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Compounds 2,4, and 5 were found to be inert toward 
the metathesis of cyclooctene or l,g-decadiene, even in 
refluxing monomer. However, a mixture of 5 and AlC13 
rapidly catalyzes ring-opening metathesis polymerization 
of cyclooctene at 25 "C either under N2 or in the air, 
forming high-molecular-weight poly( 1-octenylene) within 
minutes.2I The activity of this system is akin to that of 
Tp'W(CHC(CH3)J(O)C1/AlCl3, which we have previously 
reported.' A mixture of 6 and AlC13 showed limited ac- 
tivity for the acyclic diene metathesis polymerization of 
1,g-decadiene over a 12-h period at 90 
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Supplementary Material Available: Text giving synthetic 

details for the preparation of 2,4, and I and complete 'H NMR 
and 'Y! NMR data for 2,4, and 5 and tables of thermal param- 
eters, positional parameters, and bond lengths and angles 88 well 
ae details of the X-ray crystal structure determination of 2 (20 
pages). Ordering information is given on any current masthead 
page. 
OM920240Q 

(21) Polymer prepared under an N2 atmmphere: M, = 98900, MJM. 
= 1.2. Polymer prepared in air: Ma = 90OO0, MJM. = 1.2. 

(22) Approximately 5% internal olefin waa formed, BII indicated by 'H 
NMR spectroecopy of the reaction mixture. 
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Summary: A series of osmium meso -tetra-p -tolyl- 
porphyrin carbene complexes, (lTP)Os=CRR' [R, R' = 
p-tolyl(1); R = H, R' = SiMe, (2), COgt @)I, have been 
prepared by treating [Oscrrp)], wlth the appropriate dia- 
zoalkane (N,CRR'). The carbene complexes, 1-3, and 

Os(TTP)(py), catatytically convert ethyl dlazoacetate to 
diethyl maleate and diethyl fumarate in high yields and 
high stereodecMy. The ZfEratios range from 18:l to 
281. Olefin also can be produced from N2C@CBH4- 
CH3), but not from N2CHSiMe3. 

Although the organometallic chemistry of metallo- 
porphyrins has developed rapidly over the past few years? 
work in this area involving osmium porphyrin complexes 
has received lesa attention. Moreover, while various me- 
talloporphyrina catalyze the production of olefins: cyclo- 
propanes,' and the oxidative carbonyhtion of amines: use 
of osmium porphyrins for catalytic reactions has been 
limited thus far to oxidations of alkenese6 We have re- 

the OS" wmplex- [08(rrP)121 os(rrpxc0xPY)~ and 

(1) 1990-1995 Presidential Young Investigator. 
(2) (a) For lead references, see: C o h ,  J. P.; Brothers, P. J. Acc. 

Chem. Res. 1986,19,209. (b) Wayland, B. B. Polyhedron 1988,7,1645. 
(c) Woo, L. K.; Hays, J. A.; Jacobson, R. A.; Day, C. L. Organometallics 
1991,10,2102. (d) Arnold, J.; Hoffman, C. G. J.  Am. Chem. SOC. 1990, 
112,8620. (e) Collman, J. P.; Brothers, P. J.; McElwee-White, L.; h e ,  
E.; Wright, L. J. J. Am. Chem. SOC. 1986,107,4570. (0 Collman, J. P.; 
Brothers, P. J.; McElwee-White, L.; Rose, E. J. Am. Chem. SOC. 1986,107, 
6110. 

(3) Venberg, G. D. Ph.D. Dissertation, Stanford University, 1990. 
(4) (a) Maxwell, J. L.; OMalley, S.; Brown, K. C.; Kodadek, T. Or- 

ganometallics 1992,11,645. (b) Callot, H. J.; Piechocki, C. Tetrahedron 
Lett. 1980,3489. (c) Callot, H. J.; Metz, F.; Piechocki, C. Tetrahedron 
1982,2365. (d) Callot, H. J.; Schaeffer, E. Nouu. J. Chim. 1980,4,311. 
(e) Doyle, M. P. Chem. Reo. 1986,86,919. (0 Brookhart, M.; Studabaker, 
W. B. Chem. Reo. 1987,87,411. (g) OMalley, S.; Kodadek, T. Tetra- 
hedron Lett. 1991, 32, 2445. (h) Maxwell, J.; Kodadek, T. Organo- 
metallics 1991, 10, 4. 

(5) hung, T. W.; Dombek, B. D. J. Chem. Soc., Chem. Commun. 1992, 
205. 
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cently begun studies on organometallic osmium porphyrin 
compounds. Subsequent to our preparation of the first 
osmium porphyrin silylene complexes,' we turned our 
attention to the reaction of these complexes with diazo 
reagente. We report herein the synthesis of a aeries of new 
osmium porphyrin carbene complexes and the highly 
stereoselective, catalytic formation of olefins from diazo 
compounds. 
As a potential new route for the formation of coordi- 

nated silene ligands (q2-R#i==CFQ, the porphyrin silylene 
complex (TTP)Os=SiEtz.THF* was treated with di-p- 
tolyldiazomethane. However, the reaction resulted in 
displacement of the silylene ligand and formation of the 
carbene complex ( T T P ) O S = C ( ~ - C ~ H ~ - C H ~ ) ~  A more 
direct method for preparing these compounds involves 
treating [Os(TI'P)]? with the appropriate d i a " ,  as 
shown in eq 1. In a typical reaction, (TTP)Os<(p- 
' /~[OS(TTP)]~ + NzCRR' - (TTP)Os=CRR' + N2 (1) 

1, R = R' = p-CsHd-CH3 
2, R = H, R' = SiMe3 
3, R = H, R' = C02EI 

C6H4-CH3)2 (1) was prepared under N2 by adding a 
benzene solution (3 mL) of di-p-tolyldiazomethane (8.3 mg, 
37.4 pmol) to a stirred solution of [Os(TTP)], (32.0 mg, 
18.6 pmol) in benzene (6 mL). After 1 h, the solution was 
passed through a neutral alumina column and impurities 
were eluted with benzene. The carbene complex was 
washed from the column with benzene/THF (201 v/v). 
Removal of the solvent under reduced pressure yielded 37.6 

(6) Che, C.-M.; Chung, W . 4 .  J. Chem. SOC., Chem. Commun. 1986, 

(7) Woo, L. K.; Smith, D. A.; Young, V. G. Organometallics 1991,10, 

(8) Abbreviations: TTP is meso-tetra-p-tolylporphyrinato, THF is 

(9) Collman, J. P.; Barnes, C. E.; Woo, L. K. h o c .  Natl. Acad. Sci. 

386. 

3977. 

tetrahydrofuran, and py is pyridine. 

U.S.A. 1983,80,76&1. 
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ambient temperature produces (TTP)Os02 and 4,4'-di- 
methylbenzophenone over the course of several days as 
monitored by 'H NMR. However, complex 1 shows no 
reactivity toward MeI, acetone, ethanol, or hexamethyl- 
silacyclopropane over a period of several days at  ambient 
temperature. 

When anaerobic benzene solutions of [Os(TTP)], are 
treated with excess ethyl diazoacetate, rapid evolution of 
gas is observed and high yields of diethyl maleate and 
diethyl fumarate are obtained (Table I). Depending on 
reaction conditions, the final metal products consist of 
varying ratios of the (ethoxycarbony1)carbene complex 3 

olefin formation occurs with a ZIE ratio of 261. The high 
stereoselective formation of diethyl maleate is also cata- 
lyzed by the carbene complexes 1-3 and the monomeric 
complexes (Tl'P)Os(CO)(py) and (TTF')0s(py),.l6 Table 
I summarizes yields and product ratios. These are the 
highest olefin stereoselectivities for the decomposition of 
diazo compounds reported to date." The largest diethyl 
maleateldiethy1 fumarate ratios (151) from ethyl diazo- 
acetate were observed independently by Collman and 
Venburg using a ruthenium porphyrin ~atalyst .~ Quali- 
tatively, reactions catalyzed by [OsCl'l")],, or the carbene 
complexes 1-3, reach completion in seconds. Catalyst 
activity appears to remain constant over a period of greater 
than 1 week. Thus, additional NzCHCOzEt may be added 
to catalyst solutions with virtually quantitative conversion 
to olefin and no loss in stereoselectivity. Os(TTP)(py), 
and (Tl'P)Os(CO)(py) show much slower reactivity. For 
example, the bis(pyridine) complex requires 1 h to com- 
pletely convert 0.1 mL of ethyl diazoacetate to olefin. This 
presumably reflects the need for a vacant coordination site 
in order to generate an initial carbene complex. 

Steric factors appear to play an important role in the 
rate of olefin formation. When [0s(l"P)IZ is treated with 
excess N2C(P-C6H4-CH3), in THF, formation of tetra- 
tolylethylene18 occurs qualitatively on the time scale of 
minutes. However, no olefin is observed by 'H NMR when 
N2CHSiMe3 is the substrate over a period of days at am- 
bient temperature. The lack of coupling in this case may 
be due to the large steric constraints of the trimethylsilyl 
group. 

When (TTP)Os----CHSiMe3 and (TTP)OS=C(p-C&&- 
CH3)2 are treated with N2CHC02Et, only diethyl maleate 
and small amounts of diethyl fumarate are produced. No 
evidence for the formation of mixed olefins is observed by 
'H NMR or GC. In addition, the final metal products are 
the original carbene complexes, (TTP)Os=CHSiMe3 or 
(TTP)OS=C(P-C~H~-CH~)~, respectively. This suggests 
that the catalytic reactions may involve an intermediate 

and [OS('ITP)]2. 'H NMR and GC analyses" indicate that 

Table I. Catalyst Summary for the Formation of Olefinr from 
Ethyl Diazoacetate' 

maee pmol % olefin 
(mg) of Os cis/trans yield turnovers 

catalvst ( i0 . l )  (hO.01) (*2) (*3) (*5) 
~ 

[OS('ITP)12 2.7 3.14 26 92 140 
25b 94b 284b 

('ITP)oSC(tolyl)2 3.4 3.23 18 94 122 
('ITP)oSCHSiMes 3.5 3.70 25 99 128 
(TTP)OsCHC02Et 3.6 3.81 24 100 127 

25b 1006 255b 
2Sb 1006 376b 

('ITP)OS(PY)z 3.5 3.44 26 93 129 
(TTP)Os(CO)(py) 3.7 3.83 22 93 102 

'Conditions: 0.100 mL (0.952 mmol) of N,CHCO,Et. 0.100 mL of 
dodecane, 5.00 mL of Cs&,'22 "C. *Subsequ&t addkion of 0.100 mL 
of NZCHC02Et. 

mg (96%) of brown solid.1° The 13C chemical shift of the 
carbene carbon (261.6 ppm) of complex 1 is characteristic 
of a typical carbene complex." Preliminary data from a 
single-crystal X-ray diffraction study confii the assigned 
osmium porphyrin carbene structure for 1.12 

The (trimethylsily1)carbene complex 2 was prepared in 
a manner similar to that for the di-p-tolylcarbene complex 
1.13 Preparation of the (ethoxycarbony1)carbene complex 
3 required slow addition of ethyl diazoacetate to a solution 
of [Os("P)], in order to minimize the catalytic produc- 
tion of olefins (vide infra).14 This procedure is similar to 
one reported by Collman for the ruthenium analog." All 
three carbene complexes decompose to uncharacterized 
compounds on exposure to air. Treating the di-p-tolyl- 
carbene complex 1 with an excess of pyridine N-oxide at 

(10) Analytical data for ( ' Z T P ) ( ~ ~ ( C ~ H I C H &  'H NMR ( c a s )  
8.15 (8, 8 H, &H), 8.01 (d, 4 H, aryl), 7.88 (d, 4 H, aryl), 7.29 (dd, 8 H, 
aryl), 6.03 (d, 4 H, carbene-aryl), 4.26 (d, 4 H, carbene-aryl), 2.38 (8, 12 
H, CHs), 1.69 (8, 6 H, carbene-CHJ ppm; 'q NMR ( C a d  264.6 ppm (8, 
Oe=C); UV-via 410 (soret), 522, 548 nm; MS(E1) found (calcd) 
m / e  1055 (1055) [M + HI+, 964 (964) [M + H - tolyl]+. Analytically pure 
material was obtained by crystallization from ethanol to produce 
(TI'P)(h4(C&4CHS)r2EtOH. 'H NMR ( C a d  confirms the presence 
of two molecules of ethanol per porphyrin, which appear at  3.24 (dq, 4 
H, CHd, 0.88 (t, 6 H, CHS), 0.31 (t, 2 H, OH) ppm. Anal. Calcd (found) 
for OSC&~N~O~: C, 70.25 (69.99); H, 5.46 (5.15); N, 4.89 (4.69). 

(11) (a) Dotz, K. H.; Fischer, H.; Hofmann, P.; Krei i ,  F. R; Schubert, 
U.; Weias, K. Transition Metal Carbene Complexes; Verlag Chemie: 
Deerfield Beach, FL, 1983, pp 70-71. (b) Gallop, M. A.; Roper, W. R. 
Adu. Organomet. Chem. 1986,25,121. 

(12) Manuscript in preparation. Crystallographic data for C A N 4 0 8 :  
Space grou C2/c; cell constants a = 28.003 (6) A, b = 14.385 (3) A, c = 
33.748 (8) i,@ = 114.51 (2); R = 4.97%, R, = 6.49%; d- = 1.856 (8) 
A. 

(13) (TTP)Os=C(H)Si(CH3)s (2) was prepared under N2 by the ad- 
dition of a he.ane/benzene solution (3 mL) of (trimethylsily1)diazo- 
methane (24.6 pmol, 9 X 10-9 M) to a stirred solution of [oS(TI'P)J2 (23.3 
mg, 13.5 pmol) in 6 mL of benzene. After 2 h, the solvent and excess 
(trimethyhily1)diaethane were removed under reduced pressure. 
Recrystallizing the solid from 2 mL of cold hexane and filtering produced 
19.7 mg (76.9%) of brown product. 'H NMR (ca& 28.95 (8, 1 H, 
=CHSiMes), 8.01 (8, 8 H, P-H), 7.93 (dd, 8 H, aryl), 7.24 (d, 4 H, aryl), 
7.17 (d, 4 H, aryl), 2.32 (8, 12 H, CHS), -1.41 (e, 9 H, (CHS),Si) ppm. 13C 

nm. Anal. Calcd (found) for OsSiN4Cs2Ha: C, 66.07 (64.91); H, 4.91 
(4.73); N, 5.93 (5.80). 

(14) (TlT)Os=CHCO2Et (3) was prepared under N2 by the slow ad- 
dition (10 h) of ethyl diazoacetate (50 &, 0.48 mmol) in 50 mL of toluene 
to a vigorously stirred toluene solution (15 mL) of [Oe(TI'P)J2 (101.5 mg, 
0.59 pmol). After the addition was completed the solution was stirred 
for an additional 1 h. The resulting solution waa concentrated to 26 mL 
under r e d u d  preaaure and eluted down a Florid column (1 an diameter 
X 10 cm long). Impurities were removed with toluene, and the product 
was eluted with toluene/THF (101). Removal of the solvent under 
reduced pressure afforded 87 mg (78%) of orange-brown solid. Recrye- 
tallizetion of the resultant solid from toluene/hexane produced 37 mg 
(33%) of dark crystals. 'H NMR ( C a d :  21.60 (e, 1 H, -CHCO&), 8.35 

0.26 (t, 3 H, =CHC02CH2CHs) ppm. "C NMR (c&): 211.6 ppm (d, 
JCH = 132.8 Hz). W-via (C&): 398,408 nm. Anal. Calcd (found) for 

NMR (Cas): 295.5 ppm (d, JCH 124.4 HZ). UV-viS (C&): 388,420 

(8, 8 H, &H), 8.02 (d, 4 H, aryl), 7.96 (d, 4 H, aryl), 7.28 (d, 4 H, aryl), 
7.19 (d, 4 H, aryl), 2.36 (8, 12 H, CHs), 2.67 (q, 2 H, =CHCOzCH2CHs), 

C62H42N40802: C, 66.08 (66.04); H, 4.48 (4.78); N, 5.93 (5.33). 

(15) HP 5890 Series I1 GC using a DB-5 capillary column (30 m, 0.32 
mm, 0.25 pm) with Ti = 50 OC for 1 min followed by a temperature ramp 
of 10 OC/min for 10 min. 

(16) In a typical experiment, 3.4 mg (3.23 rmol) of ("P)Os=C(tolyl)2 
and dodecane (0.10 mL, 44 mmol) were stirred vigorously in 5.0 mL of 
benzene under an Nz atmosphere. Addition of ethyl diazoacetate (0.10 
mL, 95 "01) resulted in the rapid evolution of gas which stopped after 
1 min. Olefin product ratios were determined by GC analysis.1s 

(17) (a) Maas, G. Top. Curr. Chem. 1987,137,75. (b) Wulfman, D. 
5.; Poling, B. In Reactiue Intermediates; Abramovitch, R. A,, Ed.; Plenum 
Press: New York, 1980; Vol. 1, pp 321-512. (c) Wulfman, D. 5.; Lin- 
strumelle, G.; Cooper, C. F. In The Chemistry of Diazonium and Diazo 
Groups; Patai, S., Ed.; John Wiley: New York, 1978; Vol. 2, Chapter 18. 
(d) Shankar, B. K. R.; Shechter, H. Tetrahedron Lett. 1982,23,2277. (e) 
Oshima, T.; Nagai, T. Tetrahedron Lett. 1980,21, 1251. (0 Bock, H.; 
Wolf, H. P. J. Chem. SOC., Chem. Commun. 1990,690. 

(18) Spectroscopically equivalent to an independently prepared sam- 
ple synthesized by coupling 4,4'-dimethylbenzophenone with Zn and 
TiCl,. (a) Mukaiyama, T.; Sato, T.; Hanna, J. Chem. Lett. 1973, 1041. 
(b) McMurry, J. E.; Fleming, M. P.; Kees, K. L.; Krepski, L. R. J .  Org. 
Chem. 1978,43, 3255. 
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trans-bis(carbene) complex. A moderately stable tram- 
bis(carbene) complex crrP)Os[=C(pC&-CHJ,1, (4) can 
be prepared by treating (TTP)OS==C(P-C~H~-CH~)~ (1) 
with additional N2C(p-C&4-CH&.1g A signal at 305 ppm 
in the 13C NMR spectrum of 4 is clearly diagnostic of the 
carbene ligand. However, the bis(carbene) complex 4 is 
always contaminated with the monmbene complex 1 and 
has not yet been isolated in pure form. The olefin-forming 
step may involve attack of a diazo reagent at the least 
hindered carbene ligand of the bis(carbene) complex or 
may involve direct coupling between two biskarbene) 
complexes in a binuclear process. Evidence for the binu- 
clear mechanism was established by monitoring a 701 
mixture of 41. Over the period of days, the bis(carbene) 
complex 4 decomposes to produce tetratolylolefin and the 
mono(carbene) complex 1 (eq 2). Binuclear pathways for 
(TTP)Os[=C(P-CsH4-CH3)212 - 

4 
(TTP)OS=C(P-C&-CH~)~ + 

1 
(p-C&-CHJ 2C-\/ (P-C&-CH3) 2 (2) 

(19) Analytical data for (TTP)Os(-C(p-C,,H4-CH,)1)1: 'H NMR 

8 H, carbene-aryl), 3.12 (d, 8 H, carbene-aryl), 2.42 (e, 12 H, CH3, 1.68 
(e, 12 H, carbene-CHS) ppm; '% NMR (c&) 305.5 ppm (e, 0 8 4 ) .  

(C&) 8.63 (8,8 H, &H), 7.99 (d, 8 H, aryl), 7.33 (d, 8 H, aryl), 5.97 (d, 

the formation of olefine from carbene complexea have been 
proposed for a number of metal complexes.%aJO Alter- 
native processes such as oxidative pathways involving 
radical cations21 cannot be d e d  out at this time. Further 
work is in progrees to addma the mechanistic issuea of ow 
osmium-catalyzed processes. 
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(20) (a) Casey, C. P.; Anderson, R. L. J. Chem. Soc., Chem. Commun. 
1976,895. (b) Schrock, R. R.; Sharp, P. R. J. Am. Chem. Soc. 1918,100, 
2389. (c) Merrifield, J. H.; Lm, G.-Y.; Kiel, W. A.; Gladysz, J. A. J. Am. 
Chem. SOC. 1988,106,5811. (d) Berry, D. H.; Koloski, T. S.; Carroll, P. 
J. Organometallic8 1990,9,2952. (e) S i u n i c ,  J. L.; Pinhae, A. R. Znorg. 
Chem. 1989,28,2400. (0 Mastere, C.; van der Woude, C.; van Doom, J. 
A. J. Am. Chem. Soc. 1979, 101, 1633. (9) Roger, C.; Bodner, G. S.; 
Hatton, W. G.; Gladysz, J. A. Organometollics 1991,10, 3266. 

(21) (a) Trahanoveky, W. S.; Robbh, M. D.; Smick, D. J. Am. Chem. 
Soc. 1971, Srs, 2086. (b) Saw&, Y.; Iehiguro, K.; Kimura, M. Tetrahedron 
Lett. 1984,25,1367. (e) Creary, X.; Wang, Y.-X.; Gill, W. Tetrahedron 
Lett. 1991,32, 729. 

Transition-Metal Complexes with Sulfur Ligands. 
Formation of the Highly Stable Binuclear Nickel 

89.+ Unexpected 
Carbene Complex 

[NI(S,C)], from Nlckel( I I )  Salts, Diamine-Dithiolate Ligands, and C, 
Components (s,c2- = 

l,3-Imldazolldine-l,3-dlylbls( 2-benzenethlolate) (2-)) 

Dieter Sellmann, Werner Prechtel, Falk Knoch, and Matthias Moll 
Institut fur Anorganlsche Chemie 11, University of Erk~~gen-iUihberg, E@w&mdstrasse 1, 

W-8520 Enlangen, Garmany 
ReceivedMarch 13, 1992 

Summary: In quest of model compounds for CO de- 
hydrogenases the interaction of nickel amine-thiolate 
complexes with CO and other C, sources was investi- 
gated, and a new type of nickel-carbene complex, [NC 
(S,C)], (2), was obtained. 2 contains two [Ni(S,C)] 
fragments whose extreme stability is traced back to the 
tridenticity of the carbene ligand and the nickel-thiolate 
bonds. 2 is stable toward concentrated H2S04 and boiling 
HCI but reacts rapMly with nucleophiles to give mononu 
clear [NiL(S,C)] complexes (L = PMe,, PPh3, CN-). 

Nickel complexes with thiolate and amine ligands are 
of interest as model compounds for the active sites of CO 
dehydrogenases (CODH) if they react with C1 compounds 
as COP, CO, or CH3 species.' CODH's contain nickel 

'Part 88: Sellmann, D.; Soglowek, W.; Knoch, F.; Ritter, G.; 
Dengler, J. Znorg. Chem., submitted for publication. 

(1) (a) Ragadale, 5. W.; Wood, H. G.; Morton, T. A.; Ljungdahl, L. G.; 
Der Vartanian, D. V. In The Bioinorganic Chemistry of Nickel; Lan- 
caster, J. R., Jr., Ed.; Verlag Chemie: Weinheim, Germany, 1988, Chapter 
14. (b) Cramer, S. P.; Eidness, M. K.; Pan, W. H.; Morton, T. A.; 
Ragadale, S. W.; Der Vartanian, D. V.; Ljungdahl, L. G.; Scott, R. A. 
Inorg. Chem. 1987,26, 2477. 
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centers surrounded by sulfur and nitrogen donors and 
catalyze the CO2/CO conversion as well as acetyl-coA 
synthesis from CH3, CO, and COA.~ 

For these reasons we investigated the reaction of [Ni- 
(N,H.&)] (1; N2H2S2" = 1,2-ethanediamine-N,"-bis(2- 
benzenethi~late)@-))~ with CO. 1 does not react with CO 

[Ni(N2H2S2)I 

gas. When recrystallized from DMF, however, it unex- 
pectedly yielded the red carbene dithiolate complex [Ni- 
(S2C)I2.DMF (bDMF, S2C2- = 1,3-imidazolidine-l,3-diyl- 
bis(2-ben~enethiolate)(2-)) in minimum amounts. 2 is the 
formal product of CO insertion from DMF into the Ni-N 
bonds of 1, followed by elimination of H20 and dimeri- 
zation of the resulting fragments. Systematic experiments 

(2) (a) Ragedale, S. W.; Wood, H. G. h o c .  Natl. Acad. Sci. U.S.A. 
1984,81,6261. (b) Ragedale, S. W.; Ljungdahl, L. G.; DerVartanian, D. 
V. Biochem. Biophye. Res. Commun. 1983,115,658. 

(3) (a) Corbin, J. L.; Work, D. E. Can. J.  Chem. 1974,52, 1054. (b) 
Sellmaun, D.; K&ppler, 0. 2. Naturforsch. 1987,42B, 1291. 

0 1992 American Chemical Society 

D
ow

nl
oa

de
d 

by
 N

A
T

 L
IB

 U
K

R
A

IN
E

 o
n 

Se
pt

em
be

r 
8,

 2
00

9 
| h

ttp
://

pu
bs

.a
cs

.o
rg

 
 P

ub
lic

at
io

n 
D

at
e:

 J
ul

y 
1,

 1
99

2 
| d

oi
: 1

0.
10

21
/o

m
00

04
3a

01
1


