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ABSTRACT. Various tris (n4-diene) molybdenums were easily synthesized by the reaction of various
1, 3-dienes and molybdenum metal vapors by using metal atom reactor. The methyl substituent effect
of the ¢ris (7*-~diene) molybdenum produced were discussed. And some alkadiene-molybdenum complexes
which were easily decomposed in the air at room temperature were also formed. (C¢H,), (CO)Mo were

synthesized and its molybdenum-diene bond type were discussed.
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AoR HrpEc} £8 20~40%, mp.125~130C
(dec.), HaEH(m/e, AHN71%) : Mo(CHe)s*
(260,40), Mo(C.Hs)." (20653), Mo(C.Hg)*
(152,18), pmr ; (CHs)sMo 4.58(m, 6H), 1.56(gut,

6H) 0.45(dd, 6H).
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(m, 3H) 132(m, 3H), 0.37(m, 3H), —0.29(m, 3
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C:6009 H:BI1L
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AAA o] P4y 2P0 Ak & 60~
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2~3e] Ay Folzc) AHgHAr®ER 4, !
1950cm™, 1860cm~!, WAEA Mo 27.9%,
pmr ¢ (CsHio)2(COYMo 1.66(s, 12H), 1.40(d, 2H),
1.21(m, 2H), 0.85(m, 2H), —0.34(d, 2H), R4
(m/e, AHA7] %) ; M-2H(344, 26), M-3CO
(262,89), M-3CO-6H(256,.100), M-3CO-C¢H,-4H
(176,13), C:H,(CO)(123,13), Mo(98,11), CeHyo
(82,68), C¢H»(74,95), C;H-(67.87), C,H,(55,45), C,
H;s(54,26), CH:(5324).
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Fig. 2. The UV-Vis. spectra of tris (1,3-butadiene) mo-
lybdenum, 1, tris-(isoprene) molybdenum, 2. and
tris-(2,3-dimethyl-1,3-butadiene) molybdenum, 3. in
n-hexane at room temperature. *The molar absorptiv-
ities.

(1,3-butadiene) Mo (1)} tris(2,3-dimethyl-13-
butadiene) Mo (3)%& n-hexanedl| ZoiA 77
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Tuble 1. Infrared spectroscopic data for the complexes.

veag'  VacHOr cH
em! cm-!

V_CH
cm-!

MolCyHgs, 1 1490w 1440(1437w), 1375vw 3050m
MolCsHgz, 2 1410m 1448m, 1377m  3040m
Mo{CeH 19 3 1413m 1445m, 1380m  304Um

*Intensity; vw=very weak, w=weak, m=medium,
s =strong “P.5. Skell, E.M. Van Dam, and M.P. Silvon,
1. Amer. Chem. Soc., %6, 626 (1974).
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Fig. 3. TGA and DSC of tris~{1,3-butadiene} molyb-
denum. upper, and tris-(2,3-dimethyl-1,3-hutadiene)
molybdenum, down, in nitrogen. heating rate,
16°C/min.
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Fig. 4. Solid-state infrared spectrum as KBr disk of the
residue after heating tris-(1.3-butadiene) molybdenum
to 160°C.
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Fig. 5. Liguid-state infrared spectra of (C5Hgy(CO),
Mo(A) and (CgH 92 CO}Mo{B) as KBr windows.
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Fig. 6. 300 MHz PMR spectrum of {CgH 1ACO)gMo at
room temperature in benzene-dg.
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Fig. 7. Mass spectrum of (CgH 1004CO)3Mo.

Folsle] 313E 19 39 ¥ ABERE o4
AR B3 A2e geled izl AAyEm
FEg 49 @Y ojFn QR =HzjEe
€8 A FisEe Rz P74

B2lB g F4Z7)9 isoprene X 2,3-dimeth-
yle-13-butadiene FLEX|F7}3 7)o UY4tzler
aF Jkete ol uhgAle M2} o] HESAIAA
338 739 8¢ dgink

rene —-—-g-a_-
Mo+ (23— methyl- 7K

hutad1ene)

[solid matrix]

CO, 650 mmHg
warm up to rtE {Ceijg(c(.‘%fa Mo, ﬂ)(m pat+1~3)
SHHE 7¢ Asl A% 2349 Wye) e
AMNZ 5~647%0] At HAE Mo Wete o
ol Zoldc) HUE 8 2FWE W kU4
ANZ AL F7| Folld 2~3de] At AL
Moz wate] Fo|Ach SHYE 77 8o Y A
JyrAed L Fig.54 Atk 2F COol ¢
F4 vag AHnE HYGE 13} 39) Yo)ua
ezt FA¢ H2EF Jeli gle AR ¥}
°l& BT 7 8 2479 s F2E I WA
Bee ¢ F Uch HUE 8o N T4 Az
39 e} Aak Adegye A7 Fig 6 22
I Fig. 75} 7}



436 FEhE - EAK - ROIA

82 2 AT AsdHEedo2 RE] £ /)9
e Fig.6e 8} ol M2 o} ez A}
5o A& & 5 ek F, —034 ppme Ha, 0.85
ppm<- Ha, 121 ppm2 Ha, 140 ppm-2 Hsell it
#2713 2HEJHA S & 5 U2EF, 0|24
313 89 F U= F & A F4 2rd
U212} n-interaction2 2 o} & ¥-AR= o-interac-
tion2 2 Z{so} 9l Aoz Y2y 4 girt. 89
A ~2¥9ER]L gE 3o Az} aHEers) §
At o8 Heg g7ke CH,® CO7t =3l
£7o3 Q¥ =7} glon 53] AYPE el
vz g G TACN A A A 37} epa
Ue ALz yol SgE 849 2t=e} FA)
Eeluizte] Aiges} 2 s ASE
& g glch

B3E 7S EE 8Hr) d3xew gotalsly
ol2iyt AL 77] W&Ele YE 29 39 AR
| ZZRE T &5 vloo),

4 &

2B F&5F79 ot Fx8 w3l
THUAG W1 E olgste] WHSAIRE o €A
fris(diene) molybdenum 3}3ZE 22 5
B3 2x3 wilpir)l 1,3-butadiene %42
A% 2 29 3 A W=7 UL o oY
)8 AxAG= A} olA) BIAE Ad¥ £
el 2B T4 27 1,3-pentadiene, 14-pen-
tadiene, == 1,5-hexadiene F#% u-§3}9] 7 co-
mplex& HFAAY-E Faldlojey ¢]EL BT e
o] F71 oA M3 gsle] Eelud F&53)
27ert U FUAE YL ¢ 5 Aok

¥, #is(isoprene} molybdenum}t #ris(2,3-di-
methyl-1,3-butadiene) molybdenum$ COs¢} =%
A|AA (isoprene),.(CO), Mo2} (2,3-dimethyl-1,3-
butadiene), (CO); Mo (8) & gAldlalon 2315
84 & 7k= —Mo FA g & ¥Rl x-AE o
¥ B o-AEE HE dSE 4 F sldok

B Qe PIAYARS] 470 Aol olshe]
o)foigon, ool P& HAHE R

2 8 B ¥

1. R. A. Abramovitch, Reactive Intermediates, Ple-
num Press, New York, Vol. 1, Chapter 2, pp.37-148
(1980).

2. M. Moskovits and G. A. Ozin, Cryochemistry Wiley-
Interscience Publication, New York, Chapter 8, p.
61 (1979).

3. F. G. A. Stone and R. West, Advances in Ora-

nometallic Chemistry, Academic Press, New York,

Vol. 15, pp.53-112 (1977).

4%, HARE B g AR, 24, 31419

84).

5. Y. D. Kim, W, C. Joo, and C. 8. Chin, Proceedings
of the Symposium on Organometalic Chemistry, Jan,
14-15, Institate of National Science Sung Kyun
Kwan University (1988).

6. P.S. Skell and M. J. McGlinchey, Angew. Chem. (Int.
Edit), 14, 195 (1975).

7. R.J. Remick, T. A. Asunta, and P, 8. Skell, J. Am.
Chem. Soc., 101, 1320 (1979).

8. W.E. Billups, M, M. Konarski, R. H. Hauge, and J.
L. Margrave, J. Am. Chem. Soc., 102, 3649 {1980).

9. G. C. Cardness and P, B. Shevlin, J. Org, Chem., 49,
4726 (1934),

10. J. A. Gladysey, J. G. Fulcher, and S, Togashi, J. Org.
Chem., 41, 3647 (1976).

11. P. S. Skell, K. J. Klabunde, J. H. Plonka, J. S.
Roberts, and D. L. W. Smith, J. Am. Chem. Sec., 95,
1547 {(1973).

12 A. H. Reid, Jr., P.B. Shevlin, S. S. Yun, and T. R.
Webb, J. Org. Chem., 49, 4728 (1984).

13, A. H. Reid, Jr,, P. B. Shevlin, $. S. Yun, and T. R.
Webb, J. Am. Chem. Soc., 103, 709 (1981).

14, V. A. Zakharov and Y. 1. Yermakov, Catal. Rev., 19,
67 (1979).

15.)(a) G.W. Parhall, Homogeneous Catalysis, Wiley-
Interscience, New York 1980, (b) 2124}, Zu)
2H4, 9184} Korea 1983.

16. J. R. Anderson and B. G. Baker, Chemisorption and
Reaction on Metallic Films, Academic Press, New
York (1971).

17. 8. G. Davies, Organotransition Metal Chemistry: Ap-
plicati.on to Organic Synthesis, Vol. 2, pp.2-4,

-

Jorrnal of the Korean Chemical Society



28l F(0)-2A AR PES) A4 3 A 437

Pergamon Press (1982). Studies on #ris (2, 8-dimethyl-1, 3-butadiene)
18. S.S. Yun, Y. D. Choi, and I. 8. Chang, Bull. Korean Molybdenum’’, will be published elsewhere.

Chem. Sec., 10, 400 (1989). 21. H. Yasuda and A. Nakamura, Angew. Chem. Int. Ed.
19. P. S. Skell and L. D. Wescott, J. Am. Chem. Soc., Emgl., 26, 728 (1987),

85, 1023 (1963). 22. R.S. Silas, J. Yates, and V. Thornton, Anal. Chem.,
20. S. S. Yun, Y. D. Choi, L. S. Chang, I. H. Sheo, and 31, 529 (1959).

S. K. Kang, “The Crystal Structure and Theoretical

Vol. 34, No. 5, 1890



