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Chloro(aquo)rhodium(III) octaethylporphyrin, OEPRh "'-Cl(HZO) (I), 

reacted with ethyl vinyl ether to give 2,2-diethoxyethylrhodium(III)OEP (II) 

in the Presence of ethanol and triethylamine. The complex (II) was readily 

hydrolyzed to afford (formylmethyl)rhodium(III)OEP (III). The hexa-ccordi- 

nate ccmplexes, OEPRhIII -CH2CHO(B) (B = pyridine (IV), triphenylphosphine 

(V)), were prepared and the spectral properties of these complexes (III-V) 

were compared. Complex (I) reacted with acetylenic compounds to give 8- 

chlorovinylrhodium(II1) porphyrins (VI and VII) and acylrhodium(II1) porphy- 

rins (VIII-X). The reactions of (I) with electron-rich olefin and acetyl- 

enes took place very rapidly, compared with those of tri-valent cobalt com- 

plexes. Metal-induced carbonium ions are proposed as plausible intermedi- 

ates in these reactions. 

Introduction 

Synthetic methods for the formation of a cobalt-carbon bond in various 

cobalt complexes have been developed in view of the chemistry of coenzyme 

vitamin B12 Cl]. Recently Dolphin reported the direct formation of Co III-C 

bonds by the reactions of alkyl vinyl ethers with vitamin B12a or cobal(IIIj- 

oxime and suggested the intermediacy of an olefin n-complex of Co 
III 

in 

these reactions [2]. Schrauzer has questioned this formulation and 

reexamined the reaction schemes of formylcobalamin [3], because transition 

metal sr-complexes are considered to be unstable when a metal in a high 

oxidation state and an electron-rich olefin are coupled, while metal 

i+complexes of a low-valent metal with an electrondeficient olefin are 

stable [4]. Indeed, Schrauzer observed the formation of a 

consisting from a mono-valent cobaloxime and fumaronitrile 

[51. 

a-complex 

in the solution 

, 



We have found that the reaction behavior of mono- and di-valent rhodium 

porphyrins is similar to that of cobalamin and cobaloxime and that organo- 

rhodium(II1) porphyrins are more stable than those organocobalt(II1) 

com&& 163. It is expected that electrophilic reactions of I&"' complex 

with an electron-rich olefin and acetylene lead to organorhodium(II1) 

porphyrins via n-complex intermediates. In this paper, direct Rh III-C 

bond formation by the reactions of I&"' porphyrin with vinyl ethers and 

acetylenes are described. 

Result and discussion 

_T.I.T Reaction of OEPRh -CZlH201 with eGhyZviny~et?zer 

Organorhodium porphyrin complexes are generated through: the reaction 

of an anionic mono-valent rhodium porphyrin, 
I- 

[OEPRh ] , as a supernucleo- 

phile [6a]; the reaction of a dimeric divalent rhodium porphyrin, [OEP- 

RhII] 2, with alkyl halides , olefins and acetylenes [6b]; the treatment of 

a trivalent rhodium porphyrin with organolithium reagents [6a]; the intra- 

molecular oxidative alkylation of monovalent rhodium complexes of N- 

alkyloctaethylporphyrin [6c]. 

It has been reported that organocobalt complexes are generated when 

hydroxocobalamin or bromo(pyridine)cobaloxime is treated with a vinyl ether 

121. Whereas the above reaction required 2-3 days, the reaction of OEP- 

i?h111-Cl(H20) (I) with a vinyl ether complete within 30 min at ambient 

temperature. In the presence of ethanol and triethylamine, 2,2-diethoxyethyl- 

0EPRh111-CR2CH(OC2H5)2 __) 

01) <III) B = PY <IV), pph., <VI 

Scheme 1. Formation of formylmethylrhodium(III)OEP 



331 

rhodium(III)OEP (II) was isolated. The presence of the acetal group was 
-1 

evidenced by the absorptions at 1127 and 1090 cm in the ir spectrum of 

(II). The pmr signals due to methylene protons of the diethylacetal moiety 

appear at 6 1.09 and 0.79 as tvo doublets of quartets because the methylene 

protons are diastereotopic and therefore magnetically nonequivalent. The 

coupling pattern of these signals is explainable in terms of geminal coupling 

with each other and vicinal coupling with methyl group. Complex (II) was 

readily hydrolyzed to give (formylmethyl)rhodium(III)OEP (III). Absorp- 

tions due to the formyl group appear at 2710 and 1680 -' cm in the ir spectrum 

of (III) and the formyl proton resonates at 6 2.90 (Ja_M = 5 HZ). Complex 

(II) was alternatively synthesized by the nucleophilic substitution reaction 

of [ORPRh']- with chloroacetal. Complex (III) also was prepared by the 

reaction of [OEPRh"] 2 with ethyl vinyl ether. (See Scheme 1.). Thus, 

two organorhodium complexes (R'Rh(III)OEP, R = CH2CR(OC2HS)2 (II) and 

CH2CHO(III)) were isolated as crystals in stable forms respectively. Less 

stable diethylacetalrhodium complex was completely converted to the (formyl- 

methyl)rhodium complex on silica gel. Similar trend was found for the 

conversion of diethylacetal of (formylmethyl)cobalmin to the (formylmethyl)- 

cobalamin [3]. 

The reaction of ORPRhlI1 -C1(H20) with ethyl vinyl ether seems to be 

facilitated by the formation of a similar cationic intermediate as shown in 

Figure 1. The present mechanism is identical with that proposed in 

alcoholysis of 2-acetoxyethyl(pyridine)cobaloxime [2c, 71. In the inter- 

mediate stage, r-complex which possess a carbonium center at the B-carbon 

atom with respect to Rh atom are considered to be equilibrirnn with a 

U-complex in which the rhodium atom is bonded equally to both carbon atoms. 

CH -;H-OR 

I 
2 

8 v 
J$-- 

-N-oh-N- _. _._. 

a b -. 
Figure 1. Cationic u- and v-complex 

and vinylether (top). u- 

ligand with tri-valent hh 

formed in the reaction of RhI'IOEP 

And r-interaction of formylmethyl 

in the complex (III) (bottom). 
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-: Thk-h&_+-&brd+t& cck$f&es,. OEp&= -CHZCEfq<B). (B = pykdfne (IV), tri- 

phenylphosphine (V)) ierit'pre&ed -from ~(fo~yl.methy~rbodium(III)OEE (III)) -, .- ._ ~~. 
and the respective-ba%ic ligand. - The spectral properties. of.these.complexes 

(III-V) are v ized .in .Tablo 1. The ir .spec&a of the complexes (III-V) 

show much lower carbonyl s.tretching frequencies which suggests a considerable 

interaction between the.meta--and,the B-carbon. The 3(&O> absorption of 

the afdebyde group vas observed at 1655 cut-I both for the u-bonded formyl- 

-methyl groups ofz(C5H5)Fe II(CO)2-CE2CE10 [Sj, -and formylmethyl(pyridine)- 

cobaloxime [Zc].. Deviation of v(C=O) of-these complexes from ordinary values 

of aIdehyde_v(C=O) (I.730 cm-l) is attributed to the interaction of dv 

orbitals of d6 m&al with the carbonyl x-system, rather than the inductive 

effect of the-metal through o-bonds. The overlap of filled dx orbitals of 

Rh 
III 

with the anti-bonding orbital (x*) of the carbonyl decreases the 

carbonyl bond order. (See Figure 1.). The signals of methylene protons 

bonded.to rhodium in the complex (III) appear at higher magnetic fields 

than 32% due to the diamagnetic ring current effect of porphyrin [6a]. 

Coordination of the sixth ligand causes the further up-field shifts of the 

'-CT32- signals. These chemical shifts depend on the strength of the 

a-donation of the coordinating bases. A similar trans effect was found in 

the case of OEpRh III-CH3(B) [6a]. The carbonyl stretching frequencies of 

the forrhylmethyl group become lower as the trans effect increases, as is 

seen in Table 1. The decrease of w(C=O) may be explained in terms of the 

polarization of the Rh-C bond due to the coordination of sixth ligand. 

Reactim of OEpRhIli- -CZ0T20~ tith acetyZenic compounds 

Reactions of the trivalent rhodium porphyrin with acetylenic compounds 

in benzene solution afforded organorhodium(III)OEP complexes (VI-X). In- 

sertion of the triple bond into the Rh 
III 

-Cl bond occurred to produce $-chloro- 

vinylthodium(III)OEP. Trans addition of the Rh 
III 

-Cl bond to the acetylene 

T2ble 1. Spectral data of ORPRh I%H,CRO(B) 

complex v(C=O) cm 
-1 

SRh-CH2-) 

ORPRh-Clf#Eio 1680 = -5.55 b 

OEPRh-fx2cHO(py) 1671 -5.89 

OEPRh-CE2ChO(PPh3) 1664 -6.12 

a) measured in a KBr pellet. b) measured in CDCl5 using TM5 

as an internal reference. 
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was confirmed by the vicinal coupling constant (12 Hz) and the chemical 

shifts of the olefinic protons in the pmr spectrum of (VI). That is, the 

chemical.shift of the &vinylic proton of (VI) (6 -1.79) is closer to 

that of the S-vinylic proton of cis (6 -2.07) rather than trans (6 0.60) 

position relative to the rhodium atom of vinylrhodium(III)OEP [6a]. On the 

other hand, cis addition of the Rb 
III 

-Cl bond to the phenyl acetylene was 

evidenced by the comparison of the chemical shifts of the phenyl protons 

of (VII) with those of cis and trans isomers of the g-styrylrhodium(III)OEP 

complex [6a]. Signals due to phenyl protons of cis-styrylrhodium(III)OEP 

appear at considerably different magnetic fields (6 3.73(ortho), 6.49 

(meta) and 6_87(para)) from those of trans isomer (6 4.69(ortho) and 

6.14(meta, para)) due to the different shielding effect of the porphyrin 

ring. Phenyl protons of (VII) resonate at 6 4.81(ortho) and 6.21(meta, 

para). Therefore, (VII) is considered to be the trans-styryl complex. 

Bond formation between the S-vinylic carbon arid chlorine occurs so as to 

minimize the steric repulsion between the substituents of $-vinylic 

position and porphyrin ligand. This suggests that the reaction proceeds 

through a cationic intermediate (A) which is probably stabilized by a 

participation of the metal. (See Scheme 2). The complexes (VIII-X) possess 

;SHS 

Hk+.Cl 

- ; 

(B) R = C6H5 (VIII) 

n-C4Hg (IX) 

Scheme 2. Reactions of (I) with acetylenes (CH2)3OR (X) 
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a carbonyl-group at the a-position but not at the 3-position relative to 

rhodium atom. This formulation has been verified by the-absence of splitting 

due to coupling with- lo3Rh (I = l/2) in the NMR signal of the methylene 

group that-appears at the highest magnetic field. Formation of acylrhodium- 

(III)OEP'complexes is probably due to hydration of the RhlI1 acetylide by 

the axially coordinated water in the complex (I). Deprotonation from the 

cationic intermediate gives the Rh 
III 

acetylide as a precursor. Indeed, 

the complexes, GEPBh lll-CsCR (R = C6B5, n-C/+BS). have been isolated from 

the reaction of (I) with HCSCR in the preswce of trietbylamine. A similar 

reaction has been found in the square planar Co II1 complex [lo]. The 

complex (VIII) has been obtained by treatment of OEPRh III-CmCC6H5 with 

aqueous liCl_ Protcnation to the Rh III acetylide appears to generate a 

cationic intermediate (B) which is subject to resonance stabilization due 

to carbene structure. Therefore, formation of a cationic center at the 

a-carbon atom is preferable to the regeneration of f3-cationic complex (A). 

Recently the remarkable lability of an a-chlorovinylplatinum(I1) complex 
II was reported and cationic alkoxy-carbene colnplexes of Pt were isolated 

fn the alcoholysis of the former complex 1111. Similar cationic carbene 

complexes of Rh 
III 

or Ir 
III 

are obtainable from the reactions of the metal 

complexes with acetylene (121. The direct hydride migration from the 

cationic intermediate (A) to (B) can be an alternative route, while Rh 
III 

porphyrin complex with alkoxy-carbene ligand could not be isolated even 

in the reaction of (I) with 3-butyne-l-01 under anhydrous conditions.. 

Although detailed studies on cationic carbene complexes in model systems 

of coenzyme B12 have not yet been carried out , a cationic carbene complex 

was suggested to play an important role in the enzymatic reaction of 

coenzyme B 12-dependent enzymes 1131. 

It is noted that the reaction pathway is significantly changed by the 

substituent effect of acetylene. That is, the vinyl-type complex (VI) has 

been exclusively formed in the reactions of (I) with HCxCEf (67 % yield), 

whereas the reactions of (I) with mono-alkyl acetylenes have afforded only 

acyl-type complexes (IX) (75 %) and (X) (45 X), respectively. The vinyl- 

and acyl-type complexes are thought to be derived from the cationic inter- 

mediates (A) and (B), respectively. Bulky substituents onthe acetylene 

seem ta enhance the transformation from (A) to (B) due to the relaxation 

of steric constraint between the substituent of acetyiene and porphyrin 

ligand. In spite of considerable steric constraint in the reaction of 

(I) with phenylacetylene, delocalization of positive charge in the axial 

ligand stabilizes the cationic species (A) to give both vinyl- and acyl- 

type complex_(VII) and (VIII) in the yields of 20 and 23 X, respectively. 

Acetylene 8-complexes of zero-valent palladium and platinum react oxi- 

dativ&y with electrophiles to give a-alkenyl metal(I1) complexes 1141, 
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whereas MI' -X bond adds to acetylenes via intermediate formation of an 

acetylene 'iT-complex of metal [lS]. The reaction of (I) seems to be 

similar to the latter case. Nucleophilic attack of acetylide at Rh III is 

not likely to take place under the present reaction conditions. Reactions 

of disubstituted acetylenes such as diphenylacetylene and 3-hexyne with 

complex (I) did not yield any organorhodium complexes due to steric 

repulsion between substrate and porphyrin ring. Formation of the catiooic 

intermediate (A) is probably facilitated by the electron donation to the 

metal in a high valence state through u-bond of the metal-carbon and 

inverse donation of electron density from dr(metal) to a cationic center 

of the axial organ; ligand. 

Experimental 

Infrared specra were recorded on a Hitachi EPI-G31 grating spectro- 

photometer as a f(Br pellet. Pmr spectra were obtained on a JOEL JNM-PMX 

60 and a Varian HA-100 spectrometer using Me4Si as an internal reference. 

Visible spectra were measured on a Hitachi EPS-3T recording spectrophoto- 

meter. Thin layer chromatography was done on Kieselgel 60 Fz5& (Merck). 

Wakogel C-200 (Wako Junyaku) was used for column chromatography. Chloro- 

(aquo)octaethylporphyrinatorhodium(III) was prepared according to the 

method of our previous report [6a]. The complexes (II) s (X) did not show 

clear melting points and decomposed above 300". 

OEPRh===-CH2CH(OC$& (11) 

(A) NaBH,, (10 mg) in 1 ml of O.SN-NaOH aqueous solution was added to 

OEPRll=ll -C1(H20) (I) (SO mg) dissolved in ethanol and the solution -was 

stirred at 50°5 under argon atmosphere to generate the [OEPRhI]- anion. 

After the solution had cooled, the chloroacetal (0.5 ml) was added dropwise. 

The reaction mixture was allowed to stand overnight. Orange needles were 

separated by filteration, 

OEpRhIII 

washed with water and dried over P205 to give 

-CH2CH(OC2H5)2 (II) in 45 % yield. 

(B) Triethylamine (0.1 ml), absolute ethanol (0.5 ml) and ethyl vinyl 

ether (1.0 ml) were successively added to OEPRh =Cl(H20) (I) (80 mg) 

dissolved in dry QI2C12. The mixture was stirred for 30 min at ambient 

temperature. Then the solvent was removed under reduced pressure. The 

residue was recrystallized from methylene dichloride-ethanol to give orange 

crystals, OEPRhIII -CH2CH(OC2H5)2 (II) in 50 % yield: pmr B(C6D6) 9.93 

(s, 4H, =CI+>, 3.87(q, 16H, -CH2CH3), 1.86(t, 24H, -CH2CIi3), 1.09 and 

0.79(doublets of quartets, 4H, -OC&CH3), -O.lO(t, 6H, -OCH2Cg3). -2.51 

(t, lH, Rh-CH2a_) and -5.31(dd, 2H, Rh-a-2-); ir 1127, 1090 cm -l (C-O-C); 



vis(C,H,) Xs(logc) 387(5.12); 397(5.X). 513(4.19) and-544'nm(4.76j. - 

Anal. CaScd for C4iH47N402gh: .C, 67.00; R,.7.63;-.N, 7.44. -Found:. C, 

66.98; Ii, 7.6_6;~.N, 7.52. 

o.zPRh=-Qz#i7o (ZTr;, 

(A) lfhen ethyl vinyl ether (9.4 ml) was added to the benzene solution 

(30 ml)- of [OEPRhll], (60 rug) under an argon atmosphere, the color of the 

solution changed immediately from brown to dark red. The reaction mixture 

was then concentrated under reduced pressure. The-residue was chromato- 

graphed on a silica gel column. The first orange band eluted with benzene 

afforded OEpRhlll -CH2CH0 (III) in 54 % yield. 

(B) A chloroform solution of (II) was treated with silica gel or 

all-owed to stand for 1 day. The solvent was evaporated under vacuum. The 

residue was recrystallized from n-hexane-CH2Cl2 to give an orange red 
III 

powder, OEPRh CD2CH0 (III), in a quantitative yield: pmr S(CDC1,) 

9.97(s, 4H, =CE&), 3.99(q, 16H, -(&X2CH3), 2.90(t, lH, -SO, Jvic = 5 Hz), 

1.86(t, 24B, 

1680 cm-1 

-CH2CH3) and -5.55(dd, 2H, Rh-CEI2-, Jkh D = 4 Hz); ir 2710, 

(CElO): vis(CHC13) X (loge) 386(5.29), 51;(4.25) and 544 nm 
max 

(4.65). Anal. Calcd for C38H470F&: C, 67.24; H, 6.98; N, 8.26. Found: 

C, 66.94; H, 6.86; Ii, 8.32. 

0EPR18==-CH2CBO~B~ IB = py U-V), PRh, (VI) 

The complex (III) was recrystallized from CDpC12-n-hexane in the 

presence cf a slight excess of pyridine or triphenylphosphine. The red 

crystals were washed with n-hexane to give hexa-coordinate complexes, 

(IV) and (V), in almost quantitative yield. Complex (IV) shows the 

following properties: pmr 6<CDCl3) 10.06(s, 4H, =E-). 5.86(t, lH, 

pyridine y-g),.4.99(t, 2X, pyridine 8-g), 4.09(q, 16H, -C'E2CE3), 3.09(t, 

=I, -CE2~_0, J vie 
= 5 Ha), 1.91(t, 24H, -CH2CD3), 1.32(d, ZH, pyridine 

czar) and -5.89(dd, 2H, Rh-CX2-, JRh-H = 3 Hz); ir 2705, 1671 cm-' (CHO); 

vis(CHC13) Am, (loge) 352(4.51), 407(5.24), 522(4.27) and 552 nm(4.49). 

Anal. Calcd for C43H52N50Rh: C, 68.15; H, 6.92; W, 9.24. Found: C, 67.78; 

R, 7.08; N, 9.14. Complex (V) shows the following properties: pmr 

G(CDC13) 9.83(s, 4H, =Ca,), 6.78(t, 3H, phenyl para+), 6,41(t, 6H, 

phenylmeta-g), 3.94(m, 22H, -CH2CH3 and phenyl ortho-g), 2.8O(t, l& 

-CH,a_O, Jvic = 5 Hz), 1.90(t, -CH2CE13) and -6.lZ(dd, 2H, Rh-CH2-S 

JRh-E 
= dHc); ir 2710, 1664 cm 

ZIZ, 

(CHO); vis<~~cl~ Amax(logr) 365(4.51), 

419(4.94), 530(4.16) and 560 nm(4.18). Anal. Calcd for C56H62N40P~: 

C, 71.47; H, 6.64; N, 5.95. Found: C, 70.69; H, 6.58; N, 5.91. 

OEPRd==-CR-&I-CL (VI) 

Acetyiene gas :washed with water and. dried over sulfric acid was 
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introduced into the benzene solution of (I) and the mixture was stirred 

for 2 hr at room temperature. An orange precipitate was formed. The 

solvent was removed and the residue was chromatographed on silica gel. 

The fraction eluted with benzene was collected and concentrated under 

reduced pressure. Recrystallizatiou from CH2C12-n-hexane gave OEPRh 
III 

- 

CH=CH-Cl (VI) In 67 4; yield: pmr S(CDCl3) 10.03(s, 4H, =c->. 4.Ol(q, 

16H, -CH2CH3), 1.88(t, 24H, -CH2CX3), -1.48(dd, IH, Rh-cH_==, Jtrans = 

12 Hz. Jhh_H = 2 Hz) and -1.79<d, lH, =CB-Cl); vis(CHC13) Xmax(loge) 

395(5.23), 512(4.23) and 544 nm(4.74). Anal. Calcd for C38H46N4C1Rh: 

C, 65.47; H, 6.65; N, 8.04; Cl, 5.08. Found: C, 65.28; H, 6.51: N, 

7.85; Cl, 5.36. 

0EPRhrrr-CH=c(C~51-cZ (VII) and OEPRh=='-COCH2C$15 (VIII) 

Phenylacetylene was added to the benzene solution of (I). The solution 

was stirred for 30 min at room temperature. Iwo products were isolated 

by the column chromatography on silica gel. The first orange band eluted 

with benzene-n-hexane (1 : 2) afforded OEPRh 
III 

-CH=C(C6H5)-Cl (VII) in 

20 % yield: pmr r(CDC13) 10.06(s, 4H, =CX&), fj.Zl(m, 3H, phenyl meta- 

and para-g), 4.81(d, 2H, phenyl ortho-lf). 4.03(q, 16H, -cH_2CD3). l-88(t, 

24H, -CH2cH_3) and 1.34<d, lH, Rh-cH_=, JRh_D = 2 Hz); vis(C6H6) Amz(loga) 

394(5.05), 513(4,06) and 546 mn(4.67). Anal. Calcd for C44H50N4C1Rh: 

C, 68.34; H, 6.52; N, 7.25; Cl, 4.58. Found: C, 67.61; H, 6.34; N, 7.09; 

Cl, 4.80. The second fraction eluted with benzene from the silica gel 

column afforded OEPRh 
III 

-COCH2C6H5 (VIII) in 23 % yield: pmr s(CDCl3) 

lO.OO(s, 4H, =G-), 6.28(m, 3H, phenyl meta- and para-@, 4.3_O(d, 2H, 

phenyl ortho-g), 4.Ol(q, 16R, -CH CH ), 

(s, 2H, R&CO-CH2-); ir 1725 cm 
-i2 3 

1.99(t, 24H, -CH2CE3) and -2.27 

u(C=O); vis(C6H6) Amax (logs) 397(5.21), 

512<4.15) and 544 nm (4.72). Anal. Calcd for C H N ORh: 
44 51 4 

c, 70.01; H, 

6.81; N, 7.42. Found: C, 70.11: H, 7.00: N, 7.49. 

The complex (I) was allowed to react with an excess of 1-hexyne at 

room temperature for 1 hr. Purification of the crude product by the silica 

gel CQhUm with benzene afforded 0EPRh111-COC5Rll in 75 % yield: pmr 

S(CDC1,) lO.OO(s, 4H, =C&), 3.97(q, 16H, -Gi2CH3). 1.86(t, 24H, -CH2cH_?). 

0.04(t, 3H, -co(CH2)4CH3), -O.l2(m, 2i-I, -co(CH2)3c~2-), -1.22(qui, 2h, 

;;;;C&$G2-), -1.76(qui, 2H, -COCH2CH2-) and -3.77(t, 2H, -COCH2-) ir 

u(C=O); vis(C6H6) A_ (logs) 397(5.31), 513(4.20) and 545 nm 

(4.81). Anal. Calcd for C42H55N40Ph.H20: C, 67.00; II, 7.63: N, 7.44. 

Found: c, 67-08; II, 7.66; N, 7.87. 



. . .* _..--_,<.-;. __ :;. ;; .-.*. __, __ . . . : ._ : _ -,__ ~. ~C. - .~ 1.; .- _. I,’ : 

-. 

‘_i~_g&-+ ;-..._ .“.._ $y: ._ :--$ :.: I 1 .qj- :-y : .~. ... ._. 

.: .,I "~~-=~~~~~~',~~~~_,~~~j. : 1. I,::: _ ; I 1: :- ._ :..,~- ._ : -. _: .: ;_. . . _ 
:.. :;j ?~&i+&l%~:{&~?_.ml) ]was added-to the benaene.solution- of--(I) (70 ._ 

_. ..:..-.:_---I ._ :. 
~:?mg)-.&rid the ;$.dIw~t$on~-was- stirred for:2 hr at:'ambient tempera&e. The -~ 

-~so,lver?r.wa~:el;;pbrated under :reduced-pressure and the- residue.was. chromate-- 

graphed~on-silica-gel; Tbe~,orange.eluate with benzene was collected, _ 

..- concentrotcd and~;&ystall&ed from CHC13 -&hex&e to afford 34 rug of red 
:- 

S-S&~; otikll~-co(&i)jcy (x) , in 45 X-yield: pmr b(CDCl3) lO.OZ(s, 

4H;=C&), 4.02(q, 16H, -CH2CH3), 1.9q(t,.24H, -CH2CH3)..1.28(~, lH, -OH). 

-1.03(t, 2H.. lcsa oEi),~-1.2o(qui, 2H, -CH2CH%OH).and -3.63<t, 2H, Rb-CH2-); 
_l .-2 >- 

-1 
ir 35ao:a :v(rJH) ana 1714 cm v(C=O); vis~(cHC13) X_(loga)- 394(5.25), 

X4(4.13) and 544 nm(4.70). Anal. Calcd for C40H51N402Rh.H20: C, 64.85; 

H, 7.51; N;7.56. Found: C, 64.11; H, 6.82; N, 7.50. 
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