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V. Cp,MH, (M =Zr, Hf)}5 RNCS
(R = n—Bll, C—C‘;Hu, C6H5’ 2_C10H7)\ CS2 H"Jﬁﬁ *
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AXBRT Cp,ZtH, § CS,. RNCS (R=nBu, c~CH,, CH,, 2-C,,H,)M Cp,HfH, &
cCH, NCS RN, Bt TEXRFERBAEN PHESRERSYHERTHRENER. N LE
ENPAHNBIAWIASGRBEN SRR SY(Co,MS),(1, M=Zr; 2, M=HNA A LB RS
Cp,Hf[SC(H)NR],(3, R=c—C¢H,,). PHZEWBTRAH. IR. 'HfMC NMR & MS ik, ™
Y 1RGSR X XNENHFENE, FIEY X=CH, Ml CH,X(H)(X =S8, NR)f1 GC-MS 4y
e

@i OEITESEEAY "“REE SWNRE BREQ

Wil Co, BIFE N PR, FRE, SUE MM R A S RNAEILAY
EVMRALELBEAYS CO, RMNMBWMEEIRE. TFRENRLELEGY X=C=Y(X,
Y=0, S,NR,CRYMIS THEMW Y CO, #fl, BMIELBRAY S X=C=Y RENHEH
CHERUR—EEIER. AREBREMTF CO, IR X=C=Y B EWEEISRF
MHEAREEEENZL. HBEWYIE, TRAEEBREAY SRENBLESY RN
MRMEBRA V. AXPHRT Cp,MH,(Cp=n’-C;H;; M=Zr, HN5 CS,. RNCS(R
=n—Bu, C—Can: CEHS) 2—C10H7)B{Jﬁﬁ. ﬁ%ﬁﬁ]ﬁﬁ'ﬁﬁﬁﬂﬁ lﬁl*ﬁﬂﬁﬁ HE%%
(Cp,MS),(1, M =Zr; 2, M = HOFAEA RS Cp,HISC(H)NR],(3, R=c-CH,,). F=HLEH
FATRSH. IR, 'HMPC NMR & MS ##T5E, ™9 1 WE&EHH X AR N5HH
. FHHEY X=CH, fl CH,X(H)(X =S, NR)JX A GC-MS k% E.

S
@344 FE ™ 102G B{GEE ST C-R1B BIGUCEBILETNE. TESVIR 1106 %)
{{®5E. IR [ Perkin—Elmer 883 B {{ME. 'H #1'°C NMR A FT Varian—80A B{Y P 2.
MS i H3 M80 Y IE. Pi RN ML RMENELRSA TR, BFEOAkng, §%
RIEC IS — F RGN FBK G768 S B .
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R HAEAURS 24 FRTREER.
—. Cp,ZrH, 5 CS,. RNCS(R=n—Bu, c—CH,,, C;H;. 2-C, H,) RN

# CeHNCS(0.36ml, 3.0mmo) AR BEH#F K Cp,ZrH,(0.70g, 3.0mmol)/f) THF(20ml) &
R, BIPEARMENK, FE 10CF &N 30min SRRSO, IR R
o, BBWERSETA 10ml, A Iml EOE, HTH2BOREREK, =RY 55%.
1, m.p.(dec.): 184T . CyH,S,Zr,: 511 C, 47.43; H, 3.95. SLM{i: C, 47.15; H, 4.01.

IR(KBr): vz s29723m em™. &, 635(5,Cp).  bicpc,: 114.3(d,Cp). MS:m/z
3 3

506IM]'. MR K% GC-MS %54 CHN=CH,(~40%)f/L R CHNH)ICH, A8, A

KRR CHNCS.

4 IR Cp,ZrH, 5 CS, B RNCS(R = n—Bu, c—C¢H,,, 2-C,oH,)E L R& M T R 1 #4915
Bl 1, 73K 45~60%. RN WL GC-MS SMTH 5K HN KA LY X=CH, i
CH,X(H)X =S, NR*EM, FHHARRNM CS, 3 RNCS.

110980 0 WA AN R - ERCRI M 2 RO 1, £ CAD4 [ EATHHX -k
ZHERT B IR 45KV, 20mA). Rk 1 BEAEE, a=8.373(5)A, 5=8.227(3)A, c=13.632(3)
A, B=94.67(4)° , V=9359A°, Z=2, D,=1.823g+ cm™, Z=[a|BH P2,/ n. ¥ f MoKa §}
& @20 AR, TE1° <0<26° FERNBED 2061 ML SR E R 7 4R E 2
LP B-FF PSI 2B RS H R IE. ®E I>36(DM 1378 MistBIES MEHItE, B&R
EIEF R X 0.039. HEWPIR S5 CRIMIEM Cp,Zr(PR,y), 58T H K N &7 ¥ (Cp,ZrS),
MR 2R 2 .

—. Cp,HfH, 5 RNCS(R = —CH, ) & f

# —C¢H;;NCS(0.06ml, 1.0mmol)MMA BB ¥ Cp,HIH,(0.31g, 1.0mmol)i) THF(8ml)
BiFWY, £ 10CFRE 30min [FEBEAEMLAGEBR. BIBRE, BRBEREZES 4ml,
MABRIECS, WnbBERALLORK. BEEHR, SEARNERER MTE™9 2, %
#) 30%. 2, m.p.(dec.): 170C . C,H,S,Hf,: iF51f: C, 35.22; H, 2.97. L#MIH: C, 35.17;
H,2.99. IR(KB1): vy pp??Smem™, Byna,): 6-40(s,Cp). MS: m/z 680[M]*.

MU EBRERT, BRBYROPRRIG WM, BARMERE, iR, R
EEW, HMTFE"Y 3, AL 40%. 3, C,H,N,SHf: i+Hl: C,648.62; H, 5.74; N, 4.73.
SR C,48.18; H, 548; N, 445, IR(KBr): vnoc)1548s « cm™. Byicoa,, * 8-97(s, 2H,
2[SC(H)NY), 6.14(s, 10H, 2Cp), 1.40~ 1.95(m, 22H, 2(c—C¢H,,)).

% R 5 it i
BATGIE T Cp,Zr(H)CH 5 RELHE BRF R AR BRSRERLNRE © . AR
R T LS B 1S BB BE R R 54 Cp,Zr(CH[SC(H)NR]. 5 Cp,Zr(H)Cl Ak, Cp,ZrH, I
B CS,. RNCS EBFBLS, X&—FrRRCRBGEM B ERBRE K. RETRIHT. IR,
'H f1°C NMR 1 MS #3038, LIR= 1 10 X 0SB M@ 4R, ™% 1 82 JukR
BN R AY O .

* 1Ak v o B TR T P T BT R O S R AT



B3m HE SR ECYRREVRLSWRNHFRY. * 277+

P AN P 1, M=zr
Cp/M\S/ p 2. M=Hf

SROGGHTE 11 MAg R EEALRE>H 3N IR, 'H NMR #E8$, FR=
RGP BEFA AR EE B, (ERELHABYRE. 7 3INHHEERPFR
CTRBNSEEIRE RS, WHRATRERKWOREEEE WA HE,. BB IR, 'H
NMR & E PN A BMERE LA TEAURTRATER, BMLOARHEIIF/ITFEIEY
RNCS 43 A Cp,HfH, FHIFA Hf-H &4 RH =9 Cp,HISCH)NR],(R =c—C¢H,,).

R\ LR, REKRER:

_-J--—(—b)—*-(szms)2 + X=CH,
H

(b')
\—E..szn[sc(ﬂ)sz(mﬂf)

5
Cp=T" - C.H. M=Zr; X=S, NR; R=n-Bu, c- -
P gHg r S R; n-Bu, ¢ CGHll' CGHS' 2 C10H7

M=Hf; X=NR; R=C-C6Hll

H
(a) /
CpMH, + XCS ———= cpzu\_.g\
Xnna(®

¥ Cp,ZrH, 55 RNCS IR B PR R AR LT 3 WXBATHER. NBBREREY
(Cp,Z1S),(1), TN Cp,HfH, 5 RNCS #4525 = [Fl8¢ 43 B 43 BIGibT Bl & 41 (Cp, HS) (2)F1 R
A=Y Cp,HISC(H)NR],(3). RATEMXFL¥RNHR ENERTREHTE L 1 R
FEAD, RARBRERKPOBRETHAERSIERY, BN M-H@PHEFEF LT
T, BEHMBRPBRENRETFRESTFHESER,
EHBIEBRET L, £ RWMHAL S Y (Cp,MS), A
Schiff BE k&% RN=CH,(Z&®b)). K2, MABHE o " :
ESTHEFRBEN, TR RER—F RNCS #EH g
DB N, LEBRRBEATY Cp,M[SC(H)NRLGEE [ }
G ). SFHELMNE. REeWH'H NMR 8 7, i
B[ A & B Zr—H(terminal hydride)§g & & 0 b ¥ B — LE Ummd s F
SLTE 5 ca. 4.20~5.04 ppm. i Hf~H(terminal hydride}@ P E ML ¥ B—BE 6 ca7.74
~8.19 ppm. XEWHZ HFHRIEME, Zr-HEFHEEFEERTF, &1 1 mR>™
VP RIAEERLEBO)RN, £ R(Cp,ZrS),. i Cp,HIH, ¥ RNCS 9 11 1 gty fE 4k
BB BORESTFHERHABR R REE, TURNSE—ES4RB0 RER
B, HBIEATY.
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STUDIES ON REACTIONS OF TRANSITION-METAL
HYDRIDES WITH HETEROCUMULENES
V.REACTIONS OF Cp,MH, (M =Zr, Hf) WITH RNCS
(R=n—Bu, —CH,,, CH,, 2—C,,H,), CS,

Wang Mei Lu Shiwei Bci Meizhi Guo Hefu
(Dalian Institute of Chemical Physics, Academia Sinica, Dalian 116023)

A new type of desulfurization reaction was investigated in our laboratory. Two

sulfur-bridging homobinuclear complexes (Cp,MS), (1, M=Zr; 2, M=Hf) and a novel
organohafnium complex Cp,Hf[SC(H)NR], (3, R=c—C/H,,) were respectively obtained from
the reactions of Cp,ZrH, with CS,, RNCS (R=n-Bu, —C¢H,,, CH;, 2-C,,H,) and
szHsz with ¢—CzH,,NCS. The structures of the products were identificd by elcmental ana-
lyses, IR, 'H and B3C NMR and MS spectra. The crystal structure of 1 was confirmed by
X-ray diffraction. The organic products X=CH, and CH,X(H) (X=S8, NR) were identified
by GC—MS analyses in the solution.

Keywords: early—transition—metal hydride earbon disulfied
isothiocyanate desulfurization



