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Toward development of a silicon-bridged coelenterazine derivative for in vivo
imaging
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We have studied on new synthetic methods of coelenterazine analogues with
the aim of development of a near-infrared bioluminescence system. As the results, we found that four
substituents could be introduced into easily accessible 2-amino-3,5-dibromo-6-chloropyrazine via
successive palladium-catalyzed cross-coupling reactions. Moreover, a phenyl group equipped with a
free hydroxy group at the ortho position was also applicable for the cross-coupling reaction. The
hydroxy group could be transformed into a triflyloxy group, which was found to be useful for
construction of a cyclic system containing the pyrazine ring.



B X C—19, F—19—1, Z—19, CK—19 (Fm)

1. WFFEBHAE S WO 5

LB MM T 720120, F08H%%
FDAEERD T OOHMCFEER Z D Z L NIE
WICEBETHD, BT IV EHOAEMSE
ik, VTAH A A TEBEIZCTENDO ST
PRI TELAL A=V THElTE LTHL
MOFERENTE, BLUT I3y
Tz O—FEThY, 2PN T =T —
YTOMBEIERIC L > TN b &, FOEE
WCRAET DT R A =D REII L o
THH S5, AWRL TSN & Dkl
Nea B L Lign =, G HriE CRIE &
RAHNy T T ROMEE /&<
T5HZ ENTE, RHEEZ 10-1000 {552
WETHESEDRZENTED, IHIZ, WV
Tz AFERIET D ERIEL, BT
TRVMEEM~E BB IND T2, kYR
F IR W TR Ll 5860 & g
L CRRIEFZE(L 2B L9 < 72 5,

Sk E L TENTEHE AT 2 AW
Yk, EREBERTLHZEDOTEHEKREME
WAZEBWTHA L X5 &3 207813 LLAT D>
HRABNTWD, 72 & zIE, TH. EbiE.
T LLUFSUL IS LA EA L,
EEMELE vELYTF IR L,
LTI UVARIE, BERORKLY T =
T—BOHE LD, AMeEWIE., Vv
A 24 H¥E Renilla V> 7 =T —F & 8RIT
HZETNH 72U LTRSS, &K
40 nmBEOREREY 7 FRARONS, &5
(2. Gambhir © %, BEFEMOLZE Z/MAE D
LI ELRDEHE/EERL,
HEEETRATOAL A=V 2L
TW5, LML, BREATHLERRANBLEEIX
547 nm TH Y | EARFE i A HE 2 fEI T O3
TR —t MRS, 2O XD iR
Db L RO ERNA A=V T iEEE
B o<, K RERTHLTREREL
TIVUVHOBRRBEPRSEEN TS,

2. WMEOEM

ZHUCH L THE A X, REREER TR
LTt LTIV UEBRIKDO R A A&
BHIC, RERY 7 MBS R A FER %2
LT TV OREETITH A I, LRERL D
WEEBRT I L2 EZT-, TNEFEBT
LI, (1) BLrTIorohigk
ThHHE TV UER EICRRDEBRLEZIER
BMATDHFREERETDEEBIC, (2)
ICHEER A S 2 R A RE R B A Z AT 5
WL 2o U FICEAL, FnZ E2nn
DICHRERAE S OEZ B2 L L,

3. WDk

(1) BV UVBRA~OEBRILOIEYE N
SFESFEREBLUT IV UERBRIEDOERK

EATHT-0OI2E, B RERELZE T DU

FICBEICE AR FIEORRBRNMLET

bb, LEMETVVEIT, BELUT TV

ZRIDE LI RINEBILAEWIIIE Ao

HIEEMHETH Y AR EEFEHRRLE
WMThHhbd, LIL, ETVVROFTLHEN
SFRED T DT, BEWR Y T O UICEHEENLD
AODRBIFEFIFTTXTEMTH Y, KB
HZLIIREETH D, £ T, Falx, il
BRICRD LT v- LT 5 O VORI RN
BERIEEZBICL, BRI AFAREREEZ
T N T A —byTELT4ABEBEY T Y
VIEOERIEOBRRBEITO L L LT,

(2) 7TV S OMBREE OB
LT TV BRSO ANT BT D
ARLENBREEDENIT, T DOEWRIDOEW
Fbx b3 eEBE26NDE, ~T RS
IERE A B AT A0, IV VR
OEBIEICEE L-EREZHVTE LA
LEBEATOMENDH D, T2 T, ~al )
EOXH)ICRICEREREREZRE L
27V —EEE TR BEICEAT B
MEITHIZEE LT, EDIC, BATEZE
MEEZFIH LT, MG omMEsZ B iET 2
L,

4. WFFERk R

(1) BV UVBRA~OEBHILOIEYE N

FP, -7 /35 V7 uE6-7 1T
vy (1) AHEEEE L, 2507 mEHR
PRI H Yy TV 7T 52 2HMEL
Tro BMATHEWELLE p- N Y VL L, R
R Z4T 572 (Table 1), #1DIT, A&
WA h 7V TR R, 2D
D7 aEFEOBPMEITENFER L ooz, K
W2 WBEr Ay ) T RO R W &
A, FERHIZ L EGF T b0, H—0k
&G 2 7=, & 5IZ, Grignard KGH &
LHENAD & DY E A 2:1 & L, B F& L
ThRIVQ-ZVIWKRART 4 o EBEIRTDH L
T, B OERAFON B BERO AR 2D 2
ER L, BINRIZTEHMW 22 2552 LR T
7,
Table 1
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O UNNH:  camyst O N NH, Gl N._NH;
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N
Br N -Tol -Tol N -Tol
1,15 h P P P
2 2

p-TolMgBr  ZnCl, conv. .
entry (equiv)  (equiv) catalyst %) 2:2

1 2.0 22  (PhgP),PdCl, 51 100:0
2 4.4 22  (PhgP),PdCl, 100 26:74
3 2.4 1.2 (PhgP),PdCl, 80 93:7
4 3.0 15  (PhgP),PdCl, 100 91:9
5 3.0 1.5  PdCly, PhsP 100  86:14
6 3.0 1.5 PdCl, XPhos 57 4951
7 3.0 1.5 PdCly, (CeFs)sP 77 100:0
8 3.0 1.5  PdCl, (2-fury)sP 100 100:0
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