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Progress in the Synthesis of s-Triazine Derivative
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Abstract s-Triazine has special cycle aromatic structure and can constitute various trisubstituented s-triazine derivatives,

which possess star-shaped molecular structure, by linking directly or indirectly with hydrocarbon group. These new trisub-

stituented s-triazine derivatives were widely applied in function materials, medicine and other fields for their good physical

and chemical properties. In this paper, the progresses in the synthesis of trisubstituented s-triazine derivatives were summa-
rized by cyclotrimerization of nitrile compounds and side-chain modification of trisubstituented s-triazine.
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Table 1 Cyclotrimerization of arylnitriles to s-trizaine by sa-
marium(II) complex catalysis

Entry Ar Catalytic ~ Temp./C Time/h Yield/%
a Ph Sml, 80 3 99
b 4-Py Sml, 80 5 99
¢ 2-Py Sml, 120 24 98
d 4-CIC¢H, Sml, 80 5 81
e 3-CH;CgH,4 Sml, 80 5 82
f 4-CH,CeH, Sml, 120 48 99
g 4-CH;0CeH, Sml, 120 48 73
h Ph (CH;CsH,),Sm 80 24 99
i Ph (Ar'0),Sm* 80 24 99
j 4-Py (Ar'0),Sm"* 80 5 97

“Ar'=2,6-di-t-butyl-4-methylphenyl.

AR A FUM R 2 S BE G 2RI SR I A R A AL
7, 2007 4F Goettmann S5/ 24 i# T 7EAE IS A KA LA B
ZAP(mpg-C3Ny) (Scheme )AL N IR IEIEIRATED)
IR AL AR FE ) = R AT A=W 1) ) . (Scheme 3). 1F5%
RIL, RGN mpg-CyN, AL AR R HAT B I
R, REAEAXT R AR A4 N HE AL IR IR R
R A =W 51, Fe2mIA 100%. %7 H
HER ErERE s RIS R IRl mpg-CsNy A
e 2 T AR 1) 22 A Al 46 J8 e A 70U R A i R0 — B PR PR 4
SR SN HL A A R R A T 1

mpg-CsN,

Scheme 2
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#3935 =&, 1976 4F Becker 25 VR F RERAT AR Ny
ARAATEURL, BT, LA LICI L, 2 bt
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15a~15h
Table 2  s-trizaine 15a ~ 15h from N'-acyl-N,N-dimethyl-
amidine
Entry R R' R" Yield/%
a 4-CH;0C¢H, CH; CH; 60
b 4-CH;0C¢H,4 CH; CgHs 93
c 4-BrC¢H, CH; CH;i 61
d 4-BrC.H, CH; CgH; 71
e C¢Hs CH; CgHs 70
f 4-O,NC¢H,4 CH; CgHs 86
g 4-CIC¢Hy CH; CH; 62
h 4-CIC¢H, CH; CgHs 70

Hung ZSHZE T 2,4,6- =42 s A4 P IE(ER 250 4 = 1Y
HHOTIE, FECAMAE N =AW & OIT R (Eq. 2).
ZAN Y I, g 2 i (16a) RN 2,2,3,3- DY J- 3B 74
[E(16b) 4 J5URl, ZEMEALT LA R, RARA A
E] 2,4,6- = (5 — ) L3 =R (17a) F1 2,4,6-—
(1,11,2",2'-PU -2l £ H5) 35 =W (17b), 722855 51K 33%
T 51%. Mhikgimk T =R G BeP R, AR T
WA A=, 4 i AN BE ) = RAT A TR I M R R T
SR BTG AL, TR R S A R AT AT 2 e B
GRS PR (R IR 38 — R 4y T

(CF2)nl
I(CF5),CN NHs )%N
2N “catalysis @)
16a ~ 16b I(CF,) )\ )\CF
17a~17b
17a n=1:33%
17b n=2:51%
&R A I 2R AL SR B IR 71, 2003 4

Janczak U i FEnE e L BERR T 44k (Scheme 5)JE HHC
G, 75200 °C LU R R HEIEnE SR A A2k 2,4,6-—(2-
HE W 3 ) 37 = WE (19) AT 2,4,6- = (4- MLt i 36 ) 35 = (21)
(Scheme 6). HUARITESEMEIE 5 BEBK 5 Yo BT i & 4 1
KT AT AR, B AURR TR A RO R 4,
AL TE AT 8 (10 TR ok S 1T A JI SR G I 4 14 1K) B8 4 I I 4
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PR, G S5 BEK YR BT IR s A W it e e PEAR
KRR B ARH T s 3 3 1 i A, %7 10 4) i el R
LA ALY =T Vs /O

0
TG

Scheme 5
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TERAGAE N RS 2K 0 AT AEY. 2009 4R
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ILHE RN () MR ST &5 M A B W) 2,4,6- = (3-1K
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2010 4 Idzik 26" 4-JRK G 4 46 S5O HE = 5
TR AL N RS EY) 36, FLUTRO0) AL, £ 120
C AR R RN AT, S 2451705 S 180T 5
Btk A Y 36 MEE E TR R T, £ 2 R
T 07 B 2R3 =R T A2 37a~37b, W H
HR P72 (Eq. 3). W) =MRIR 5 85 755 PR AT 4 Ak
1] D-n-A PR &R, FATE RN I T Sh AR T RRIR 45
¥, WAz N T AR AR RO RS

Br. Br R R
QT
Ny [
\ RSnBuj N N (3)
NN _—
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Toluene, N, é

R
Br 37
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aR= @\ , yield 80%
S

b:R= @\ , yield 76%
(6]

Q 0
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/ \

S
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b Wt AT N T 23 SR A I Ak

2003 4F Meier ZFPOLUAE BT A 5 = IR =
WA JEORHE BT RN B AR CIG R S5 i oo i AR gtk
BEAR A>T, FEWEST T R AR IR X 46 5 IO 1) 5%
M. BTN AE I — RPN R FEERT AW, 58
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K I AL E ) T LA B 1 2050 i TR0 AT e B 1 DY K i
(THF ) A E A fhe AT DA w38 — R 5k 47 2 - (1 10E 2K
e, Rk VR .

R T ERPEOEE ) =R A A, I AR FE R =
FEMIEE 1) = AT A B A RIE. 2009 4F T o
IE T AR BRI R 2,4,6- = [4-(Z 5 R IR K
LIFHRI =R RS U(Eq. 4), BL 2,4,6-— IR =%
b 4- o R R TR I (39) 7 KOH. 1) Y vy o ]
WA Knoevenagel 46 [ NAF IR B A=) 2,4,6-—
[4-( 0 R 2 ) R LI AR 138 =2 (40), 7738 43.7%,
LRrid 38 = #Mm. BRI, B EHAS =95k, ik
B M BE IR A R =) LA E ) 39 43 TR
G BIF=AFAE, 1 KOH M FE 14 0.1 mol/L I Xt
Hbrr=#i A #l, KOH kK s, flr=wiz. %
E Yt —Mrae R AR FORIIA R
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£ 3 HAREILEMTTHIY AT 38a~38) &
F

Table 3 Synthesis of a series of s-triazine derivatives 38a~38j
which have styryl arms unit

38 R Base  Solvent Yield/%
a Ph KOH CH;OH 87

b —@OCHg KOH CH;0H 94

c OOCGW 3 KOH CH;OH 55

d —@N(CHQZ KOH CH;0H 39

e —@CHg KOH CH;0H 96

f Q A\ O 0CgH,; KOC(CHy); DMF 18

CeH130

g CeH130 KOC(CH3); THF 79

&

CeH130

CeH130

e

C6H13O

=

O KOC(CHj3); THF 61

CGH13O KOC(CH;); THF 44
C6H13O 2

CGH 1 30

CGH13O KOC(CH;); THF 15
C6H13O 3

[

A7 K B 2 IR RN B 2 IR 5 | N B 205 3 10 35 — W AiT
‘e, Kong 22201 2,4,6- = IS =E 5 (AW N-T
$£-9,10-fi ZUE-2- F S (41) 48 FH R P O, BL KOH
(1) THF #AE A AT, & T SRR 5 R
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TR ME D5 B =7 4EY), KOH 1) THF % H
AR FIRNE, B0y EFREEALIIVER, P4 42 107~
HN[IEE] 74% (Eq. 5). BFF0 R AR Ik 14 5 5] — W AN
HREEMHE 88 ), WA R0 T IAERER, b
TN AT RS, BHASHL T2 K, AT 3RAS 5K
9 ar F MR

’e

LS

N” >N

)‘\ N/)\ Vi

N —_— (5)
KOH, MeOH q
. THF N N
CHO 2
N
N
s
/\) 42 @

2011 4F Liu 215 T —Fh S B IR
B =AW 44, HoB BOTVE SR B BUT BERI 1-
FH L g -2- Y (43) I T TN 2,4,6- — HI ) = 11
THF %, RV NI, ok 17 o5 e s
N DA I, 33077 44, PR 94.8% (Eq.
6), N WARFUNE ERA R T N, PERERF TR I, X
8 ¥ =R HATHE L B8 0 2R A1 BT A B D-n-A
P TIIRR A 23, AR F s A b AT L i 2
B 537 B i G LTS

SR
NTSN N._cHo
O

N
7 43

t-BuOK, THF
reflux, 16 h

N‘ SN Chs
NN (6)
\_n W,

CHg

44

2 SRETFERIBENHZRITEYRNEH
21 S5RERERTFEEBENHZRTEY

5T HEAME R = RAT L) S =R IE
AT R KIAREIEIORT ), HERAT R & 1 H A
WAT 3 b, —JE WRIRNE AT EY) 2,4,6- =2
FLE =B =R A, — R =R B 1~3 A
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BAREIE IR A A IR, = =R A AN —
R AT G . XA R IR R
RS ALY 2 e A B 6 1 i 5

2.1.1 2,4,6-ZR8ILF) =R 895 MK

2,4,6- —F I8 =k H T & LURZON JEORL, RERR S Ak
BRI AR SRR AR, 11 380~450 C & .
S S S ) AN (A A A s S L L W (E B 721 7
SABAEAEMEA I AT o = D R A R . 2011 4R
Zhu ZEPHRE T — R AR A R T L, ARk T
A AR T EAFAE RN AT 2 JSURMR T SAR . R

AR AL ROV LR ZE B A R EE — SRR N IR
Bl 75 150~250 CLLRARFFE S5 K 0~50 MPa k{1
T, RN EZEAFRY), FrEEIE 95%. 1% NI R
AN CO,, JUBHRI 25, V5 g/,

2.1.2 AR ZRATE DGR

SRR =R AT AEMI I A, A 1874 4ERR
AR SCHRIR BT LA 2,4,6- =G =N JERE, A
P =R 3R b9 U 1) 160 DR 1 5 B R 2B SR A AR 45
e FEIAR I3 =i b ). JLrh 2,4,6- =3 = WRBR T
AJ DU AL ROR &4, Babasaheb 252EHAF) ¥R
PR KR A A IR E 30 N BARI A 96% 1 7= 545 3
Wt e vh ) A, P AL FUAE T ARG 42 6 R 15 3
2,4,6- =X s, PEEETIA 90%.

2004 4F Inomata 25PHRiE TR 2,4,6- =51 =k
45 Jylikl, (W N N- 5 BRI T kAo
EEUR R N(Eq. 7), 3285 3 4> N JET HEARE R =
WERTAEY) 46a~46d. ZJ71E4A R, (8 [RIA0HE LR 5t
IKF] 60% LA L1,

B A RV AR G 1) = Wi A=y, vl DUl i 428
il 2,4,6- =G =R AP G 2 LR BEATEOL DA
WEY) 45 NSOk, 5 RAE B IR 44 T A e )
ARR(Eq. 8), R PRt — 0 & AN R IR e R 1y 34—
WERTAEY), %07 1R — ARG TR =R 1) 5 &A%

2005 4F: Agarwal 25L& 4 45 A TTAE, 150 AgE
AWEAE THF #5504 BRI 2k 59 47,
UL 47 AEAREIE R T — RI B A RERPUEE
IRFNMELL M 1649 48 (Scheme 10).

NO, NO,
CI\’\TN/TCI T:F iNH L )\;H
reriux
IS T
45 cl” ONT el RN R
47 48
Scheme 10

Chin. J. Org. Chem. 2013, 33, 915~926

© 2013 Chinese Chemical Society & SIOC, CAS

@}
Z\‘
by
c
o
]
&
Z
—Z
Z Z
e
3
3

46b
65% isolated O
D
N

46d
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R
|
Cl N Cl Cl N NH
YO RNH, —— T+ Ha ®)
N__N N__N
h
Cl Cl
45

2009 4f Sunduru 25 B IRIE T AU A RO E, 1E
H LA 2-Ji ik -4- R JE-6- A SEE T (492 ~49b) 4y J5URL, 7
K,CO; /) THF %5 S5 45 K ASEZIUR A it
&) 50a~50b (Eq. 9), FLMLAY) 50a~50b hFEANE
PG ECEAT ST R PR PR IR 2 2.

OCH,
j:\l HaCO
S KoCO3, THF
N‘ N + R SCHs 203
)\ % ‘ Reflux
Cl N Cl N\fN
45 ~
49a ~ 49b NH,
SCH,
Z "N
\
HaCO \NJ\J\T @)
H5CO N” N
1 |
R Cl)\\N)\CI
50a ~ 50b
a:R'=H, productivity: 72%
b: R' = OCH3, productivity: 70%
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213 ZR&AH = RATEMEEAR
TR R I =R () PR T DY S R AT 2 ) 0 bt o P
IR, ERIRLA F P e I W™ | e I Reeew
$efi F bR AH
1958 4F: Case Z5B3H5H T 2,4- " %-6-(2-MEHE)-1,3,5- "
3 =R (52) I & . DR (S A 2- AL (18) 75 NH A0
KOH-Z — i — F ke JN4A [ 6, 153 SUHUN=4 52, 7= HN_C_Nhon
% 78% (Eq. 10). BFFE%& Bl KOH-Z, — B — TRk (L HL 2 RR\QWZ
AT REAGITE, T EL AT R, AR T 7 i 1 4 B e
b, H T T A N 2 P aR :O bR =—QOCH3 cR= NO,
N NH KOH, CH30CH,CH,OCH dR= ° eR= s fR= /N \
| N s N+ HzN*‘Cs‘i;NH*CN : Reﬂuzx — \S\_Z Y @
18 N, gR C C@
N‘)*N Scheme 11
</j\>)\N/)\NH2 (10) o
" 52 OﬁH NH,OH, HCI OH(AC)zo
< "NaHCO,/H,0 < ]@A Treflux”
2003 4 Shie %LV — A LGN T —RI A %
FEY) = EATAEH)(Scheme 11). AW ATTLARE Jy JsUkl, £EAARFRN \ " NH,

Eboh 119 [ THF H&KQ28%)E A I =i 4
T, R FH K T S AR AR 6 Y (R I A &, SR EL B
I KOH K AUGFNZ(S) ARSI AR Y. 12~48 h &
S B RIS =R A 53a~53g, PEERER 53b 4
56%4h, HLAFERIE 70%~80% 0], 1% )51 (4 s
Je LAY, FHEE A NS AR B 224, Hi W5
Iy Bl AR, 2012 4F Wani Z50R %4 B
P A T AT PURTR BRI BE I 1 298, SN 58
PRl Eh R b Bk MU G, AR5 ] SR IR I i /K 45
FIFNIE RS, 50T R KA 57 (Scheme
12).
22 5ERFEEZEENBSZETEY

5 R T EEAME R =R AT AR £ B =Rk
W) =R J R S R R AT AR, X SR A WA LA
B P U0 AR 2 DA R B 2555 7 TH #1 B ATV E 1 Y
ﬁ]\1ﬁ[37,38].

221 ZERAHY=AGLKR

2,4,6- = R FE I = R E = R 2 A i B 4 5 A
T3 =R A kL 2 . HA S CAR 200 IRk
LA 2,4,6-— G035 =W 4y J5URL Rl 425,

2,4,6- — FRHLY) =RV JR 2 A OR A [ AH VAR
FIVEB AR T 2P WA K R 2 A AR 280 C LA
b, TRl N RS E S, RS TETCHLIR A
Rl %A TSR Z N T TR, (AR5
Fermr ARG, PRIEYS RS Gk, HAR Sl FIRE S
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T OH
Cl 59

45
222 ZJRFORIRARY =096 %

2009 4 Ak ZERILLAY) 45 1 4-(1-IEHE 55) 518
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Fered 61 (Eq. 12), RNV L 76%. BRI,
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ATREFR U R S N =, MR IR, A 61 1% T A
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64a: R = H, yield: 74% ;
64b: R? = CHjg, yield: 72%
64c: R® = Cl, yield: 69%

64d: R* = NO,, yield: 63%

Scheme 14
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Y = O ORI o S N LR . pHL TR Y AR B R
P =PRI IEM%H . 2001 4F Fang Z5%H =41
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Scheme 15
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