)) &
166.60, 165.43, 157.45, 139.99, 138.96, 137.36,4434129.82,
129.32, 129.05, 128.84, 128.32, 127.85, 126.35,7823122.22,

14.41; IR (neat) 3339, 2926, 1710, 1598, 1546,815145,
1377, 1290, 1252, 1178, 1034, 985, 750, 701 chRMS (El,
m/z) calcd for GH»; N30, [M]* 359.1634, found 359.1637.

4.3.6. (E)-tert-butyl 3-(4-methyl-6-phenyl-2-
(phenylamino)pyrimidin-5-yl)acrylate (4f) (41%): Yellow viscous
oil. '"H NMR (300 MHz, CDCJ) § 7.72 — 7.69 (dJ = 7.5 Hz, 2H),
7.60 — 7.54 (m, 3H), 7.48 — 7.43 (m, 4H), 7.33J)(t 7.4 Hz,
2H), 7.04 (tJ = 7.4, 1H), 5.88 (d) = 16.3 Hz, 1H), 2.63 (s, 3H),
1.47 (s, 9H);"®*C NMR (75 MHz, CDCJ) & 167.50, 167.21,
166.03, 157.96, 139.53, 139.10, 138.30, 129.76,6829.29.08,
128.45, 124.53, 122.71, 119.19, 117.52, 80.68,2&38.67; IR
(neat) 3326, 2976, 2929, 1704, 1546, 1518, 1494514367,
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1290, 1251, 1150, 741, 700 SnHRMS (EI, m/z) calcd for 139.4, 138.2, 133.4, 133.1, 130.3, 130.1, 129.5,112128.8,
CoaHasN5O, [M]* 387.1947, found 387.1936. 128.4, 128.3, 126.9, 126.6, 126.3, 125.4, 122.9,3,2119.4,
106.8, 97.1, 90.0, 24.3; IR (neat) 3411, 3054, 18445, 1445,

) ) 1264, 734, 703 ciy HRMS (EI, m/z) calcd for GHpN3 [M]*
4.4. General procedure for decarboxylative alkynyléon 411.1735. found 411.1749.

A flame-dried tube filled with argon was charge with 2
aminopyrimidine-5-carboxylic aci@ (0.13 mmol), PdGI(5 mol
%), Pp-tolyl); (10 mol %), AgCGO; (0.39 mmol), bromoalkyne

: : A flame-dried tube filled with argon was charge withida2a
(0.26 mmol) and 4A molecular sieves (100 mg) in DN2ANGL).
The resulting mixture was stirred at 1&Dfor 16 h. After cooling (0.13 mmol), PAGl(5 mol %), PPR(10 mol %), AgCG; (0.39

to room temperature, the mixture was filtered thio@glite pad mmol), benzoxazole (0.13 mmol) and 4A molecular eie(L00

and washed with EtOAc (25 mL). The filtrate was washeth witmg) in DMF (2 mL). The resulting mixture was stirratl120°C

; ; for 18 h. After cooling to room temperature, thextmie was
water (5 mL x 2) and brine (5 mL), dried over anloydr MgSQ, . . .
filtered, and concentrated under reduced pressline. crude filtered through Celite pad and washed with EtOAc (d5.rihe

product was purified by silica gel column chromasggry (- filtrate was washed with water (5 mL x 2) and brinen(5), dried

hexane/EtOAc = 10:1) to afford the corresponding petd over anhydrous MgSQfiltered, and concentrated under reduced
' pressure. The crude product was purified by silieh aplumn

4.4.1. 4-methyl-N, 6-diphenyl-5-(phenylethynyl)pyrimidin-2-amine chromatography nthexane/EtOAc = 20:1 viv) to afford the
(5a) (69%): Brown viscous oil'H NMR (300 MHz, CDC)) & corresponding product.

8.12 (m, 2H), 7.67 (dd] = 8.6, 4.7 Hz, 2H), 7.50 — 7.49 (m, 4H), . -

7.47 Ebrs, 1|Z|), 7.43(— 7.36 (m, 2H), 7.37)— 7.293H), 7.0(4 (tJ : 4.5.1.5-(benzo[ d| oxazol-2-yi)-4-metim-N,6-diphenyl pyrimidin-2-

= 8.7 Hz, 2H), 2.72 (s, 3HJC NMR (75 MHz, CDC)) 5 166.8, amine (6) (56%): yellow viscous oil:H NMR (300 MHz, CDCJ)

156.9, 139.3, 137.7, 130.9, 130.2, 129.4, 129.(8.4,2128.3, 3)25H7-7fH(d’2~];77-4 2@%*?\}&551%31M6H(mb}blH)'871-gg~£‘F7
128.0, 123.4, 122.7, 119.2, 98.4, 85.2, 23.7; IRafn 3057, /-2 Hz 1H),2.57 (s, 3H); ( z, CDG) A7,

2924, 1597, 1550, 1516, 1494, 1445, 754, 691-CHRMS (EI, 167.31, 164.28, 159.34, 141.62, 139.18, 129.92,1P29128.53,

; 125.44, 124.61, 123.14, 120.34, 119.61, 110.804123R (neat)
m/z) calcd for GsHioNs [M] 361.1579, found 361.1583. 3275, 3059, 2927, 1548, 1521, 1445, 1250, 743692 HRMS

(El, m/z) caled for GH;N,O [M]* 378.1481, found 378.1487.

4.5. Decarboxylative azolation

4.4.2. 4—methyI-N,6-diphenyl-5—(oitolylethynyl)pyri midin-2-amine
o s .
(ob) (3996); vellow viecous oIl H NMIR (300 Mz, CDC) O 452, 5-(benzofd] thiazol-2-yl)-4-methyl-N,6-di phenylpyrimicin-
8.12 (m, 2H), 7.74 (d) = 8.0 Hz, 2H), 7.53 (brs, 1H), 7.51 — ; : ) o
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