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Synthesis and Dimroth Rearrangement of 2,4 —Bis—

(2 —hydroxy— 1 —cycloalkenyl)— 1, 3, 5 —triazines.
Itaru HONDA* and Youji SHIMOMURA*

(Received Aug. 1, 1988)

2,4-Bis(2-hydroxy-l-cycloalkenyl)-1,3,5-triazines were prepared
by reaction of cyanuric chloride with enamine from cycloalkanone
then reductive hydrogenatipn of the resulting monochloro-1,3,5-
triazines with triphenylphosphine and iodine. 2,4—Bis(2;hydrbxy—
l-cycloalkenyl)-1,3,5-triazines obtained by the above metﬂod were
subjected to Dimroth rearrangement in ethanol-water, and were con-
verted into 2-(2-hydroxy-l-cycloalkenyl)-4-formylaminopyrimidine
derivatives containing fused cycloalkene ring system. In results,
the reaction mechanism of Dimroth rearrangement of acylamino-1,3,5-
triazines was more confirmed, and a novel method for ring transfor-
mation from 1,3,5-triazine cqmpounds into pyrimidine derivatives

was found.
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Fig. 1 Dimroth rearrangement of acylamino-1,3,5-triazines.
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Fig. 2 Dimroth rearrangement of 2,4-bis(2-hydroxy-l-cycloalkenyl)-

1,3,5-triazines.
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=/4)—1,3,5— M UTOVEH(3)%, Fig. 3RRTELEVOREERTER L.
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Fig. 3 Synthesis of 2,4-bis(2-hydroxy-l-cycloalkenyl)-1,3,5-

triazines.
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2. RBAH &

2.1 BEIN :

RS, WIABCHNI -4 -MT-28%EHL, BE KERVERCOLTHRE L.
FAARZ A (RBEBRE, BES KA —202BEHREFHRATHELEHLERL, 84HY
VLR, FLRRBBEEYAV. e b VERBKKB AR MV (H-NMR)JIERZ, BE
BFRINM-GX 2708 (27T0MHz) %8, ¥ 7oi2JNM—4H— 1008 (100MHz) £B4##EH L, i
EBLEVWHhEDEI ok L ARBRL, ARERYELLTT NS AFALY IV RMZTER
T -7
2.2 THICHI5)DARK

FRE LTV, 3 VS IR XRREBOHE I - TAR L,

I1-N—%nrk)/—1—-v27axvF V(5 a), bpl08~110C (16mHg) (CHk{E104~106C (12
mHg)?)o 1 =N—%FA%RY/—1—vZa~*x2v(5b]), bpl46~148T (38mHg) (LA {#E104
~106T (12mHg)")s 1 —N—FA kY /—1—v s a~FF V(5 c), bpl3s~136TC (18mHg)
(Cr#k{E133~135C (17mHg)*),

I.RBER
31 2,4-ER(2—-EFAF-1-407L5=L)—6—-700-1,3,5—-FU7T
A6 DA

BAYTINESHEANBEBDTF I VEISIE R VAV VR TIRMMBRE L TRIEEE,
&%, RBYHE LTS I VEREYRY, TORBCHERYIMLTELRY / EYMASRL
THRE, BRELTHERD2 ,4— X (2 - FeFv—1—-v o7 Alr=l)—6—nn—
1,3,5-MYTUVEHI6I¥EB, TDOKERE%¥Tablel ERT,

Table 1 Synthesis of 2,4-bis(2-hydroxy-l-cycloalkenyl)-6-chloro-

1,3,5-triazines [6].

i i led.
Yield (%) Mp(°C) Recrystallized Elemental analysis(found/(calecd.))

from C(%) H(%) N (%)
[6a] 0 —_— — P —_— _—
(6e) 3 192_193 @ tetrSi;?g:ide (22:22) (gzgé) (igzgg)
l6c] 96 123-126 n-Hexane (28:23) (2:28) (igzgi)

a) Lit. mp 198°C 27,
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¥7, (6)JDIREV'H—NMRARZ DR % Table2 RV 3 K7RT,

Table 2 IR and *H-NMR spectral data of 2,4-bis(2-hydroxy-l-cyclo-

hexenyl)-6-chloro-1,3,5-triazine [6b].

cl
¢
OH l\ll/ \Iﬂ OH a
sy ~C °
N
e c
d
1
I H-NMR
IR(em™%) 8 (ppm)
Voy ~ 3100-2600 c, d 1.55-1.95 84
Ve, 2940,2850 b, e 2,20-2,65 8t
\"]
c=C 1623 a 13.5,14.5 @ 24 broad-s
b)
GT 840

a) The double peaks were caused by the chelations with two kinds
of nitrogens in 1,3,5-triazine ring. b) Out-of-plane deformation

vibration of the triazine ring.

.2 2,4-PR(2-EkOFS-1-2a7Lr=L)-1,3,5- 78 MM3)08
X

RYEVHTIaIR(BEARODE PN Y T 2= AR AT 4 V(EALS)EDLLAN L2 VL b
V7 2=2n8—=FRAK=D AR, 2,4-EA(2—NRrFV—1=vo0T7Ar=,t)—6—
yae—1,3,5- 0 T7oVvRI6I(EALL)RMML, 40MMINMRTEL, RiGHK <vEvE
BEL, BEBHCI X)) -V EKBEF M) DAKBREEMLT, £RLIchAT=2v 2%
BL, =8/ —-NEKEXEEL, FEBEMLTHML, UMELT2,4—ERXA(2—LFaF
V=1=v Tl =n)—1,3,5 - Y T7UVEBI3IENY T 22k RT 4 VEFVRNE
DB LB,

2,4—ER(2—efmrPv—1—vianFe=1)—1,3,5—1+Y 72 v(3blOPAIL,
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Table 3 IR and 'H-NMR spectral data of 2,4-bis(2-hydroxy-l-cyclo-

heptenyl)-6-chloro-1,3,5-triazine [6c].

Cl a
i
H N4¢C\\ OH b
Lt
\N/ c
£
d
e
'H~NMR
-1
IR(em™) 8 (ppm)
Vog =~ 34°0-2600 c, d, e  1.58-1.79 128 m
Vo 2940,2860
2 b, f 2.59-2.63 8H m
Ve=c 1615
5 b) 835 a 14.44,15.58 @ 20 broad-s

a), b) Cf. table 2.

(3 bIBFARILF b ) & AKBRICH L DERLEDT, HABIES b Y o AKERTHEE,
FEBRTPRLT(3bIDALSE L,

¥t, 2,4-FR(2—bv FpFv—1—voin~T5F=1)—6—27mnr—1,3,5—~ U7
V6 cIDRIETIE, PV T 2R AT7 4 V(ENVE1L)DATHRIGDETHATRETH D, &4
TLLITREMZBBERED - T

T, ARHD2,4—ER(2—eFRFv—1—vFa~rF=A)—1,3,5— b YTV
(3 clXF/KRBILT M) T LRKBRERETH>LDT, M) T 2=VFAT 4 VEAFYFEDH
Bz ) -V KBABECIABBEDOERFIH LI, 20L&, (3 cIDARERREVT,
RDRBRENNTH -1,

Z DR % Tabled WiRd,

F7:, (3IDIRRWH-NMRARZ kL D#ER% Table5 R 6 LR T,
3.3 2,4-FR(2-EEKAFL—1-27a7A7=A)—1,3,5—- 72 831D

Dimroth &

2,4—FA(2—-elFaFy—1—-va7Alr=A)—1,3,5—b)T7IVEHI3I®40%

&7 —NRT3~5RKMMMEARMR L CDimrothixfu 2 - ¥k, KIGHK, BEYFELLOR
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Table 4 - Synthesis of 2,4-bis(2-hydroxy-l-cycloalkenyl)-1,3,5-triazines[3].

Recrystallized Elemental analysis(found/(calcd.))

Yield(z) Mp(°C) from c) (%) N(%)

65. 84 7.06 15.49

[3b] 74 127-128 Ethanol (65.91) (7.01) (15.37)
67.71 7.65 13.82

[3c] 59  155-156 Ethanol e 7s 9 (13 94

Table 5 IR and 'H-NMR spectral data of 2,4-bis(2~hydroxy-l-cyclo-

hexenyl)-1,3,5-triazine [3b].

OH v;&’ \\N OH a
I
C.C
e
d
- 'H-NMR
1
IR(em™ %) § (ppm)
oy ~ 3440-2330 c, d 1.73-1.77 8H
v 2960,2860 b, e 2.39-2,43 8H m
CH,
Veae 1620 f 8.62 1H s
8.0 b) 830 a 14.3,15.0 ¥ 2H  broad-s

a), b) Cf. table 2.
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Table 6 IR and *H-NMR spectral data of 2,4-bis(2-hydroxy-l-cyclo-

heptenyl)-1,3,5-triazine [3c].

g
H a
¢
>
OH Z#"\y QH b
P
\N/ c
f
d
e
'H-NMR
-1
IR(cm™?') § (ppm)
Vog ~ 3400-2400 c, d, e 1.69-1.80 12H
Ve, 2940,2860 b, 2.44-2.71 8H
Veac 1630 g 7.78 1H s
8¢ b g30 a 14.58,14.66 2 28 broad-s

a), b) Cf. table 2.

BHL LT BRNERYTHE2-(2—eF¥axy—1—vraTiar=)—4 -k INT 3
IV IV VEBERE4IRB, ¥k, ZOM4IET R —AFhRBEKBIEF M) D AKEBREE D
K IREMBRM LT, MASFBLEA LV I MELLT2— (2 FrFy—1—vIRnTAT=
N)—4—=T3I/Y I VRBETI% B, TOER% Table7 LR T,

wic, BAERY(4 IR LD AL I LY TIOTRSFTORERY Table8 2, ¥4, IRR
OWH—NMRA X2 b L OfER% Table 9 ~12E £h £hRT,
3.4 DimrothlRI(C3T D REBERVBRD M 4 ALREOKE

2,4-EAX(2—-efmFv—1—-vra7irr=A)—1,3,5-1+1) 7Y vE(3)DDimroth
BYOREHREY RO LDRICHEME2 B I TRINHE, BRYEx L TRL-REHO'H-N
MRARZ MARBEL, BER3IE2WTR NI 7Y VRRES L7 b vD, BRERY
(4Je>nwTikhvinre bvo, ERBAL S AEHLTIEDPWTRT I, 7r b v eORS
EbLEEREEZRD, ThODOREYRH Lk, 2OREMS—RRIGEERCHETAII LY
BELLE —REEEEERYRD, 5K, AREARBY, BRE LTOI &/ —NEKkE
DEEHEELIRTA, BEOS F /L LRIEEEEREORFEERD. TRHOBR
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Table 7 Dimroth rearrangement of 2,4-bis(2-hydroxy-1l-cycloalkenyl)-

1,3,5-triazines [3].

Starting Rearrangement Deformylation
material products  Yield (%) products  Yield(%) a)
[3b] [4b] 93 [7b] 74
[3c] [4c] 93 [7e] 96

a) Based on [4].

Table 8 Elemental analysis of rearrangement products [4] and their

deformylation products [7].

Recrystallized Elemental analysis(found/(calcd.))

tp (°C) from c(%) H(%) N(%)

65.83 7.15 15.28
[4b] 220-222 Ethanol (65.91) (7.01) (15.37)
. . 67.97 -7.57 13.74
[4¢] 186-187 Dioxane 67.75) (7.69) (13.94)
68.28 7.98 17.02

[7b] 168-169 Ethanol (68.54) (7.81) (17.13)

70.67 8.49 15.02

[7c] 145-147  Diisopropylether (70.30) (8.48) 15.37)

173
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Table 9 IR and *H-NMR spectral data of 2-(2-hydroxy-l-cyclohexenyl)-

4-formylamino-5,6,7,8-tetrahydroquinazoline [4b].

] k
0
i ﬁH—C—H
OH A P
N C
h | T
’s—C c
N
g e d
£
- MR )
1
IR(em™ %) P
v 3500-2400 b, ¢, £, g 1.65-1.75 8H o
vOH 3230 a, e, h 2.25-2.38 6H m
vNH 2950,2860 d 2.62-2.78 2H m
3
o K 9.38,9.40 % 1 a4 5, 8Hz ®
\)C=O 1700 . 5 ; c)
SxH 1550 J 10.36 11 d ka Hz
i 14.40 1H broad-s

a) Measured in dimethylsulfoxide-ds¢ at room temperature. b) The
double peaks were caused by restricted rotation of N-C(ring) bond,
but, at 100°C, coalesced to the single peak at 9.39 ppm. c¢) s-

trans Coupling

4, #& ®
41 LS TRIETF I L5 IEDRE

Tablel bbb s b, 5BBIF: (5 allORETE, FIEORENE R 5T,
HEET 506 aliZBOhishol, BbIK, PED2—(2—EFKRFY—1-vsasys
A —4—FEAK) /) —6—smE—1,3,5—F)TIVEBR, ZhIZ(5 a JORIGHEH
EWEDTHSLELDND, (5 aIDRERIGHNEWZ £, (5 a)AFDEHEEDD S
WHETE%, Thbb, (5aleh\ Tk, MO F I VEHIKELT, vIirnXvi/viEn
RYVERLOBARGABESHCRL D, ERHEORETIS a)k BINKTARTES,”
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Table 10 IR and 'H-NMR spectral data of 2-(2-oxo-1l-cycloheptyl)-4-

formylamino-6,7,8,9-tetrahydro-5H-cycloheptapyrimidine [4c].

1 m
0
o
NH-C-H .
o
=
k (6] N’/’ \\C a
)
3 \N/
g 192 e d
i h
- 'H-NMR
1
IR(cm %) § (ppm)
b’ﬁ’g’ﬁl" 1.49-2.30 14 n
_ sl
vy  3450-2450
a,e,k  2.53-2.96  6H m
. 3250 .
v, 29502875 £ 3.92  0.7H d-d Jg, SHz,Jp 1l
) b)
Voo 1705 1 8.58 1H 4 3 10He
c) b)
- 1550 n 9.52,9.62%) 1H d 3, 10Hz
(£) 15.13  0.38% broad-s
6)

a) Keto form. b) s-trans Coupling ¢) The double peaks were

caused by restricted rotation of N-C(ring) bond. d) Enol form.

T, COEEIHRIEDOS a JOMAFELEETH D, (5 aJORERIEHEBL DIV L%
THELTWE, TARKL, T+ 3 VHE(SIORAKMN6 ABIS5b], T2 7 ARIS c I
ThHE, ZFIVEEOARKIEHBLZET S, O by T XVEDORIEHLEXRT
550EE2HN, Tablel KRTHRRL-bDEELLRS,

i, X BVWT6RBOL6 bDIDARDHA, EvT7TXINE1-N-ERYI ) —1-—
YIRAFLYEDOREESVEVHETI Y ZFAT I VERBAE LTHAVWTRIE IR TV SR
COHERTFIVEELTS bIXAVEBACHEA L TER LIRR, Bty 7 b LA
M) ZFATIVERIGL, FABEMELT2,4 - EAVLFALT I/ —6—28r8r—~1,83,5—
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Table 11 IR and 'H-NMR spectral data of 2-(2-oxo-l-cyclohexyl)-4-

amino-5,6,7,8-tetrahydroquinazoline [7b].

e
0 /C\ a b
h N C
.
\N/ c
4 e d
f
‘Hoar 2
-1
IR(cm™ ") § (ppm)
N 3500-2800 b) b, c, f, g 1.65-1.73 8H m
OH :
a, e, h 2.09-2.38 6H m
VN 3330, 3220
d 2.68-2.80 2H m
Ve, 2940,2850 o
5NH 1630,1580 i 4,17 1H t Jei 9Hz
i 8.28, 8.73 4 2H broad-s

a) Measured in dimethylsulfoxide-ds at room temperature. b) Enol
form. c¢) Keto form. d) The double peaks were caused by restricted

rotation of N-C bond.

NITZOVYREL, —FLEDO6DINEALTHWAZ thbhol, £Z T, Tablel KT X
Y, BREYVAFYVELEGREY LRI L LG, RBFAELT(SbIBHREHTS
TEREST, HHO(6 b hith DR TERTAZ EMNTET,
4.2 /700406 JOBTAREICLD(3IDEK

RH " DEEY, /re—1,3,5- YTV VEOERRTYARRTFRBERT D HELLT
i, e N7/ BEERRK, BRILBCARBERTLORTCALAETHLH, ZOBE, €/ 7
o6k —MMELTWBER W2 bV ELTDANFE=AER 2D, ENFTVE
RIELTE K IV YRERTH L ENELBLAZDT, COL F5 Y/ b—BILHARBROH®
BRATER V. 22T, XBR"2BBLTCIY 722k A7 s YREBBTARILERHN LT
B, (6 bIXOVWTIRES EEET, ERZERLIcEEE ST, UL, €/ 72nE(6b)



Table 12 IR and *H-NMR spectral data of 2-(2-oxo-l-cycloheptyl)-4-

amino-6,7,8,9-tetrahydro-5H-cycloheptapyrimidine [7c].

1
e
c
=
Kk 0 N \\C a
| g c
i Sy
d
B1y2 e
i h
YH-NMR
IR(cm™*
(em™%) § (ppm)
o bécidgg*" 1.40-2.24 14H n
-— 3 ’

Voy 3450-2800

a,e,k 2.48-2.91 6H m
Vau 3350, 3200 5
Yy, 2940,2860 £ 3.76  0.8H d-d Jg 4Hz,Jp  1lHz
N 1690b) 1 4,81 1.6Hb) broad-s

c=0
5 1630.1570 @ 4.92  0.48% broad-s
NH ’ -
(£) 16.19 0.20%) broad-s

a) Enol form. b) Keto form.

Table 13 -Effect of reaction time upon Dimroth rearrangement

of [3b] in 60% ethanol (607 ethanol 50ml/[3b] g).

Refluxing Product
time (hr) [4b] Yield(Z) [3b] Recovery (%)
1 25 75
2 42 58

177
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Table 14 Effect of reaction time upon Dimroth rearrangement

of [3c] in 40% ethanol (40% ethanol 125ml/{3c] g).

Refluxing Products
time (min) [4c] Yield(%) [7e] Yield(%) [3c} Recovery (%)
20 35 0o 65
40 58 0 42
60 78 0 20
180 77 17 0
480 46 57 0

Table 15 Relationship between rate constant of Dimroth rearrangement

of [3b] and ionizing power Y of solvents.

Concentration

s =1
of ethanol (%) Y k (min %)
40 2.196 1.46 x 10~
60 1.124 4.80 x 10~
80 0 9.75 x 10~*
log k = 0.535 Y - 2.980 (r=0.9961)

DEHALOIHIC I 7 FREM LEHA I BRNORTARIIEL D, Tabled RTEED,
i D OIET(3 bIR1BB & HT R,

—%, 6EBO6bIZTE ) —AhLBERANTETHLRELETHEOLRL, TAED
(6 cI% A%/ — A TMIE S L BBCERRTF ARG LE Kok o A BICET B LRAD,
(6 cIDEEETIRI6DIDTRR L, GRTERTH L EBFREINT, £2T, (B¢ Jo Y
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Table 16 Relationship between rate constant of Dimroth rearrangement

of [3c] and ionizing power Y of solvents.

Concentration

s . —1
of ethanol (%) Y k@min™")
40 2.196 2.28 x 10~
60 1.124 6.24 x 1072
80 0 1.09 x 107°
log k = 0.601 Y - 2.935 (r=0.9972)

T 2= NFRAT 4 VORELBBRTEARILERAALER, Tabled TRTEED, I vRLEMT
HLERLER, PRDDREIRTI3 cIZEARTIIENTE, L, TOBEDORERPRE
TLTW5D1, BRCHNTAIBMEDET(3 cIXBEELLLDTHY, RICEDEARY LD
¥ 2O H-NMRARY M OEG SRR L NEKII88%ITEL T,
4.3 [ 31)® Dimroth ¥
2,4-EX(2—efuxv—1~—-v7a7ayr=1)—1,3,5-r )TV VE(3IZEKT
& ) —/#T Dimroth 56 X B 7R, TableTRETEEN, FXI AT I/ ERLOBEMER
WA EINRTE, TL(4IDFVIAT I ) EXMKFEBLTB ALV IMEL, T3/7E%Y
DY IVVHBEAR(TIRBLILNTE, (4)0BEXHRTLLNTEL, Thbb, #E
ThHBRfesEh, 7073/ -1,8,5—1 107V vED Dimroth &5 ORICE#E Y MM T
bbb, 1,3,5—MITOVHEERLOLY IV VRHFEESE~ORERTLIF LV-IIEL
Rtz entl,

(3)® Dimroth B O RISHEEIC D\ T, Tablel5& Tablel6d D& AL, 7 EBDOL3 ¢ IO
FHEIIDILN PR THBH, ZhiZ(3bIL(B8cllRBIIE FaFr L ELRERKLD
Moxl—v 2 vOREDERL LT, BRREETFLOBTFEERLEXA L DLELLNS,
COZ L8 bIE(83clED'H-NMRARYZ bikid b Fad: v b EDRIE — 7DD
ENLHETES, Tibb, (3b)DXTREAMBEL, FL—v 2 VHEFRTLETHHEHLT
(B cJDThITMHBRL, FLr—va VHARERTOATWAL L EZF LT %,

¥h, KExEFhvrz) —adhTi}, (3bI8LV03 c s $ R Dimrothixfz ¥ £ <&
2, FHYERT 3R EEE oo ZNiE DimrothBrfr KD RBEHBR LB LDOTHLZ &
PRLTWA,

Fh, BEOS A VLY R IARICEEOFEL, (3 clOHA(3bILDLRRREVH,
CHIBEEOHINT AL N TBKELBEML, KORBKABYZFTRSK BRI ERLIDZHD
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LHEETES,

¥, (BbIDRICEEEHLY LOBBRALD, BEYKROKAEL LIcHBED(3 b IORIGEE
ERERDD L, T.74Xx10 7 (min DOEHELH, Thi, BROCEELL2,4-EX (Tt
FATI/)—1,8,5—1Y7YYDAKFTO Dimroth E&67 D K IGHE EH1.04x 107 (min™")
LHETEERRNPIVETH oo ZOBENS, BABOHEMBE NI T I VRORRRTFORE
FEEDETINS, LOXREFALTVWILDLHEETE S,

EHK, (3 b]DDimroth Bt % FHEMFTTH &, WK, FLINT I/ EMAe Fniy
NERMAGBENILOREBLN, o, HEERFTIL, 8,6 bITIYVRMBBLTLES
TeN—(2 -t FgFv—1—-—vrundthrizn)—2—lado—1—viinakt
YANVET IV VHRELRT, ¥, (3 bIOFKELS Y 7 AKE®EF TO Dimroth L T
X7 bIBB SR,

5. # i

By T7INELF I VEEDORIGIRLED, 2,4 —EX(2—eFurdy—1—-v2uT7ir=
M)—6—7mrm—1,83,5—FYTUVERBLA, TROMN) 722 VKAT7 4V EITRE
CIBBITAFELKL LD, 2,4—ERA(2—kFrFv—1—-—vrua7rr=,)—1,3,5—-1
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