fF #® ¥ E B 351
(1994. 11. 9)

RIS R B |
S GML A=A — & -~ — = DFERK
 — BEas esEsoTEsR —

OmFHIL” (HEEEHA . Flk £ WEXD | THRA CRXED |
FIRFE (LiEH) « PEXEZ EBTAT) | EEFE— (EMAED .
EHBEEER (BHE® . FEKS (ARMEESR) . @EE— (ORERD

© B-mail: ishizuka@ulis. ac. jp

934E1H B 5 SGMLE XA DBIC & B BHHATITTS - 7o B A(LELRBSGEDBFEBMOMETH
3, QAELH ., BARMELSRESERINTWSEY—FO Yy 7 kMS Word DR 7 1Ly — GEE
- e BEFREOEREHE Lo COFER. DEBEICSIMEER IRV, DTW7+—<
v NT3H BRTF(Rich Text Format) ZEMT 3720, T 175 LTSMEREXDBICERTE B,
N7 —7Fo/ 7 b, WordPerfect, PageMaker THIRFFATHE. W EDEFERE D,

Generation of Full—-text Database
Based on SGML through ,
an Electronic Contribution by an Author
An experiment 1in Chemical Society of Japan

Hidehiro»}shizuka (Univ. of Library and Information Science);
Takashi Ito (Yokohama National Univ.); Yoshito Takeuchi (Univ. of Tokyo);
Hideaki Chihara (Japan Assoc. Internat. Chemical Inf.);
~ Hidehiko Nakano (Himeji Inst. Tech.); Koichi Mano (Shinshu Univ.);
Tadayoshi Yoshimura (Fukui Polytech.); Atsuo Nakanishi (Chem. Soc. Japan);
Yoichi Tanaka (Toppan Printing Co.Ltd.). ‘

This paper repbrts a method of electronié}contribution by an author to "Bulletin of the
Chemical Society of Japan”, that has been published with a SGML-based system since
January 1993. Chemical Society of Japan started an experiment of electronic
contribution using a style sheet function and RTF (Rich Text Format: an exchange
format) of Microsoft Word, which is one of the most popular word-processing software

This method has the following features; (1) an author need not know SGML; (2)
contributed file in RTF can be converted to SGML-based full-text database by a program;
(3) the method can be used in other word processing software: WordPerfect or PageMaker.
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Bis(n°-methylcyclopentadienyl)dihydridomolybdenum(IV).
Synthesis and Reactions with Nucleophiles in the Presence of Protonic Acids

Takashi ITo* and Tohru YODEN
Department of Materials Chemistry, Faculty of Engineering, Yokohama National University,
Tokiwadai 156, Hodogaya-ku, Yokohama 240

(Received March 17, 1993)

[Mo(n®-MeCp)2Ha] (3) (MeCp=CsH:Me) which was prepared by the reaction of MoCls with Na(MeCp)
in the presence of NaBH; was treated with p-toluenesulfonic acid (TsOH) to give [Mo(n®-MeCp)2H(OTs)].
Reactions of 3 with allyl alcohol in the presence of TsOH yielded [Mo(7*-MeCp)2(i°-CsHs)] T TsO~ whereas

)
the similar reaction with 2-methyl-2-propen-1-ol yielded [I{Ao(MeCp)2CI'!zCI-I(Me)C}IQOH]"’TSO’. When the
reactions of 3 with protonic acid HA (HA=TsOH and AcOH) were carried out in the presence of acetone
or 4-t-butylcyclohexanone, [Mo(17°-MeCp)2A2] were formed accompanied by the reduction of ketones to the
corresponding alcohols. The results are compared with the similar reactions with cyclopentadieny! analog of 3.

Since the first synthesis of [Mo(Cp)H,] (Cp=
7°-CsHs) (1) by Green et al. in 1961, extensively rich
chemistry of 1 has been developed.?? Some of its typ-
ical reactions include, for example, the insertion reac-
tions of alkenes or alkynes into its Mo~H bond(s) to
give alkyl- or alkenylmolybdenum derivatives,>—¢ pho-
tochemical cleavage of Mo~H bonds to generate reac-
tive molybdenocene intermediate,”® reactions with al-
kyl halides® or Lewis acids such as Fe(II), Sn(IV), BuLi,
and AIR3,'°~'" and the protonation with Brensted
acids.»'®) The trihydridomolybdenum cation derived
from the last reaction proved to be an important
key compound which shows versatile reactions toward
nucleophiles.!3—19

In view of the fact that most reactions of complex
1 depend upon the basic nature of its metal center, it
is interesting to see how these reactivities change by
introducing the substituents into the cyclopentadienyl
ligands in 1.

In spite of ample reports on the [Mo(Cp)sHy] chem-
istry as described above, little has been studied on
the chemistry of the type 1 complex with the sub-
stituted cyclopentadieny! ligands. This may be par-
tially ascribed to the difficulty in the preparation of
such complexes, especially that with the permethylcy-

clopentadienyl ligand, {Mo{Cp')2H,] (Cp'=%°-CsMes) -

(2), as pointed out by Cloke et al.?®?") Although we
recognized that 2 can be prepared by the analogous re-
action path used for the preparation of 1, the yield is
not satisfactory for the purpose of utilizing it as a start-
ing complex for various reactions.??

In order to see the substituent effect of Cp ligand on
the electrophilic reactions of the complex of the type 1,
we prepared the monomethylcyclopentadieny! analog of
1, {Mo(MeCp)2Ha] (3) (MeCp=n°-CsH4Me) (Chart 1),
and examined some of its reactions with Lewis bases.

Results and Discussion

Complex 3, which is a MeCp analog of 1, was syn-
thesized by following essentially the same procedure as

@\Md"ﬂ /ﬁm"
YH “H
SRS

Chart 1.

2,
YH
DRI

utilized for the preparation of complex 1. The complex
was isolated as yellow needles after sublimation in vacuo
in yield of 33% based on MoCls used (Egs. 1 and 2).

MeCpH + Na —— Na(MeCp) o)
86%
reflux
Na(MeCp) + MoCls + NaBHy ﬁ" [Mo(MeCp)2Ha)
3 33%

(2)

Spectral data for complex 3 -are shown in Table 1.
In addition to the characteristic +(Mo~H) band at 1855
cm™1, stretching and deformation bands of CHj group
at 2400—3000 cm~! and at 1495 and 1450 cm™?, re-
spectively, are observed in the IR spectrum of 3. The
v(Mo-H) band at 1855 cm™! is intermediate between
those of [Mo(Cp)2Ha] 1 (1845 cm™1) and [Mo(Cp')2Ha)
2 (1860 cm™!), in accordance with the electron-donat-
ing nature of the methyl substituent on Cp ring.

In contrast, 'H NMR chemical shift values of the hy-
drido hydrogens of complexes 1~—3 are not necessar-
ily in the order of electron density of the central metal
which is expected from the number of the electron-do-
nating methyl substituent: Thus the chemical shift for 1
(6=~8.76) is the highest and that for 2 is intermediate
value (§=-8.35). This result may suggest the existence
of some other factors such as steric influence which gov-
erns the chemical shift of the hydrido hydrogen of this
type of complex.

Since unsubstituted dihydride 1 has been known to be
protonated with p-toluenesulfonic acid (TsOH) in dieth-

2. SGMLAR43DBIc#-J { Bull. Chem Soc. Japan®ENRIHI
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[Mo(&eta;5-MeCp)sHa] (3) (MeCp=CsHaMe) which was prepared
by the reaction of MoCls with-Na(MeCp)-in the vﬁm:wn of NaBHy was
treated with p-toluenesulfonic acid (T mom,v to give HZOAMNS..M.
MeCp)2H(OTs)]. Reactions of 3 with allyl alcohol in the presence of
TsOH yielded :SoQRS.Au.ZoOEanﬁa.o.nu:mv_; mo. whereas the
similar amnno?trr 2-methyl-2-propen-1-ol yielded ,
‘—ZcAZnnEuom~O:AZaVO:nOE+.-..mO.. When the reactions of 3 with ,
protonic acid HA (HA=TsOH and AcOH) were carried out in thé presence
.of acetone or A.«.c_:w_own_ornsto:n. [Mo(&eta;3-MeCp)rA3) were -
formed accompanied by the reduction of ketones to the no:‘omvm:&:m
alcohols. The results are compared with the similar _,,awnzo_..m with

cyclopentadienyl analog of 3.

Since the first synthesis of [Mo(Cp)2H2] (Cp=&eta;5-CsHs) Qv by Green et al.
in 1961,1) extensively rich chemistry of 1 has been ao«o_cvnn.nv Some of its typical
reactions include, for example, the insertion reactions of alkenes or alkynes intoits
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