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I. M& dau

Hidrotris (3,5 - diisopropylpvrazolyl) borat (Tp'™) la mét phéi tit cho 6e, méic o ¢b
thé phédi tri qua 3 nguvén ti N:

iP /

iP 3, iPr

Mot s6 phite chit cua kim loai chuyén tiép véi Tp'™ da duge téng hgp, mghivdién
cuu va ung dung trong cac linh vuc khac nhau nhu: hoa hoc xiic tac, qua triririnh
chuvéen dién i, hoa sinh, ... [1, 2, 3, 4, 3].
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Trong cdng trinh trude |6] ching téi da téng hdp va nghién cttu phite ch &t Tr'p'p
- M - erotvl (M: Fe, Co, Ni. crotyl: - CH, - CH = CH - CH.) bang phuong phayp pplphd
hap thu hdng ngoai. Két qua cho thay Tp''™ 1a mét phéi tit 2 hodc 3 cang tuy thauwde
vao trang thai ton tai cua né. Tuy nhién, bang phudng phap phé hiap thu homg ngzozoai

khéng cho thong tin chinh xac vé cach phéi tri cua crotyl .

bé lam sang to cau tao cua phie chat Tp''™ - Ni - crotyl, trong cong trimh rn nav
chung toi nghién citw phue chat bang phuong phap phé céng hudng tit hat nh.an « ( (*H
- NMR)

1. Thue nghiém

1 - . - oA -~ v oat « »- I A" » -~
['at ca cac thi nghiém déu duge tién hanh dud khi quyén agon. Cac dung 1 n mdi

déu dude lam kho va chung cat trude thi nghiém.
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Phé cong hudng tit hat nhan 'H - NMR dude ghi trén may quang phé Bruker
AC 200 ('H. 200 MHz) va JEOLEX 400 ('H, 400 MHz). Cac dung moi dung dé ghi
pha déu duge lam khé va bao quan dudi khi quyén Ar.

1. Tong hop phéi i Tp'[1)

Cho 15,1g (O0,1mol) 3,5-dnusopropvlpyvrazole va 1,66g KBH, (0,03mol) vao binh
cau. Hén hop duge dun néng tu ti, vita dun vita khuiy dé loai hét H.. Giit nhiét d6
cua phan ung ¢ 260°C cho i khi khéng con H. bav ra nita. Hdn hgp phan ung dude
lam lanh téi nhiét d6 phong sé thu duge chat ran trong suét mau vang. Chiét bang
CH,Cl.. Dich chiét duge lam khé bang chan khéng. Két tinh chat ran thu dugde bang
pentan sé thu dude tinh thé Tp'" mau trang va cé cac théng s6 phu hdp vdi tai
liéu[1]. Hiéu suat 82%.

2. Tong hop Tp'™ - NiCl[6]

Thém tur tit dung dich Tp'** (0,1 mol) da dudc hoa tan trong THF (20ml) vao
dung dich NiCl, (0,1mol) da duge hoa tan trong CH,OH (30ml). Hén hgp phan iing
duge khuay déu trong 1 gid. Loal dung mé: dudi ap suat thap. Hoa tan hén hgp thu
duge trong CH.C1,, sau dé két tua duge loc hit, ria bing pentan, lam khé dudi ap
suat thap chat ran sé thu dude Tp'™ - NiCl tinh khiét cé mau do. Hiéu suat 80%.

3. Téong hop Tp'"™ - Ni - crotvl[6]

Vita thém vira khuay 2,5ml dung dich crotyl - MgCl 0,27 M trong Et.O vao
{0ml dung dich Tp'"" - NiCl (197mg, 0,352mmol) trong THF & nhiét dé thap. Sau khi
16t dung dich crotyl magie clorua, tép tuc khudy déu hén hgp 30 phut nita. Loai
lung méi dudi ap suat thap. Chiét hén hgp bang pentan (10ml). Loc dé loai b phan
hat ran khéng tan. Dung dich thu duge lai duge ¢6 dudi ap suiat thap. Hoa tan chét
an thu dude bing axeton va git d nhiét d6 thap (-20°C) sé thu dude tinh thé mau

i cam. Hiéu suat 80%.

I1. Két qua va thao luan

Phé cong hudng tir hat nhan cia Tp''' - Ni - crotyl 8 cac nhiét dé6 khac nhau
wige dua ra trén cac hinh 1 va 2.

Trong phite chit, croty] ¢6 thé tén tai d dang n' hoac n:
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Néu croty] ton tai d dang n! thi trong phé 'H - NMR sé quan sat duge pic cua 2
rouvén td H thude nér dé1 (Hd va He) va pic cua 2 nguvén ta H thude nhém
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metylen (Ha va Hb), cing véi pic cua H thudéc nhém metyl (3He). Néu crotyl ttém 6 t tai
3 dang n® thi phd 'H - NMR sé phiic tap hon.
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Hinh 1: Phé 'H - NMR cua Tp'"- Ni - crotyl.
(1): ¢ -20°C (CD,Cl,); (2): +25°C (CD.CL,) (3): d +70"C (C.Dy).
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Hinh 2: Mét phan ciia phé '"H-NMR cnia Tp'""Ni-crotyl ¢ 25"C (CD,CL).

Dua 40'C, trong pho 'H - NMR cua Tp'!'" - Ni -

crotyl ngoal pic cua He con

man sat duge 4 pic cuna Ha, Hb, He, Hd tar & tudng ang la 2,59; 1,79; 4,66 va
,56ppm. Sau day la két qua phan tich dé chuvén dich hoa hoc va hang s6 tudng tac

pin-spin:
& =4.66 ppm
Hc
0 =2.59 ppm CHeg
o 0 =0,53 ppm
Hb Hd
5 = 1,79 ppm d=2.56 ppm

Jac = 6.8 Hz
Jbc = 12.8 Hz
Jcd = 12.4 Hz

Jce = 3.0 Hz
Jde =b.4 Hz

Két qua trén chitng t6 dudi 40°C, trong phitc chit nhém crotyl phéi tri theo

c: 2 kieu n' van’.

Khi nhiét dé tang lén, pic cia Ha va Hb bién d6i va réng ra. Tai 50°C, hai pic

nyv két hap lai thanh mét. Su thay déi nay cé thé duge giai thich theo so d6 sau:
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Su quay quanh lién két M-C sau khi phan olefin tham gia phdi tri tao rai «céacac
dang déng phan, trong dé vi tri cia Ha va Hb bi dao ngude. Néu qua trinh maaay
nhanh hon téc d6 quay ciia momen tit thi hai pic Ha va Hb sé dan réng ra va cruudiéi
cing sé két hdp lai thanh mot pic don. Do dé, tai nhiét do cao nhat (+70°C’), «quuma
trinh quay 14 nhanh nhat va chi quan sat duge 1 pic réng. O nhiét dé nay, rihiéémom
crotyl hAu nhu phéi tri v8i Ni theo kiéu n°.

Vay trong phite Tp'™™ - Ni - crotyl, phéi tit crotyl c6 thé phdi tri theo kiéw nn'
hoac n* va hai dang nay c6 thé chuyén déi cho nhau tuy thudc vao nhiét dé.

Trong suét khoang nhiét dé nghién citu (-20°C -» +70°C), trong phé 'H - N'MWUR
chi xuat hién 1 pic rit sic ctia 3 proton thuée vong pyrazolyl. Diéu dé chimmg 1td) 5 3
vong pirazolyl hoan toan tudng ducng, tic 1a Tp'’" phéi tri theo kiéu 3 cang. (Ciac |pipic
céng hudng cua cac proton thudc Tp''" tuong ung la: 1,05( 18H, dd, 6 CH,, “.J=1112,
‘J=3); 1,25(( 18H, dd. 6 CH,, *J=12, *J=3); 3,00(3H, M, CH); 3,60(3H, M, CIHH),
5.90(3H, S, 3Hpy).

1. Két luan

Da nghién cttu phitc chat Tp''*Ni - crotyl bang phudng phap 'H - NMMR
tai cac nhiét do khac nhau. Két qua cho thay Tp'™ la phéi tu 3 cang, con crotyll | la
phéi tit 1cang d nhiét dé dudi 40°C hoac 3 cang 6 nhiét do cao hon.



Vehién cun cau tao cua phice chat... 17

TAI LIEU THAM KHAO
N Kitajima, K.Fupsawa, C.Fupimoto, Y. Moro-oka, J Am Chem. Soc.
114(1992), 1277,
K. Mashima, S.Fujikawa, Y Tanaka, Organometallics, 14(1995), 2633.
Klose, E. Solari, C Floriani, J.Am. Chem. Soc., 116(1994), 9123.
N. Kitajima. Y.Moro-oka, Chem. Reuv., 94(1994), 737.
i, M.Akita, N.Shirasawa, Sh. Hikichi, Y. Moro-oka, Chem.Com., 1998, 973.

¢ Trieu Thi Nguvét, Va Dang D§, Trinh Ngoc Chau, M.Akita, Y Moro-oka, Tup
chi Hoa hoc, . T .37, s6 4(1999), Tr.40.

" N. Shirasawa, Trieu Thi Nguyet, Sh. Hikichi, Y. Moro-cka, M. Akita,
Organometallics, 20(2001), 3582.

ViU JOURNAL OF SCIENCE, Nat. Sci., 8 Tech. T XIX, N1, 2003

STUDYING THE STRUCTURE OF CROTYL COMPLEXES OF
Ni WITH HYDROTRIS (3,5 - DIISOPROPYLPYRAZOLYL) BORAT
BY 'H - NMR

Vu Dang Do, Trieu Thi Nguyet, Trinh Ngoc Chau
Department of Chemical, College of Science, VNU

The coordination mode of hvdrotris - (3,5 diisopropylpyrazolyl) borat (Tp'")
ard crotyl in the complex Tp'""Ni-crotyl have been studied by variable temperature
‘tF-NMR experiments. The results indicate that, the interconversion forms of crotyl

liland n' « n' are present in the complex.



