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BASBES =P AR = EEOREL, FESH T LM ENEREBNEIMER Y, EREYFERERENM
FRe ERE R R R, B ETHRS THRE Y. HEB NG YA TR LIS B FRBE RS HIT T4

#‘J%{EEO
X#iR: IR ok EBERASY
HEE: 0614.37+1 0614.37*2

EREFS IS5 16 KnREMBESHAEN
R BALSRRE . SSMAN AR IEERZ
BIRRBIM L E, XX UAYANEHHNEREE, A
ErZOE8AARATEMNNHANE, 05 15 KT
REMBEHAIE B ALEYRITZSEENL
B4 S EA B GaN, AlGaAs FHRTEH ), 5
16 ETT R LM 8 & M1k -& W T LAE 0 M 5 41 K G
Mg, ERENEATETREEMN ML
R~ FETE RSP TEEFEEF LS RS
BOLRB R HE & E ", W EFEREY
MEAME. BRI, AXRNFREEEHNES
EEVSELEM T E, HENAIEMEISELS
I Bt R RD, Bl 13 RERREELEY 5
SEHENLEYR RN RA & 13-15 # 13-16 &
FERRAMMFEETBEZ—, UERERTE
fheY, ETERE-ERERNMLESH AU,
FEU-0) Eplasy, AXFEBRE=FEBEM=FF
MUY SBBRLE RN, B2 LS Y5
FHBEEHE NH EH, XEEEM OH ik, 2—2%
REF B EY .

1 SCEER4

L1 {SEFitA
HESBTERME, FEXERNE _XF MW
MERLEE, =FEH. ZFERAFER¥FEX
R B #9:2002-09-04, WodE 3R H 38: 2002-11-07,

863 1T F Ak MO IEMH R IF KLU, HHEF
B i %) 55 B e o e A B PO BR 5K B BE O A8 B U,
A RRE RIS A R TE ZEE R AT, BA A Y
XA KEEIFRERTHIT, BEFE#ELHR
i1 ;] BRUCKER-300 BY % R 3L R X €, 7557
KR & . L& S B PERKIN ELEMER240C %t
A E o B iE 43 A {3 A VG-ZAB-HS £ B XX
RE o PE UL, B8 EL 5 FAB, £04h
Y% B BRUCKER FTIR Ui, KBr FE o 44 s E
3 X4 BB UE S0 E L, BETHRKIE,
1.2 UEMHER

1.2.1 FEBEMHSEER(UXABRETFRE

K l)

W2 B 2. 12g(0. 02mol) & F 70mL Tk Z.8%
1, il A 2mL HOAc, ¥ EREBRIEINEIESR 2. 72¢
(0. 02mol) F FBLHEA 200mL 60% ZBEHEHE F,
W 2h AR E RS 28, RS ETRE o6 E K
4.26g, R 95%, FHZBEELGH,

1.2.2 XHBEXFBES_FER(C)MEM

FREUZE MG 2K B B R 0.224g(1mmol), DA
15SmL X/KZE, B EEME., EREIZIBAT 518
BAIAE 1. Immol Ga(CHs) 5 B SmL F/K B .
HEEMTREFOQIZHERYE, ARESHE™
B RN S ST k4L I 15min, TR B € E
14 0. 32g, #& 58 > 200C , = FE 4 100% . TTE 531 {E
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(BER{H, % ): C: 59.48(59.44), H: 5.20(5.26), (KBr, ecm™'): 3209.2(w). 3030. 7(s). 2958.91s).
N: 8.52(8.67); IR (KBr, cm™'): 2968.9(s), 1639.7(s), 1611.2(s), 1555.3(s)., 1490.0is).
1598.9(s), 1515.5(s), 1439.2(s), 1386.7(s), 1447. 8(s), 1364.0(s), 1289.3(m), 1205.3(=).

1363.0(s), 1197.9(m), 1007. 1(s), 849. 5(s), 749. 9
(s); "H NMR( 8, ppm): 8. 89(s, 1H,-CH=N), 8. 17 ~
8.19(d, 2H, Ar-H), 7.42~7.67(m, 8H, Ar-H),
-0.08 (s, 6H, Ga(CH:)2); MS (m/e): 324.1
(1.7% ), 323.1(1.0% ), 322.0(2.7% ), 307.1
(97.0% ), 293.1(1.2% ), 291.1(1.7% ), 223.1
(2.1%), 163.0(22.2%), 161.0(33.7%), 105.0
(63.6% ), 99.0(39.6% ), 77.0(61.2% ), 70.9
(65.2% ), 68.9(100% ) .

1.2.3 RIFAFEFBEFRESE _FER(NY

Sy

FREL 0. 259g(1mmol) B2i& 3 5 15mL TT/K AR
RO B. BMAKHETEERNIANS
1. Immol Ga(CH;)s § 5SmL JTG/K KB . 5 @ ERA
BEZEHZHEEE, FRERESE. BNx
B G 4k 52 N 15min. il T 7 WS AR & R W K
0.35g, =R %) 100% ., TR E CEIRME, %): C:
53.77(53.75), H: 4.62(4.48), N: 7.73(7.84); IR
(KBr, em™'): 3447.9(w), 2960.7(s), 1610.7(s),
1578.8(m), 1510.7(s), 1474.1(s), 1448.6(s),
1360. 6(s), 1202. 7(s), 1009. 6(s), 898.9(m), 734. 8
(s); '"H NMR( 8, ppm): 8.89(s, 1H, -CH=N), 8.18
(s, 1H, Ar-H), 8.08(d, 1H, Ar-H), 7.36 ~7.67(m,
7H, Ar-H), -0.08(s, 6H, Ga(CHs) 2); MS(m/ e):
357.8(1.8% ), 355.8(1.8% ), 344.7(23.1% ),
342.8(100% ), 341.7(17.4% ), 340.7(98.3% ),
198.8(1.3% ), 187.9(1.7% ), 139.0(19.8% )
125.9(2.6% ), 111.0(13.9% ), 100.9(16.8% ),
99.0(17.7%), 84.9(9.7% ), 70.9(30.2% ), 68.9
(43.9%)

1.2.4 XMPEABRERRES _FEHGB)X

G

FREX 0.238g(1mmol) Bk 4 5 15mL TAKER
EHRHERHMEB., MK TEEBRRNIAS
1. lmmol Ga(CHs)s Ky SmL oK W . 5 G EMA
BMEFREIBHEBE, BRERETE, BNz
EE S 4K B2 R 15mine H T 7 W15 A% 2 T R B i
0. 34g, =% %) 100% . TTE4SHE (EISHE, %): C
60. 58(60.59), H: 5.80(5.64), N: 8.36(8.32); IR

1120.0(s), 1020.6(s) 962.7(s), 832.4(s), 745.7
(s); '"H NMR( 8, ppm): 8. 88(s, 1H, -CH=N}, 8.06
(d, 2H, Ar-H), 7.52~7.67(m, 7H, Ar-H). 2.43
(s, 3H, Ar-CH;), —0.086(s, 6H.Ga(CHs):): MS

(m/e): 338.0(2.1% ), 337.1(0.5% ). 323.1
(67.5% ), 321.0(100% ), 177.0(4.5% ), 175.0
(6.6% ), 119.1(42.3% ), 91.1(20.9% ), 86.9

(5.49%),70.9(16. 1% ), 68.9(23. 0% ) ,
1.2.5 FHBASEFRES ZFREEO)0
&

FREX 0. 259g(1mmol) ACiE 5 5 15mL KKK
EHRHERME. RZAKEAETEERMNAS
1. lmmol Ga(CH;): B9 SmL JTG/K FE W . B 6 F M &
MERCHZEH LB, AKEEFE BT
JE K EE R B 15min, BB HGEE 0. 35g. &
120~ 122°C, FFRA 100% . TTESFE (i
{8, % ): C: 53.79(53.75), H: 4.57(4.48), N: 7.82
(7.84); TR(KBr, cm™'): 3185.6(w), 3010.2(w).
1645.9(s), 1592.9(s). 1560.7(s), 1508.7(s).
1434.6(s), 1362.5(s), 1297.0(s). 1146.8(s).
1048. 8(s), 850.9(s), 759.5(s); '"H NMR( 8. ppm):
9.22(s, 1H, -CH =N), 8.21(d, 2H, Ar-H), 7. 71 (d.
1H, Ar-H), 7.38 ~7.51(m, 6H, Ar-H). - 0. 15(s.
6H, Ga(CH:):); MS(m/e): 357.2(0.3%), 346.1
(4.0%), 345.1(23.3%), 344.2(16.9%), 343.1
(100% ), 342.1(18.1% ), 341.1(98.4%), 196.9
(2.8% ), 195.0(2.9% ), 105.1(58.1% ), 77.1
(31.7% ) o

1.2.6 XPBMAEEERTRES _FEK

(10) & B

FRIER 0. 254g(1mmol) ACE 6 5 15mL LK KR
EBBHERMEB. MAKRBETEERENIANA
1. Immol Ga(CHs)s B9 SmL Jo/K HiHF WK . B & F T
A GG I ZEE TG, B KERE™ & st
JE#EE L 15min, I THERIGHEAEE 0. 35g. 14
& 114 ~116°C, F=ERA100% , TEHHE (Bt
fH,%): C: 57.86(57.79), H: 5.49(5.38), N: 7.96
(7.93); IR(KBr, ecm™'): 2963.7(w), 2329.3(w).
1600.2(s), 1511.2(s), 1443.1(s), 1361.9(s).
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1262. 4(s), 1070. 3(s), 1000. 2(s), 964. 5(s), 859. 8
(s), 790.2(s); "H NMR( 8, ppm): 8. 83(s, IH, -CH =
N), 8.17(d, 2H, Ar-H), 7. 61(d, 2H, Ar-H), 7.02 ~
7.50(m, SH, Ar-H), 3.91(S, 3H, Ar-OCH:), - 0. 07
(s, 6H. Ga(CHs)2); MS( m/ e):354.0(2.7% ), 352. 1
(3.6% ), 340.0(12.9% ), 337.0(100% ), 190.9

(8. 1% ), 163.0(3.2)% ), 161.0(4.7% ), 77.0
(18.5% ),
1.2.7 XEMEPFEBES _HFHERHAADH

&

FREX 0. 224g(1mmol) ElfE 15 15mL F/KFIR
sHEOEME. BMAKETEERMNA S
. Immol In{CH;); ¥ 5SmL /K KB K. O GEMRL
MEGEFZHLTEE, ARERET4. N
THEFEME R M 15min, B T W &E A 6 &
0.37g, M > 200C, F~HRA 100%, STEIHE
(BEWD{E, %): C: 52.23(52.17), H: 4.87(4.62),
N: 7.62(7.61); IR(KBr, cm™'): 2970. 3(w), 2357.7
{(w), 1607.5(s), 1576.4(s), 1515.5(s), 1338. 6(s),
1135.8(s), 1006.5(s), 851.3(s), 714.1(s);
'H NMR(8, ppm): 8.89(s, 1H, CN=N), 8.12(d,
2H, Ar-H), 7.38 ~7.52(m, 8H, Ar-H), - 0. 01(s,
6H, In(CHs):); MS(m/e): 368.1(0.7% ), 353.1
(22.9% ), 337.1(4.5% ), 235.0(2.7% ), 218.0
(7.4% ), 205.0(4.2% ), 144.9(30.5% ), 129.9

(8.3% ), 114.9(100% ), 105.1(45.1% ), 77.0
(37.2%) .,
1.2.8 BIEFEFREFERSZHEH(12)

&

FREX 0. 259g(1mmol) Fif&k 3 5 15SmL /KKK
EROBEMK., BMABRHETEERMNA S
1. lmmol In{CHs); #J SmL L/KEER ., HEOFERD
BEFREIFZHEERTE, AREE™4E, HNT
YR AR ML 1Smin, T 1R B AR 0. 40g,
B E> 200C, FEHRY 100% . TTEAE (Hig
B,%): C: 47.84(47.76), H: 4.08(3.98), N: 6.94
(6.97); IR(KBr, cm™'): 2988.4(w), 2921.6(s),
1652. 8(s), 1611.3(s), 1575.9(s), 1489.1(s),
1374. 1(s), 1164. 9(s), 1023.8(s), 952.9(s), 801.7
{(s),741.1(s); '"H NMR( 6, ppm): 8. 89(s, 1H, -CH =
N), 8.19(s, 1H, Ar-H), 8.08(d, 1H, Ar-H),
7.37-7.65(m, 7H, Ar-H), -0.01(s, 6H, In{CH,).);

MS(m/e): 403.9(0.2% ), 401.9(0.7% ), 389.0
(8.59% ), 387.0(27.7%), 343.0(7.9%). 157.0
{14.1%), 155.0(38.1%), 139.0(100%), 114.9
(27.2%), 113.0(11.7% ), 77.0(9. 5% )
2 HR5ME

AR A PBAR RN EEIAA L
SRR BRYE, TEFTBUARKAL G M IR B A SRR
YA FEF 4 (Scheme 1), TEW W H M BEEEHY 54 Al
HRWA, XEERFANBEMLE, FTRAK
m YA R, BER LA BT, — BBt iR &Y
S&REMAR, ZLURRSEHS S, RS H T %k
MARTEA R IEMERE, —BES5ERE
WUHCE A 4

' N’ L N=
L, H —_— ' RN N
RZ R:/ P>

Scheme 1

HTF=FER = F R RS TE
R B TEX BT AKEESFBIER DT, LITK
RIS R NIER, B TEAEE RSP R b s
RN R ARST, R A T 42 )RR Y AT, LA B
i FEEL, RERLERBIR L, TR bR =
FERI=FEREENER, RAERmeEEN
BIZEE T, AIRRY, FHEEXLe) 5 =F&
B, = MR8 B2 RE 88 I0UR) s 3E AT, B A IR
BEXKESEB L, BEE RN AHET, FEZBZEHE
TR ARl R B TV B0 B S AT, R BT B A
BE(1~5) 5 =FREKX=FEMUERLL 1: 119
BB EE RN, ENAHNY _—RELRBESY. #HET
PR (6 ~12) AN T BN L TE A4
(Scheme 2) . N LLEF 2 BRIFEF 4 L AT &
Br=y), A BRSSP C.H N TE ST ESS
Wit EHARFARR S EANREYHEZRFFS K.
BHEIMEGYEYE EHERK, Harkayid
AR B, o A R I E

AR EYRILSNEE S, Bkt 1650em ™" [
RYPR R AR PR BT R, SIERIMIRERR LIRS
SRMEREMFE. FEREY. ¥7E 2950cm
EHEB T HEBGER C-H B%8HRk3), BR5£EHM
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N ~ R
- NS
| = E + M(CHs) ——— N
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Y&
1~5 6~12
Scheme 2
n 5 3 7 p p 1989, 28, 1208.
R - - I al OCHs H [2] Schumann H., Hartmann U., Dietrich A., Pickardt ]J.
. 0- p- 3
R H m-Cl p-CH, H H H Angew. Chem., 1988,100, 1119.
s N .
M _ _— _ i — Ca [3] Schumann H., Just O., Nickel 5., Weimann R., Gottschalch
7 8 9 10 11 12 V., Keller B. P., Schwabe R. Adv. Mater., 1994, 6, 768.
R, H H 0-Cl p-OCH, H H [4] Robinson G. H. Coordination Chemistry of Aluminum, VCH:
R2 m-Cl p-CHs H H H m-Cl New York, 1993.
M Ga Ga Ga Ga In In [5] Mason M. R., Smith J. M., Bott S. G., Barron A. R. J. Am.

BERY R EAE, 7E 1440 1 1380cm ' A4 H BUAFIE
AR C-H EME NIRSIKYL, §E T HEEH
BIfFTE. L&Y 6 ~12 ¥ '"H NMR (4l 5 #4514
HEE, EEERFHEFEAHE L9 Oppm £
A, SREMATEALSY KR 9. 4ppm
EAEMENB AL, HHEREES, XA TEA
s 53 &RBOECAL)E, BEER D FRERGE
TRERF A B R EEEN, S&RMAENTE
BT R S BLAE - 0. 15ppm | - 0. 01ppm
ZE, Hhpi, HAFMNESMHR=F K
(-0. 1ppm) F4E A = E 4 ( - 0. 18ppm) FEA A
. BIAEBANEEYHRIETHHIAT —EFE
B4y F B FIE, X TERMLE T RS R, AT
HFEMT LBRBENIIREGH, HEESYLEK
BESMTFHEMESY, B T BRAFLE “Ca fl"Ga
FEEAME, BEENEEANEM 66%, Frili
BT IRE S RE.

2 % X W
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Synthesis and Characterization of Organogallium or Indium Complexes of Aroylhydrazones

ZHU Shan-Wei YUAN Fang YANG Min ZHU Cheng-Jian PAN Yi*
( School of Chemistry and Chemical Engineering, Nanjing University, Nanjing 210093)

Organometallic compounds of Group 13 metals are potential precursors for MOCVD and ceramic materials,
important co-catalysts for polymerization of olefins. Five dimethylgallium and two dimethylindium complexes of
aroylhydrazones, prepared by condensation of aroylhydrazines with substituted benzaldehydes, have been obtained
by the reactions of aroylhydrazones with trimethylgallium or trimethylindium in benzene in mnearly quantitative
yields. All the compounds obtained have been fully characterized by IR, 'H NMR, Mass spectroscopy and ele-
mental analysis. In the complexes, the metal is directly bonded to the oxygen of the hydrazone group and enaminic

nitrogen to form intramolecular coordinated five-member ring structure.

Keywords: alkylgallium alkylindium aroylhydrazone complex

e TN FEBETE RN oo | o=
mmAg 0 & oo s BEELEHEAR
B FEERESLEE
HR I M [ A=t 4 XYL [k S ot A= St SThREH H
HREAE (1) DIRERC L fb2E (1) KLY (1) AR A & RMER (1) £ E
(2) o Fi%E (2) aREMRHYTFEERY (2) B EE (2) ThREST £
HESIm W B+ HEEBHE % EHE e 2 R B+
ERREHF FPHEHF R 5 B AuE
H e B 12 KRB M <F E B % BEE
AR B R 3R PR E T
B0 B BT R B B
EEHREE
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1. BRAAKRERBEREXE VL #0 ERTHEIEXE,
2. BELHERTITA/E . SR EE,
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BUREFRF .
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