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Abstract: The effect of phase transfer catalyst was studied on the substitution of CO ligand of Mo(CQ)s [M=Cr, Mo,
W] with two electron—pairs donating ligands, 2, 2"-bipyridine and 2, 2"-hiquinoline. The change of product yield, M(CO),
(L)., was discussed according to reaction time, mole composition of M(CO)s, and type of ligand.
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o} Zuje] T2 e, FA kol I Lol
Fi 2 Foldel AFH eslrae] AeAols} wt
& ] ol 2= 3kl disjMq Hasgdo[5].
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2.1. Al of

£ Ageq AHd F49t21d (M(CO), M=
Cr, Mo, W)3} X8he]7kx=q) 2, 2'-bipyridine(o]3} 2,
2-bpyE A E MerckAl AFoE EFA|oke
AHg-stdet. Abo]% 2wl (Phase Transfer Catalyst,
o]l PTCE <Fa)24)= BTEAC (Benzyltriet-
hylammonium chloride), BTMAC (Benzyltrime-
thylammonium chloride), MTOAC (Methyltrioctyl-
ammonium chloride), TBAHS (Tetrabutylammoium
hydrogen sulfate), TEAC (Tetraethylammonium
chloride monohydrate), ET-n-OPB (Ethyltri-n-
octylphosphonium bromide), TBPB (Tetrabutyl
phosphonium bromide), TPPB (Tetraphenylphos-
‘phonium  bromide), TPPC (Tetraphenylphosphoni-
um chloride, TBHdPB (Tributylhexadecylphospho-
nium bromide) 59 24 2% MerckAl #|Zolt}. ¢
7) SR ApgH *}°liii'*i, E%l, ortho-24)
#l, WA 9 THEE Junseirl A& B4 Alekg
L2 o5 EEWHE oldsto] AAF T A4
gtgem 50% NaOH €4S $J§ NaOH= £t
BAb A EE A3t
224 8

&7 E4715 AA7 200m0 2 A Lejam
ubs-7)o F47kE Y M(CO), [M Cr, Mo, W]-Jr
PTC 2223 50% NaOH&(o]7-& OH o] &g 3
Tl F7) 4 ¥a #7) %—“HE ¥t 'dr?}
BELE W3 RE A9 03g9 A ARz
(Cr(CO)s ; 1.36 mmol, Mo(CO); ; 1.14 mmol W
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TR n-dAs 7247 apgsle] wbE Ao s
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ok ol3d AAEL dAAolge] Y1 RS A
3 AR F AAsgon ow AL PHE M
(CO), (2, 2-bpy) o] Fz #ole 93} Philipat |
¥ Model PU 4550 IR spectrophotometer® A}-&-
selo, goll BE 3434 A=A B9 ols
A o] (charge transfer transition) ¢ % .ﬂrﬂ L 3
Az}7] s AREF E37)= Model KONTRON
UNIKON 860 spectrophotometere]c}. &t 344 =
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Corder Model MT-3 Elemental AnalyzerZ a}&3}
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3. 1. HISA|Zte HEt

RSAT] A gl WAL e 1)
7] $13ke 5, 10, 15, 30, 60, 120, 180, 240, 300% %
¥k A]7kS o]8-3}¢ HhS-e AL4-gF Lo 9
#+=% (benzenesl 7% 80, THF! ¥ 66°C) ol
A uk-g stolvk folel Zuj Foe BAGo]
TBAHS/THF o)A 85gom 50% NaOH T8
AL o|83helrt. Teln ASE WEET Zupe 2
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A U321 7ke] eddkel] Widl A= Fig. 13 Fig. 24
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Fig. 1. Yields of M(CO). (2, 2-bpy) [M=Cr, Mo,
W] as a function of reaction time in TBAHS
/THF, TBAHS/THF and TBPB/benzene
with 50% NaOH ag. for Cr(CO)s, Mo(CO),
and W(CO); respectively.
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Fig. 2. Yields of W(CO), (2, 2-bpy) as a function
of reation time in TBPB/benzene, TBPB/
THF and TBAHS/THF with 50% NaOH aq.
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o] o 5A7F Fbell 9 P8 o 5% viebyrh
AR, W(CO)= WAz} THE $oj= A}%% 735
A7kl whe} A Eo] o2 A ehdoh WAl fojol
e 4hgA7ke] el l w}E} ARES] Fgo] &
7ksht THE £ojol M oF 308 ool 2] 58

2o 2 ole wis 1El A Mo(CO), 9
o] AASEol A2 WA Fig. 2 32).

3.2. EoH9f Holzk| ojgt HEt

Zofj o] Arhefo]l MAEL ol v]AE= Agks
a2s}7] 98 M(CO),/PTCe EzA-e 1/0.0, 1/0.
05, 1/0.1, 1/0.15, 1/0.20, 1/0.25, 1/0.35, 1/0.50 =

o2 AH-E 9k PTC/ 40 50% NaOH &)
A Cr(CO)sQ 79 TBAHS/THFZ, Mo(CO).9}
W(C0);Ql 9= MTOAC/ M AL Ah&-5}o] Alagh
Sl o %%L olld Tyl o] F4728 ) g
7t= 9] ExAe M(CO)y/2, 2-bpy=1/10|t}.
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uj o] Arjeke} wstel i@ AE Fig 3o e}
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Fig. 3. Yields of M(CO), (2, 2’-bpy) as a function
of amount of catalyst : 2 hours at b. p’ s of
TBAHS/THF, MTOAC/benzene and MT-
OAC/benzene with 50% NaOH aq. for Cr
(CO)s, Mo(CO)s and W(CO)s, respectively
and M(CO)s/2, 2’-bpy=1/1(mole/mole).
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voolrh o] 2N et e AMS o gk

A, Mo(CO)s2k W(C0)el A% 2y Ashge
oF 10%°l4, Cr(CO)s&] A% olur} ok 5%7} ¥
& Fofekol 4] H 8-S ek oo A
29 £8& Mo(CO),, W(CO), 8)a Cr(CO),2
3% 27 o 72%, oF 60% Le)w oF 55% % Lie}
Wk ol#d Aste Zolg ArlsiA) g A%t
Blad o zk2k 25u), 24u), 2260 ] Z7be| #r}sich

A, 44 & 10-15% oo ZunjZ s}y
W AAEY $go] Fashs o] i Ao &
A8l NaOHe] OH- o]ex} PTC9 ClI- =& Br-
59 halide o} &5o] :8-xkal §7]4bo] HAx) 5 o]
e FA Fol&5 Abolo] nl Al Helz 3|35 o] of
ool o3&t Sol Az ke Wa o] s}y
Wz Alg s

3.3. 2[Zt= Hajo] o5 HEt

M(CO)s¢] CO A3 nbs-ol A 27tz Wslz} A
AEY gl vlAE 23S 23] 9jake] 2, 2
bipyridine®} 2, 2’-biquinoline (22 2, 2-bpy3} 2,
2-bquie FAE BT AMLste] AR g
o] #sks asigrh. olw A& PTCE: TEAC,
TBAHS, TBPB, TBHdPB. ET-n-OPCe]w] &ujL
50% NaOH &de|x THFE A=slgdz uleo.
5= THF EeAHdl 66 CTE o] 43tgch o) uks-
& 227 ot #¥stglon] APARE Fig 40 )

Yiela (8)
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Fig. 4. Yields of Mo(CO), (L-L) [L-L:2, 2-
bipyridine and 2, 2™-biquinoline] by using
various PTC’s : 2 hours in THF /50% NaOH
aq. and Mo(CO)/L-L/PTC=1/1/0.1(mole
/mole/mole).
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FTRUAIEE A3 402225 o FAYe]
2, Z-bpy°] 2, 2-bquiel Hlst i F& $EE

& TS Vel 2= 2, 2-bquid) AL E o
Al e AgoR B2 F8% Ueugld. o9} 7
°| 2, 2'-bquie] 2, 2-bpyell wuja| g o o
T 2, 2-bquie] EARFR7} 2, 2-bpy o] Fzel ]
dto] AAEo] v} Qg AN YL tx
Al7)ed 7]9g Aoz ®alch7].

&4 Cr(CO)s# W(CO)sE 2, 2-bquie)] &gt %]
kg = PTCY FFel Aol 7ldiald Cr
(CO)s (2, 2-bqui)st W(CO), (2, 2-bqui) WA &-&
78 BAEHA st} ojg} e AR zals)
olf= Cr(CO)s2t W(CO), Z&2149 Yo ke
3} 2, 2-bquiz} 2, 2-bpyel| wv]sle} B} e
Aol 71908 Aoz Halr}h ol9} $AE Ast
PTCE AH8-3}A] ¥+ group 6 F-47t2xde] M
(CO)s(dipyam)L [dipyam=dipyridylamine]2] &4
ol 4 2| -g v} 9lci8]. o 27r=2 4 pyridine
3 2, 6-Me,pyridine7} AF&H Q=] oluox 4
o] 2B dEd Aot FAo| 7}5sheln).
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3.4. M E0o 3z gl 30|

AAE QEE 31Hd Y94 24 Axks Table 1
o] vebd vhe} 7] o]24al zAwe} A9 dxg
<= 2 £ sldx A" M(CO), (2, 2-bpy) &
dimethyl formamide$} diethyl etherel] 23§47 300
-700nme| 3 Wouell 4 UV-Vis Adede =
Asted WQES A3l o]%F He| (charge transfer
transition) & #qlgto. 24 Manutas} Lees[9]7}
et ddel A A& Mo(CO), (2, 2-bpy) BAS &

Table 1. Elemental Composition of Experimentally
Obtained Product and Theoretical Mo(CO),
(2, 2-bpy)

percentage

Cr(C0)(2,2-bpy) |Mo(CO):(2,2-bpy)| W(CO),(2,2bpy)

theory experiment] theory pxperiment] theory Experiment

52.50 | 52.42 | 46.16 | 46.15| 37.18| 37.21
250 | 243 220| 223| 177] 173
8.75| 872| 7.69| 770 6.20| 6.17

20.00 | 20.15| 17.59 | 17.59| 14.16 | 14.15

Metal| 16.25| 16.28 | 26.36 | 26.33 | 40.69| 40.74
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AolE &l 23 GROUP 6 #47t28.de] COX o] B3 AT(2) 411

A el e AHE A wR A4 AdE
9 o 119 CO A% WENAE BIFe
2R F2E #alstyr). Table 2= 4709 CO0 A&
AF Y9]St YAl AR 7 24 AYEE
o ek B4 129 NETE Helakel bl Holch

Table 2. Symmetry Coordinates for the C-O Stret-
ching Vibrational Modes in the cis—-M(CO),
(L), and Infrared Spectra in the Corre-
sponding Carbonyl Region of M(CO)(2, 2’
—bpy)
frequency (cm™')
A, B, A B,
Cr(CO)(2,2-bpy) 2000 1910 1875 1820

Mo(C0)«(2,2-bpy) 2110 1920 1870 1820
W(C0).(2,2-bpy) 2105 1910 1865 1815

.8 B

A8 2)zkeal 2, 2™-bipyridines] 9Js] Group 6
2 M(CO)s [M=Cr, Mo, W]¢] CO 27t=& %3}
o M(CO).L:E #4E o uks- A7, AelEZu) e
A7bg 2eja e widbyl AAES $8d v
e Qe og3 7.

LA fojorje] ubge wkgA|7ke] A}gho)
2t ARES] FEE F49 TR A Hx
37 @stert THRE AH-3 7% Mo(CO)s%t W
(CONex HHEAIZEe] Z713hol whe} AAEe] o]
Bl el @43 vehgon Cr(CO)p= vz
HELb: o

2. 54 7R ol g Zv)9] A Yrlepe o
10-15 B %2 ey},

3. CO AFe 9% Y=t HAAESY A3}
ot AYA AA-o] AT YAA Zof7} H24E R
3 uks-Ao] Z71Egir)

LAt o

o] At 1989dE d=aeAek oy =Y
o8k Azl ch(FA M3 . 891-1002-008-2).
AFAEL ATuE AYs FA Ade] s 1
3= whglych
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