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Pyridine +=41¢l 3,4,5,6-tetraphenyl-2,2"-bipyridine

7 2,3,4,5,6-pentaphenyl-pyridifie 2t 43 =9l o 12
F71as RS ol4ate] Hu 71 s 2 &
2 dx W E drEYg ek e 7k (cyclo-
addition-reactiony- Vollhardt! Jonas, Trost 5¢] <&
7kl fi-8 SUEAR, SRS S o &
SRR 7IQIF] (2+2+2) 59 HhE-S FIke] o F
o1& v}, 53] Boennemannz-2 nitriled-2} alkyne?]
)5} ukgol osiA] pyridine f-=A2 A sk
2 d7Alelre FRE o geby AR S
2 ggslo], o2 2] (1) 2] aromatic nitrileg- &
AR Yol da g w4 A pyridine f=
Ag AAske?
Ar.__N._Ph

PhIYT[Ph 6

Ph

Co-complex
AR +2Ph-C=C—+Ph ——— =~
C=N toluene, reflux

E A7 A (OF FAEE WHe R 2-pyridyl
acetonitrile} pyrazinecarbonitrilef-=A4] ¢} v]=]d oA
gal & 77 WAl ek A e kg o3
pyridine = pyrazinefr=A S A4 sl 248 =
vk, 2-pyridyl acetonitrile} Zre] methylene”| S A}

olell FaL nitrilec] A= -S Wl pyrazing] gk
zhgol] 98k weFke= v wmalaat skgit.

E Ao ARE-E A|eFF-E aromatic nitrilé-, diphenyl
acetylene, CpCo(C@)Pd(OAc), THF, ether, petroleum
ether, toluene=-2 Aldrich, Strem, Fluka, Junseil
Al Fel5ct. CpCo(GH)2t (CsHs - PACIp= £ A1
Ao|A A FAdste] Algaladv}. ZxA) (drierite 7] =
W.A. Hammond} #|&)¢} €hAkA (BTSY. 5¢ BASF
AL A)E) = E2]4 silica geP- Merckil #E-, Kiesel
gel 60 G& A3t

AAEE #lsly] Aste] AHEE 71713 Bruker
AM 300 MHz % Bruker Digital NMR Avance DRX
400 MHz spectromet& ©]-&-3}+] H, *C NMR spectra
= 993, mass spectta Kratos MS 25 RFA spec-
trometeE o|£-3lsiv}. 18] Y4 242 Carlo Erba
Elemental Analyzer CHNS-O EA11€8 ¢]-&-3}5ic}.
4342 oJ=4] Jencons 9200% 3dlgic). = BRE
uhg-2 o]%}7] 5 (double manifoldyitet A== %
Schlenk techniquélel|A] o]z},

—301-
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CH,—C=N CpCo(CO),
+ N~ ‘
2 Ph—C=C—Ph P

2-Pyridylacetonitrle2] CpCo(CO), 0l atoilA 2,2
(3,4,5,6-tetraphenyl)bipyridyl-methane2| &4

o2 7}AR X3kA]7] 25 mL Schlenk tubd 2-
pyrldylacetonltrlle 0.354 g(3 mmely Y37 ¢J7]el| 1.069¢
(6 mmol)] Tl dolMHH 2 vk-g-A| 732, Fu] R
0.011 g(0.06 mmol) CpCo(C&H 7}8lar gz B3
A 10 mLE AHESSIEh BUHE BFATINN 257
WA A TLCAH W] AAHR S-S 1T F
silica geit zL=2r}E 1ele] 2 YAJE-S F2lsldd. 5
42 0.471 ¢g(0.99 mmol, 33%)% 12, AEL] m.p=
170.3°C3iv}. NMR, mass-spectruril]l 14222l 9]
A A ES Flaksdt.

'H-NMR(CDCl, &): 8.57(m, 1H), 7.70(m, 1H), 7.49

B AR B

N

ﬁ ]\
CpCo(CO}, N MNog Ph
—»
/J\ )\

Ph

N
(]
E\l +
N™ °C =

2 Ph-C=C-Ph
touene, 170

ol2 &2 7l~® X 5kA1Z] 10 mL pressure tulod
pyrazinecarbonitrile 0.315 g(3 mme}) == d ol e
1.069 g(6 mmokg- ¥ 32, ZujZ CpCo(CO) 0.011¢g
(0.06 mmokg- 2+-4-2)7131 4ol 2 toluene 5 miE A%
3 170°CE 74dshar 407 o)Ak ukeAlA . W7t
A)Z1F TLCR. vhe-& 3'2}013}935’_ silica gel® Z=n}
Eaesle] A A4ES B SEe
0.43 g(0.93 mmol, 31%)$132, m.p= 155°CEiv}.

H-NMR(CDCl, &): 8.70(m, 1H), 8.38(m, 1H), 8.35
(m. 1H), 7.38(m. 5H), 7.15(m, 5H), 7.00(m,5H), 6.92
(m, 5H).

3C-NMR(CDCL, 8): 157.83, 151.41, 147.98, 146.72,
143.93, 138.66, 138.17, 132.59, 131.86, 131.72, 131.36,
131.02, 130.82, 128.46, 128.26, 128.22, 128.14, 128.08,

(m, 5H), 7.39(m, 1H), 7.31(m, 5H), 7.23(m, 1H), 7.12(m, 127.76, 127.25, 127.19, 127.14.

5H), 6.86(m, 5H), 4.37(s, 2H)

Mass-spect(El): 461[M 32%], 460[(M-HJ, 100%],

3C-NMR(CDC, 8): 151.2, 150.50, 149.44, 139.05, 382[(M-Pyr), 2.4%], 305[(M-Pyr-PH) 2.8%], 77[Ph
137.90, 136.43, 131.93, 130.85, 130.74, 128.16, 128.003.6%].
127.93, 127.78, 127.42, 127.22, 127.09, 126.74, 126.65, Anal. Calcd for G:H.:N:(461.5648): C, 85.87; H, 9.10;
12431, 123.53, 122.78, 121.42, 117.51, 111.25, 46.15 N, 5.02.

Mass-spect(El): 475[M 11.3%], 398[(M-PH) 3.5%)],
397[(M-Py), 9.4%], 383[(M-Py-CH)*, 6.7%], 306[(M-
Ph-Py-CH)*, 3.4%)], 229[(M-2Ph-Py-CH’, 2.5%], 77
[Ph*, 4.5%]

Anal. Calcd. for GH2N(475.6117): C, 88.39; H, 6.08;

N, 5.72.

Found: C, 88.15; H, 6.01; N, 5.84.

o]} FUZ o= 3-pyridy|acetonitri|§ Wk-§-A]
Hom, 25 Fof TLCE uhgoiF-5 Felafslont ub
o] #PEA] olspet. FUF wh-Eo) Fx)E 0.01089
(0.06 mmol) CpCo(eH.), = 7}3sl3 gr= Bl
10 mLE ARS8}, WHEE-S 70°C &M 272F
WA TLCAS vhge] AHA] dska-E 2l
319132, silica get Z=rpErele] R g ige| i
A& 3t

Pyrazinecarbonitrile2] CpCo(CO), ZEMZ0] 2|
8t 2-(3,4,5,6-tetraphenyl)pyridyl pyrazine2| &

Found: C, 85.69; H, 9.34; N, 4.97.

22 wies whEAS AEA7|E Sela
Pd(OAc) 0.0134 g(0.06 mmol), PEh0.039 g(0.15 mmol),
EtN 0.11 g(1 mmolg 7Fslsict. 170°CE 71 ahaA
727 EA715L TLCR E-lstgdeiy] A3 kgl
o FAA] eksket.

72 mbs-EAe FwlE CpCo(GH,), 0.0108g
(0.06 mmotg- 2H-g-A17)32 G2 E5F4 5 mLE A-¢-
3 70°CE 7FdsEA 6017 o4k whe-AlAY TLC
2 RS Flsksdey A3 vhe] o] Feix]A] oksk
o}, silica gel® Zz2ulEalT|d] or UEAE
S5,

5,6-Dimethyl-2,3-pyrazinedicarbonitrile2| CpCo(CO),
Z0§3to]| 5,6-dimethyl-2,3-bis[2,2-(3,4,5,6-tetraphenyl)]-
pyridyl pyrazine2| g4

ol 22 7}~ Z5hA)F] pressure tuld 5,6-dimethyl-
2,3-pyrazinedicarbonitrile 0.2373 g(1.5 mmgl]=d

Journal of the Korean Chemical Society



fi71e4 2jte-E F= o183t 2,2-Bipyridyl-methanefi=A] 3! Pyridyl pyrazinef=A2] 434

Ph

HscI/N\
| h
HaC™ N

toluene, reflux N = |

—Cc=C—Ph =
4 Ph—c=c - oh

IIE

SN CpCo(CO);

oA=&l 1.069 g(6 mmo&— HF"—A]?’]_—’L Zm|Z CpCo
(CO)E 0.011 g(0.06 mmof W3 Grji= S5al 5mL

£ 7Bl 170°CE Trz]ff}“d/ﬂ T2)7F W& A1 AT
TLC A#} w8 &-2 #9131 silica gelt =
Rulgaesd osiM AES Bl &
0.681 g(0.782 mmol, 52%)%} T m.p= 320°CS] &
NMR, mass-spectrunida84e] osi YAEL &
e

'H-NMR(CDCL, &): 7.11(m, 10H), 6.95(m, 10H), 6.83

(m, 10H), 6.58(m, 10H), 2.13(s, 6H).

C-NMR(CDCE), 8): 155.6, 155.76, 151.28, 150.76,
149.0, 141.92, 139.13, 138.79, 138.69, 135.90, 134.64%= %2 &
132.02, 131.16, 130.70, 127.94, 127.89, 127.61, 127.40%} 37, 0]‘; & o]-g3t M2 5713 TS

127.30, 126.80, 126.65, 126.41, 21.83.
Mass-spect(El): 870[M 100%)].

Anal. Calcd for GH.sN4(871.0942): C, 88.25; H, 6.43,;

N, 5.32.

Found: C, 88.08; H, 6.46; N, 5.46.

Ze Hm%oﬂ Zv) 2 CpCo(GH.), 0.0108 g(0.06
mmol}& w3l = B9 5 mLE 78k 70°CE
Tr%ls}ﬂw T2 7E o)A WhEAIFE. TLC Z3} Wkl
AYH A derow| silica gelr EwPE TR} 2|3
Al HEAE 3]sl

2,3-Pyrazinedicarbonitrile®t ®713% stgts 0§
SHoll 2,3-bis[2,2'-(3,4,5,6-tetraphenyl)]pyridyl pyrazine
o] MMHAE

¢ I ﬂ
_ Z
C=N N - /l
CpCo(CO), _ [/\I N Ph
+ toluene, reflux // \NJ\EN J:: h
4 Ph—c=C—Ph PN .

Z|&A) 7]

pressure tusd 2,3-pyraz-
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inedicarbonitrile  0.13 g(1 mmo#} v
0.72 g(4 mmolg WA 7] 31,

s oA &l
g—lﬂ] Z CpCo(COy

0.01 g(0.056 mmof 937 Lrll= EFl 5 mlE 713}t
T 170°GE - AEEA 1200 7F vke-& A)Ze. TLC

A3} vkg-o] P =] dgrow | siica geft ZERLE
Tl e FUEALS 34kt
72 wk$-Eol| Zull 2 CpCo(GH,), 0.01 g(O 056 mmol)

S Y3 go= EFel 5mLE 7Fsla 70°CE HA5
WA 120717 WheS A3 TLC 23 HL—O] AP
7 gkgrom silica gelt ZErlEIbw]el| oA &

s e

Zoy na

2,2'-(3,4,5,6-Tetraphenyl)bipyridyl-methane2| 4
A MEdPE

seld FEAE ofelgon $u0} aEw 4
£ 919 Q) e Sz e B TALA
FHe AENAY 135S e

A x5}
AR el m islael @r2e2) el
7RSS Sahalgie) 2 oleddl ATgelA TR

EE% ﬂ]ﬂﬂlﬂ"ﬂ A4 A YELS A A
2o 11 Ee] FX 43 WRAITIE wel 48
= B bl E e v ARIE CpCo
(CHy)Z Sz AREska EFalgule 374714
Al TR WA RS W, e 3t whgel] o3l Tl
A7t 63%] &2 odeojzltl® 2-pyridylacetoni-
trile] 7-¢-oll Fejdlzze]el JEY 2g7] Ale]d

methylene] Z4sle] A7 AL AR oAbs)

of v]ggl uhgE7le R 2 580 AgEe] Ao
AL R FZslg]ont, FUd FjRE qhgo] dofit
7] 9ksket. o] uk-&~-2 CpCo(COY| Fufzhg-f 2|5
Al 33% &2 AAEe] delzw. Ful5F CpCo
(COYel COvL el&shaA d7ielst AA3] 2] gk
A EFA AEE A Aoz A4EAH
CpCo(GH.) A= CpCo(COY.t} E<tAdle] dlel}

AZHEgo] H7] g F= e} o|e} 2 g2 &
WA, s vheaTlel| vl HEre gala) o

gt = QAIRE pyridyl F@]e] Eah= T sje]of
g}, o] Bhgo] AflAF L HyhEE v A (2 7
& el




304 B 72

Ph

To Ph coc PLZ/i\}ph
— j} . IO P o)

4 ",
N »
N7
N e |
l A .
J

&)

o] Whg-9] EA-& A3 Fulj%F CpCo(COpiIAIRE
g4 sE]shkge] dojydr}. 3-Cyano pyriding
Zko] 3-pyridyl acetonitrilel] glelA %= ghAAA4 317
FMbg-e] dofulr] gdsked], 71 o)f Q4 2
o] Awje] 7Psdt Zlolv}. 3 AAHES nmr =9
gele w=)d w2l A3E 69)x9] 44} 857, 4
A7} 7.70, F)A= 7.3918)7 5YA|S] fh 7.23
pprell Zbzt vieligel Hd )2 X3 g2 69)
ol 7.49, #)A)] 7.31, B)H| | 7.21728) T 591X
6.86 ppral| A ZH2ke] #Hd 717} viERde}. 53] methylene
=7} 4.37 pprilA] AEX 7] A dA|slgie}. of 5}
3HE-2] mass-spectrudl 23 mol. ¥ == 47314 v}
e om, i A vz AHE3] et A
= AREEE g 4 ol

2-Pyridyl pyrazine fEA<| MM

Pyrazing o8] 32je] == nitrile 7|7} 284 o
= AR kS WA oder). o] F3HEL] nitrile
717F 7Rl 1) g H7phge] defd Wi pyridine
nitrile®] Ao} 722 WhEER A BlS3l HyEE
gk 4= Qle}® o] Z-$l = CpCo(COYE &= A}
438 "t AdEe] doizd. A E 2-(34,5,6-
tetraphenyl)pyridyl pyrazin@ nmrz #<l3lic}. 8.70
ppre] vhEs e ekl 2] 63X b me] 2,
8.38% 8.35 ppry] 2+ v A 3 5| $A[E:
o] gk AYE o 4 st 3 slEd &
Ao A3HE #d T2 7.38 pprl 69171, 7.15
= A, 7.6 39|, 12]3L 6.92 ppmil 59319
HAd717h A2 Vel 3129E gt of 33t
o] Bx}¥]) =+ mass-spectrusl] 2|3 46%]%ic}. =
o] BRHES] UAEAMAAE AAA e} AFA7T A
she, o)) EAMATEHA E A o3 AYEL

AdEE HAFEUE 4 4 Usieh

848 sl 5,6-dimethyl-2,3-pyrazinedicar-
bonitrile® pyrazine322]2] 5,681« A¥¥ methyl
719 #go = 232 A nitrile 712] Ukl
312) 3} AH7kSe] oS fEIE Aem F530. A
A&l A 2,3-pyrazine- dicarbonitrie ZWHEAR 3}
ZE TR WA o, ubSo] donbA] o
72 5,69l Z3E F methyl 719 2o ¢
dfoleka AEE. o] bl SLEA-L WA
3o W XA 7} AjE gl ot e Fb-go] o
ofup=d = YAl 2 GRS A AR B
= gJo}, AAE, 5,6-dimethyl-2,3-bis[2,2-(3,4,5,6-tetraphenyl)-
pyridyl pyrazing] nmr 3= #<l-2 ¥|2|el X542
691719 =71 7.11 ppml, 3¢%3:= 6.83, 4=
6.95, 223 6.58 ppmel| 5919 Hd7]¢] ¥ =7t
77t vpebget, 3 2,13 pprall T2 vehd v)=
% methyl7]2] zhgol}, 12]31 % pyridine 54 o
AE gle] Ad7)= ] ARl ol At
A F-(ring-current) o F-] o) -8 372177k (high field)
A Yehde}. o] A4EL] mol. Z|=Z= mass-spectrudh
sl 8701 viebgtom, AR AAE Aabx| e} Al
A7} b dAFER AdEHE ARELS L 5
31%c}. o] Whgo] doiud HFp ] A 4] (2} 2
& AR F55Iv. o]F hgA ZFu)E JonasA|of
< ARl ot ukgo] o] FeiA]A] ekgkEl Zi, Jonas
A efo] Bk ate] 70°Ce| 2-xeol|A] RhE-&- AlA o5}
4 o] 2EoME URESe] BASEA] ok Ao
E ARG o] & 7hzhe] uhgelA AEY] TS
Fol7] HeiME oz oS w2 A7k Slefof &
7o},

N oo

4 £

2-Pyridylacetonitriled- CpCo(CO) Z= 3}l A diphenyl-
acetylengl (2+2+2)72) 33 71ub-go &sle] 2,2-
(3,4,5,6-tetraphenyl)bipyridyl methafie A4 s-sic}.
o] whg-9| w7hE-2 Boennemaniiz FALEH,
CO’t olgalar FAAES A4AH 7T CpCot
olehsl A )3} ubg-e| o] Fojxlvl. Pyrazine
carbonitrile 3 5,6-dimethyl-2,3-pyrazine dicarbonitrile
E CpCo(CO)| Elztg¢-22 diphenylacetylerd z+
zF vk-&-3sle] 2-(3,4,5,6-tetraphenyl)pyridyl pyrazide
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5,6-dimethyl-2,3-bis[2,2'-(3,4,5,6-tetraphenyl)]pyridyl

pyrazine AAdslsicl. S4EA =2 2,3-pyrazine dicar-
bonitrile- AM-3le] F 7ol M WhE-E Ao} Wt
o] o] FoiA|A] ok A2 XA F methyl 719
zhgo] ¢l7] wfelepx A7Eel = o F vhg
JonasA| ek Fll R AE3lg] o) vkg-o] FA] okoht
282 3-pyridylacetonitrilg- A-g-3fe] Al7) 9} 72
L iPHeR QS A=) ukge] o] FoiR|A|
oh;],_

%

ol 2
[=]

[
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