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2 9 TimmistbS-2g o838k | 3-dimethyllumazine F%4 3 g4dsl2ict. 4-Amino-1.3-dimethyl-5-
nitrosouracili13& 2.4-pentanedione, ethyl cyanoacetate, 223 ethyl acetoacetate®} ¥Fg-A|# 6-acetyl-
1.3.7-trimethyllumazine (2). ethyl 7-amino- 1.3-dimethyllumazine-6-carboxylate (4), ethyl 1.3,7-trimethyl-
lumazine-6-carboxylate (HF T TEZH A0t 3R 24,59 6-op" W ol 26| 27]of) 3 A
AR vbge2 c}oFsh | 3-dimethyllumazine S-S41-5-¢] FHA=/ich I 3HEe] 72 5 Bl B4
<= NMR, UV, IRAHER, 32|37 f4P4el] 2)3)ed I3t

ABSTRACT.
of 4-amino-1.3-dimethyl-S-nitrosouracil (1) with 2 4-pentanedione, ethyl cyancacetate, and ethyl acetoacetate
provided 6-acetyl-1,3,7-tnimethyllumazine (2). ethyl 7-amino-1,3-dimethyllumazine-6-carboxylate (4}, and

1.3-Dimethyllumazine derivatives were synthesized by using Timmis reaction. The reaction

ethyl 1,3.7-trimethyllumazine-6-carboxylate (5) in good vield, respectively. The various 1,3-dimethyllumazine
derivatives were prepared from the side chain reactions of 6-acetyl and ester group in compound 24, and 5.
The structure and physical properties of obtained compounds were characterized NMR, UV, IR spectrum, and
elementary analysis.
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Hlzlxle] ztdAe] BE A Ao EAjEhe o)z A
A Wl Yok guanosine 5'-triphosphate®] &
Aozl 2t dleld YA FpFel] 28 ez
2 ek HEHQ HeEwl FEAHIZE Adel
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6-amino-5-nitrosopyrimidine s ©| £8P 6-2 87| 2 7}
Ae dejd frEAE AdHo: g% ¢ s #
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lumazine(1.3-dimethyl-2.4-dioxo-pteridine) Al 22}
SAE gAslal o) E2] Rk uhgell B AYS
4333100},

-t -

Timmis reactionell 28t Higld 434 4-amino-
S-nitrosopyrimidinezt 24328 oSLA71E 7
carbonyl EIgHEF) ¥kE-g 7122 33 Qe o] W
g2 9% Augoz 648 HelR A e4Y
F Ax 7PeAS AAISEE AR ARS8 nitro-
sopyrimidines] ¥HgE 2 $7jE ARREE 72N
25MEo) g3l efobal Hhgo| Peolrdeh ©e] 2ot
4-Amino-1,3-dimethyl-5-nitrosouracil (1)&  24-pen-
tanedionest 72171 A3}, 6-acetyl-1.3.7-trimethyllu-
mazine (2)0] A4E Aoz RS HARE 2
%+ 4.5-diaminopyrimidine®t dicarbony”’1% WH-A1#
Hed $=412 g8l Gabriel-Isay reactions %
sl BlAdol 7hsstckScheme 1). 5. 4.5-diamino-
1.3-dimethyluracil hydrochloride (352 5ol 51l
# pH 5-622 A8} triketopentane T BFAA
g 28 BeElsigled. ol Timmis reaction® 2
o gz 22 F2)H AAH specrumE HER
%t

2 A-Pentanediones} 2= 3FH Qg 7121 ethyl
cyanoacetate, ethyl acetoacetate nitrosouracil 13}
27AlA ethyl 7-amino-1.3-dimethyllumazine-6-carb-
oxylate ()8} ethyl 1,37-trimethy/lumazine-6-carboxyl-
ate (5% %7 55%. 07%2 FEE FE T
(Scheme 2). LT 55 1098 F LAA 6
acetyl-1,3.7-trimethyllumazine (2Y5 $:FAIA 6-obH|
w78 A2 A A" 1.37-trimethyllumazine-6-
carboxylic acid (6)5 A} Fol}ol| M o=hEE of 2F
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237 gAY T U

6-2k 7-$1% el @78 74A A dE 13-dime-
thyllumazine'™2] UV 2 E=je] 237, 332 amellA]
34 TAE Jeple A vl 2R ethyl -
amino- |, 3-dimethyllumazine-6-carboxylate (4)= 227,
267, 286, )T 360 noell A FFFAS Vel
286 nmell M9 ¥4 6-7k28d7]9) non* Helel|
olgt Aojw, Fopak FEFAe] ¢ 30 nm =
bathochromic shiftd €271 712 7-aminc?19} 4-0x0
7) Akel?] conjugatione} @3 ZHat2. <l&-Het. Ehyl
1.3.7-trimethyllumazine-6-carboxylate (Sye 246, 273.
330 nmell M 37He] F5Fadel viehden. ol 248.
280, 329 nel M F4FAE BoATE G-aceryl-1.3,7-
wrimethyllumazine (2} 72} #E Fel g HAF3
sieth.

Ethyl 7-amino-1,3-dimethyllumazine-6-carboxylate (4)
L= 'H NMR 23 E=o)| A 72}v] 7|2 geminal
2F0] 9 )z2 Jelgeny(5=8.08, 8.48 ppm),
ol 671203712 Abig}h 7-obm|=7)9] 3 et
Bahh e2dge] HAEe] dold g2 Mol
(Fig. 1).
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Fig. 1. Ethyl ~ 7-amino- 1 3-dimethyllumazine-6-carboxylate
(42| BA 2228
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Scheme 3.

o H7)E A7 FREE AA oo} e
7|2 M3 Qo & A2 g2 uks-
& 55l g2Al 27 APEE 2IHH, o]= o}
oFgh g e} X Ee-g Buled o I §
ZAle] gl de] o]8%lel 6-Acetyl-1.3.7-trime-
thyllumazine (2)] ZAMS ¥H3-22 NaBH,Z 6-o}4)
g718 #4217 6-(1-hydroxyethyl)-1.3.7-trimethyllu-
mazine (& 84%9 &2 4L £ Ud
(Scheme 3).

IS 72 kS HelaTe] el el T
2]e] oAl 22 FFE-E A 7] Wi o
Azte] 7i2RoFe| o] YA 3P 722 ) 4Hglct,
HAE 72 A FofslelM EpureE doHA 6
ethenyl-1.3,7-trimethyllumazine (8)S A1 &)= 73-9-0))
 80% AR AMEET 100Coll A 7RIS d 7}
7 F2 582 doizd HRFF 89 'H NMR 49
ERollA 3=5.66 ppm(J..=10.8 Hz) ¥ 8=6.55 ppm
Juw=17.1 HzplA 6-cthenyl?)2] =CH, Fol=27} &
QAT -CH= Holay §=698 ppmij=17.1
108 Hz)2 Jepyic), o] A"ale] 'H NMR 24
Exdzt vlag of A2 A Heje] A9EHE ¥
od F31 gjo},

HYE 79) 23} dERgol W3 g2 whgow
CClell =<l ¥ PCIE 7}3ted FAA 6-(1-chlo-
oethyl)-1.3.7-trimethyllumazine (9y% 82%9] +&=2
A4t 23E 9= aniline?} HHE3led 6-(1-anilino-
ethyl)-1,3,7-trimethyllumazine (10} 2.2 W3] g 2.4
methanopterin™ A 2] vFskS A3}

A 2H 27) = Ad a2} G0l x| Huhe-2 Yo

U

1999, Vol. 43 No. 3

224 ookt 7125 AL KA 2 AYsIch ol x
H27] % obalFel whgsled ofu| =5 HAFH. aje}
M oRIFRT G714 0] 2L GEokE ethyl 1.3.7-
trimethyllumazine-6-carboxylate (5)2} BRE-A|A o}o]
= ZA%E EohE ok olulFde kg 94 ks
slof AR = o) dl A2 5B huv]olee)
A A ST A2eA 347 T aleied 6

carbamoyl-1 3.7-trimethyllumazine (11)& 71%%] T

EE AU (Scheme 3).
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AlebE AdrichH| E-2 AAlgle] AHg3lALm, S0l
Yakuri, Junsei, Tedia¥ HAAIE-& F-f-sled A8l
o, 5542 Mettler FP 622k BUCHI 53022 2
Aellew, B33z ddvh 'H NMR spectrume
VARIAN MERCURY 300 spectrometerS- A}8-3}od
Z28l9d 2. IR spectrum Perkin Elmer Model
14302.2 243lgdet. UVAVIS specrunr SHIMADZU
2401PCE- AHE-8l91em, &34 001 mg/mLe]
FTEE THRIES ZAlF ARHLR FYsb h=
nm/(loge)d] S EAIBET. TLCE Merckrl #E
5100LS 254(Kieselgel Folien}® AM-3lolx, Aelstd
Tz 2eolE a2 dolE Merck silica gel 60(70~230
meshyE AMgERsied, Hgole SR8l ARSSH
Aot

6-Acetyl-1,3,7-trimethyllumazine (2), Method |I;
4-Amino-1.3-dimethyl-3-nitrosouracil (1) (14.5g. 78.7
mmolyE 2.4-pentanedione(180 mLjl| 7}gF ¥ 244]
7t FFAIE ALLE PAT] F o ofEle
OB H|H3T g ) FEAH R
A A=HE(100 mLyg 78k 108§ (7|2
AAE FAAES A STkt F cllukgT) ouER
AMste ko) YA HA 135 g69%)rF I
ok mp 162'C(lit. 162°C™ and 164~165°C'%): ‘H
NMR (CDCl., ppm) & 279 (s, 3H. -CH: in 6-
acetyl), 2.93 (s. 3H, C7-CH,). 354 (s, 3H, N3-
CH;), 3.74 (s, 3H, NI-CH,). UV-Vis (MeQH) 248
(4.07), 280 (4.01), 329 (4.02).

Method 2: 4.5-Diamino-1.3-dimethyluracil hydro-
chloride (3) (6.2 g 30 mmoly& ZF4250 mLyl
= ¥ pH 5-622 ZA3S}T miketopentane(3.5 g.
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31 mmolye" oNek2(10 mLpll =od 7}51T 343
<t $FAAT HES Ao YA P4
AAELS ;AT oehg2 AAstA 45¢
(61%)2] TE2H xrhi2 7:‘1’4 = g%t

Ethyl 7-amino-1,3-dimethyllumazine-6-carboxylate
(4. Ethyl cyanoacetate(d0 mLjdl H&E 1120 g
11 mmoly 7} F 142 B4t BFAIA Ao
2 PAA kAl F AR DAE 7 «i9E}
T oighgE AAAs 17 g55%)) €L =Y
2AE dgddvh mp 276°C(decomp.); 'H NMR
(DMSO-d.. ppm) & 1.38 (1. J=6.82 Hz, 3H, -CH:
in ester). 3.25 (s, 3H. N3-CH). 343 (s, 3H, NI-
CHy), 439 (g. J=6.83 Hz. 2H, -CH:- in ester),
808 and 848 (2 bs. 2H. 7-NH.); IR (KBr. cm’):
3275~3421 (NH. stretch), 1622~1670 (C=0 stretch);
UV-Vis (MeQH) 227 (4.58), 267 (4.05). 286 (4.06),
360 (4.27% Anal. Caled. for CHiNO:: C, 47315 H
4,69; N, 25.08. Found C. 47.11; H. 492; N, 24.88.

Ethyi 1.3,7-trimethyllumazine-6-carboxylate (5).
Method 1. Ethyl acetoacetate(d0 mL)ell #HE 1
(2.0 g 11 mmolyd 71 F 242 §<F /A
Aleog BzhA ZEAI F AR IAE AL
Sosha oRb2E AAAE] 2.05 267%] T
TAHE dd mp 128~130°C(lit. 130~132°C"x
'H NMR (CDCl.. ppm) & 145 (1, /=690 Hz. 3H,
-CH. in ester), 298 (s, 3H. C7-CH;). 359 (s. 3H.
N3.CH., 3.78 (s, 3H. NI-CH:). 447 (g, /=690
Hz. 2H, -CH:- in ester).

Method 2. Q5L 7FAS EBAT) AgHE(S0
mLyell 1,3, 7-trimethyllumazine-6-carboxylic acid (6)"*
(1.0 g, 4 mmoly2 7lskd 227t b AFAIZCH
B S A AEAZ F AF-Eell CH.C50 mL)
£ 71 £4)4)2) o2 BV EE palst S F
2 AHsels}, 715 ¥4 BAEFLE AR
A7) ¥ ziet sl 099 g(89%)2] TEE 4R
o, ol kgl A AN AAEI .

6-(1- Hvdmxyethyl)-l,3,7-lnmethvllumazine 7. 2
$F 202 g 8.1 mmolyE =gk (10 mLpll 718k
FHFAIF|HA] NaBH«0.17 g, 4.5 mmol)s &34 7}
staich A4 el S-S Heef 30570 I
BHA)7) T opH BAHI.0 mLyE 718 F st A=AR
o}, 2HFEe] CH.CL(50 mLyZ 7} S8iA)7] 2 557

F2 AHEICHS00 mLx2). #7]3S 7
EFoE AZAT F Ashd Anjd g 43t A2
Zch FEE CHCLPIEEEs ) 449 42
Wo2 Agakd Aelsbl BazelE R gL 2 4
1s}°ac} =) AY PHE RS YHBE T
A2217) & AHlZE 7kele] AT ANsle] B
LQ*-HSI T4 17 g®a%)yE YUt mp 89-91°C
'H NMR (CDCl.. ppm) & 1.52 (d. J=5.67 Hz. 3H,
-CH, in 6-ethyl). 2.73 (s. 3H, C7-CH.). 346 (s,
3H. N3-CH.), 3.69 (s, 3H. Ni-CH;). 4.66 (bs, IH.
-OH). 5.13 (g, /=6.01 Hz, IH, -CH- in ethyl); IR
(KBr, cm™). 3480 (OH)., 3200 (OH. hydrogen
bonding), 1650~1710 (C=O swetch); UV-Vis (MeOH)
239 (422, 333 (394); Anal Caled. for CyHN,Ox
C, 52.79: H, 564, N, 2239, Found C, 5248, H,
6.92; N, 22.11.
6-Ethenyl-1,3,7-trimethyllumazine (8). 3138 7
(84 g. 336 mmolyE 80% HAF 100 mLell 7}8hed
100Coll M 2417F B2t 7hegt | de22 Yrx|7l
o}, BFeE-S A& 500 goll 718k CH.CLE 5%
©}300 mLx 33]). f7]5& RAELVES T8z}

z=2ag Y3 5 B4 BAREFOR AFRAFI
7]t Azgel g CH.OLoRE(50:1) E¢8

A gl Algsld Aejrpd Ba=rtEIH
Hog AAslect. e AHGHE IS P F
< AQF Az3 F EH2F isled ARMAA HA
BS oale] 2L iﬂ}-&u A 442 g(57%y5 o
ek mp 154~155°C: 'H NMR (CDCl. ppm) 8
272 (s. 3H, 7-CH:). 3.52 (s. 3H, N3-CH:). 3.69
(s. 3H. NI-CH:. 566 (d, J.=108 Hz. IH.
.C=CH.). 655 (d, J=17.1 Hz. 1H, -C=CH;), 6.98
(dd, J=17.] Hz. 108 Hz. IH, -CH=C); IR (KBr.
cm') 1630 (-C=C- in ethenyl), 1670-1720 (C=0
stretch), UV-Vis (MeOH) 254 (4.17), 276 (4.25),
357 (4.08). Anal. Caled. for CH:N.O:: C, 56.89: H.
5.21: N. 24.12. Found C. 56.81; H, 5.39; N, 23.92.
6-(1-Chloroethyl)-1,3,7-trimethyllumazine (9). 2t
FE 7 (1.7 g 69 mmoly& CCl (50 mLpll =<)
* PCl (284 g 136 mmoE 7}8kT 1542 &
& BFAZAE SRS Ao YA F st
AZRAFR, S CH.CL (100 mLyl 4347
ZFr2 A8 §715S T AUNEFLRE 2
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AR #7153 AE 4272 AREE CHCL-
oekg(45:1) EFEAL Geld oz Al4sjed delrt
A BazelEads)gos Gasted |49 g (82%)0)
Eo %42 FAE A%t mp 160~163°C. 'H
NMR (CDCl. ppm) 8205 (d. J=6.60 Hz, 3H,
-CH. in ethyl), 283 (s, 3H, C7-CH,), 350 (s, 3H.
N3-CH.. 367 (5. 3H. NI-CH). 533 (g, J=6.78
Hz, 1H, -CH- in ethyl)y IR (KBr. cm'y 2933
~3000 (CH in aliphatic), 1682-1724 (C=0). UV-
Vis (MeOH) 243 (4.24), 262 (4.14), 332 (4.00);
Anal. Caled. for C\HRCIN:Oy: C, 49.17: H, 4.88;
N, 20.85. Found C, 49.32: H, 4.77: N, 20.92.

6-(1-Anilinoethyl)-1,3,7-trimethyllumazine (10). 213}
£ 9 (1.0 g 372 mmolyY® DMF (20 mLpl| 7}t
¥ aniline (10 mL. 0.1 mohZ 7} 127} E9t 3
FARG AR 222 P77 F gk AR
713, 32 methylene chloride® 7}8le] 22 A
M3l §7]5S ¥ FAWERCE AFRAAY. F
7182 A3t AR T ARBS YA E©G:) &
PEAE Geld oz AbR3led A7l HAEv)ED
Aoz HAsled 114 g (93%)2] JL =2
IS A% mp 138~140°C; 'H NMR (CDCl;,
ppm) & 148 (d. J=6.60 Hz. 3H, -CH; in 6-ethyl),
270 (s, 3H, C7-CH», 3.44 (s, 3H, N3-CHj), 3.60
(s. 3H, NI-CH;)., 4.94 (q. /=678 Hz. IH. -CH-
in 6-ethyl), 6.59~7.19 (m, 6H, -NH- and phenyl);
IR (KBr. cm'): 3378 (-NH-), 2971 (-CH- in
aliphatic). 1680~1722 (C=0) UV-Vis (MeOH) 242
(431), 334 (3.84) Anal Calcd. for C:HCINO:
C, 62.76: H. 589: N. 21.52. Found C. 625]: H.
6.05: N, 21.38,

6-Carbamoyl-1,3,7-trimethyllumazine (11). Ethyl
1.3.7-trimethyllumazine-6-carboxylate (5) (0.5 g. 1.7
mmol}} FEuol (28%, 80 mLyE UHud] ¥
A2l A 3A1ZF Fk Mk 7w AR AL 3}

shed2petar offebellA] AAAs 032 g (1%
FH RS PGet. mp 285°C:; 'H NMR (DMSO-
di ppm) 8285 (s, 3H. 7-CH»). 3.35 (s. 3H, N3-
CHs), 3.57 (s, 3H, NI-CH:). 7.81 and 7.96 (2 bs,
2H, -NH. in é-carbamoyl); UV-Vis (MeOH) 245
(4.31), 268 (4.11), 333 (4.11). Anal. Caled. for
CiHiN:Oy C, 48.19; H. 445. N, 28.10. Found
C, 48.27; H, 4.29; N, 2793,
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