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Propentdyopents and Related Compounds. Part 4. Propentdyopent-Alkanol 
Adducts by the Photo-oxygenation of Pyrromethenones 

Raymond Bonnett, Stella loannou, and Fiona J. Swanson 
Chemistry Department, Queen Mary College, Mile End Road, London E l  4NS 

Photo-oxygenation of tetraethylpyrromethenone and of tetramethylpyrromethenone in methanol in the 
presence of oxygen and a porphyrin photosensitiser gives the corresponding methanol-propentdyopent 
adducts in good yields. The photo-oxygenation reaction is shown not to be a satisfactory route to the 
analogous adducts with ethanol, propanol and butanol, but these compounds can be prepared by the 
acid-catalysed alcoholysis of the zinc(ri) bis(tetra-alkylpropentdyopent) complexes. The photo- 
oxygenation is applied to [meso-13C] tetraethylpyrromethenone, and the result confirms the formulation 
of the methanol-propentd yopents as valley met hoxy derivatives. 

The low and irreproducible yields which bedevil the available 
preparative routes 2 . 3  to the propentdyopent adducts have 
hampered the investigation of these compounds. We have 
devised a photochemical preparation which provides the 
intellectual satisfaction of being rational and which also gives 
improved yields for the methanol adducts. Moreover the new 
route has allowed experiments with 3C-labelled precursors, 
the results of which put beyond all reasonable doubt the 'valley' 
structure (1)  for these substances. 

0 
H H 0 

The starting materials are the pyrromethenones (2), the 
photochemical Z z  E isomerisation of which is well 

Although the photo-oxygenation of x-free pyrro- 
methenones does not appear to have been reported, various 
x-alkylpyrromethenones have been studied in this way, with 
monopyrrole and dipyrrole derivatives being identified 
amongst the  product^.^.' The auto-oxidation of x-alkylpyrro- 
methenones on silica gel has been reported to give verdins, 
with propentdyopent adducts being formed as by-products.* 
However, the photo-oxygenation of bilirubin IXcx in methanol 
(either self-sensitised or in the presence of an exogenous 
photosensitiser) gives methanol-propentdyopent adducts as 
the major products. It was a consideration of the mechanism 
proposed for this reaction9 that led us to suppose that photo- 
oxygenation of =-free pyrromethenones in methanol might 
lead to the smooth generation of methanol-propentdyopent 
adducts, according to Scheme 1. 

MeOH 

OMe 

Scheme 1. 

It was also envisaged that if nucleophilic attack occurred not 
at the bis-allylic centre (as in A ) ,  but at the less encumbered (but 
mono-allylic) 1-position (as in B) then other products might be 
expected (Scheme 2). 

M e o w o  H M e O n o +  H O H C O O  H 

H 

Scheme 2. 

A solution of tetraethylpyrromethenone (3) in dry methanol 
containing a trace of a water-soluble photosensitiser [tetra@- 
hydroxysulphonylpheny1)porphyrin tetrasodium salt, TPPSS] 
and flushed with oxygen was irradiated with a 500W tungsten 
lamp for 20 min. By this time the pyrromethenone had 
disappeared: removal of the solvent, and of the photosensitiser 
by extraction into water from chloroform solution, gave 
tetraethyl(methano1)propentdyopent (4) as an amorphous solid 
in 94% yield (727; yield on crystallisation from chloroform-light 
petroleum). Rose Bengal could also be employed as a water- 
soluble photosensitiser, but gave lower yields under the 
conditions employed here. 

R R  R R  h V ,  02, 
M e O H ,  mo TPPSS 0 0 

H H 

(3) R = Et 
( 5 )  R = Me 

H b< H 

( 4 )  R = E t ,  R ' =  Me 
( 6 )  R = R' = M e  

In the absence of exogenous photosensitiser, a slow photo- 
reaction occurred to give a mixture of products including the 
methanol adduct (4). Evidently the pyrromethenone (3) can 
sensitise its own photo-oxygenation, but the self-sensitised 
reaction is much the less efficient: a similar situation holds 
for bilirubin.'".' In the absence of exogenous photosensitiser 
and oxygen, the only reaction observed on irradiation was the 
Z 1 E isomerisation, which was followed chromato- 
graphically and by n.m.r. spectroscopy. 
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A similar photo-oxygenation occurred with the tetramethyl- 
pyrromethenone (5 )  in methanol to give the adduct (6) in 60% 
yield. 

The reaction was also investigated with higher alcohols 
(EtOH, PrOH, BuOH). In all cases photoreaction occurred, 
but was slower, and mixtures of products, which included the 
corresponding alcohol and water adducts, were formed. We 
suppose that the extra steric requirement of the higher alcohols 
is causing the alternative pathway (Scheme 2) to compete 
effectively, leading to a mixture of products. 

Authentic samples of the adducts of the three higher alcohols 
required for the foregoing experiments were prepared from 
the zinc complexes (7) and (8) by acid-catalysed solvolysis. 
With methanol this solvolysis proceeded smoothly to give (4) 
and (6) respectively. [The latter compound was also prepared 
by reacting methanol with the orange hydrochloride (9).] With 
ethanol, propanol, and butanol the analogous adducts (10)- 
(14) were obtained. They were more difficult to manipulate than 
were the methanol adducts, being subject to rapid discolour- 
ation on storage. Often they were produced along with minor 
amounts of the corresponding water adducts, which could 
generally be separated by chromatography. In the case of 
tetraethyl(propano1)propentdyopent this separation was not 
successful, and hence this substance is not described here. 

dendo 

Solvolysis of the zinc complex, or the conjugate acid (C) of the 
corresponding free base might occur by one (or more) of the 
three routes shown in Scheme 3. Conjugate addition at the p-p' 
bond to give (D) is ruled out by the n.m.r. spectrum of the 
product: but the 'H singlet at 4.72 just mentioned could be due 
to the meso proton of (E), arising from valley attack; or the 
valley proton of (F), arising from mew attack followed by 
tautomerisation (Scheme 3). 
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(10)  R = E t ,  R' = Et 
(11) R = E t ,  R' = BU 
(12) R = Me,R' = Et  
(13) R = Me,R' = Pr 

(14) R = Me, R' = B u  

The new route to the methanol-propentdyopent adducts 
was used to confirm the valley s t r ~ c t u r e ~ . ~  [as in (l)] in the 
following way. 

There is no ambiguity about the structure of (say) the zinc 
adduct (8) where the 'H and 13C n.m.r. spectra indicate the 
symmetry shown. Thus in the H n.m.r. spectrum of (8) there are 
two multiplets due to the two types of methyl groups, and the 
individual methyl groups can be assigned using the n.0.e. effect: 
irradiation at 6 5.70 (nzeso-proton) produces an enhancement at 
6 2.08 but not at 6 1.84. Hence the former signal is attributed to 
the endo-methyl groups, and the latter to the em-methyl 
groups. 

The methanol adducts may be made by acid-catalysed 
solvolysis of the zinc complexes: the 'H n.m.r. spectrum of the 
methanol adduct of tetraethylpropentdyopent showed a 'H 
singlet at 6 4.72. 

H 

0 

Scheme 3. 

Because there are no close models for these unusual 
compounds, arguments based on 3C chemical shifts are also 
open to doubt. The 'H decoupled ''C n.m.r. spectrum of 
tetraethyl(methano1)propentdyopent showed signals at 6 104.08 
and 6 92.46 in the midfield region. In the off-resonance spectrum 
the signal at 6 104.08 (but not that at 6 92.46) was split into a 
doublet by the substituted hydrogen. The problem then reduced 
to discovering whether this signal represented the meso-carbon 
(as in E) or a highly deshielded valley carbon (as in F). 

This problem was solved12 by preparing a sample of 
tetraethyl(methano1)propentdyopent labelled at the nzeso- 
position with ' 'C. Formylation of 3,4-diethylpyrrole with [ 1- 
3C]dimethylformamide and condensation of the resulting 

aldehyde with 3,4-diethylpyrrol-2(SH)-one gave the [meso 
' 3C]tetraethylpyrr~methenone [(3) but rneso 'C]. Photo- 
oxygenation as before gave the labelled methanol adduct, the 
I3C spectrum of which showed I3C enrichment at 6 103.93. This 
signal must, therefore, be due to the rneso-carbon of the 
methanol adduct, and since it  is split into a doublet in the off- 
resonance spectrum, the structure of tetraethyl(methano1)- 
propentdyopent must be (E) and not (F). It is interesting to 
note that recent semi-empirical calculations on the reactivities 
of propentdyopent cations ' accord with this experimental result. 

Experimental 
General.-Laboratory procedures were as previously de- 

~ c r i b e d . ~ . ~  The Stokvis reaction was carried out by treating a 
trace of the sample in methanol with 2~ sodium hydroxide 
saturated with sodium dithionite. A pink colour (Amax. ca. 525 
nm) at room temperature, or on gentle warming, indicated a 
positive result. The reaction could also be observed on silica gel 
plates by spraying with the same reagent. In n.m.r. assignments, 
positions are numbered on the extended system shown in (G) .  
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Pwpur.ution of Tetrartkyl(metliun~)l)propent~1~opent, [5-(3,4- 
Dieth~~l-5-t~zetho.~j~-2-oso-2,5-dii~~~drop~~rrol-5-~~lmetli~lene)-3,4- 
dio t h 1,Ipj w ol- 2( 5 H )-one] (4) bj? Pho to-oxygena t ion o f  the 
Pjwomethenone (3).-5-(3,4-Diethylpyrrol-2-ylmethylene)-3,4- 
diethylpyrrol-2(5H)-one (63 mg) and 5,1 0,15,20-tetra(p- 
hydroxysuiphonylpheny1)porphyrin tetrasodium salt (ca. 5 mg) 
were dissolved in anhydrous methanol (30 ml). A steady stream 
of oxygen was passed through the solution which was irradiated 
(SOOW tungsten lamp, 30 cm) at 10-15 "C. After 20 min the 
pyrromethenone had disappeared (t.l.c.), and the solvent was 
removed under reduced pressure. The residue was dissolved in 
chloroform (50 ml) and the solution quickly washed with water 
(3 x 25 ml) to remove the photosensitiser. The organic layer 
was dried (Na2S04) and evaporated to yield crude tetra- 
ethyl(methano1)propentdyopent as a white amorphous solid 
(66 mg, 94:b). Crystallisation from chloroform-light petroleum 
(b.p. 60-80 "C) gave the product (50 mg, 72%) as fine 
colourless crystals, m.p. 16@-163 "C (decomp.) [lit.,, m.p. 
166-- 168 "C (decomp.)]; lLmax,(CHCl,) 277 nm (26 000); mi: 
(e.i., 132 "C) 318.1955 (7%, M ' ,  C l , H 2 , N 2 0 ,  requires 

OMe + 2H?), 287 (36, M - OMe), 259 (25), and 257 (33); 
(f.a.b., glycerol-tetrahydrofuran) 319 (15%, M + H) and 287 
(100, M - OMe); 6, (CDCl,) 172.4, 171.5 (C-1, C-9), 154.8 (C- 

92.5 (C-6), 49.7 (OMe), 18.5, 17.6, 17.0, 16.8 (CH, of Et), 15.1, 
13.5. 13.4, and 13.0 (CH, of Et). 

(a) When the reaction was repeated in the absence of added 
photosensitiser, but with the reaction period extended to 2 h, 
t.1.c. showed that the pyrromethenone was not completely 
transformed, but that the methanol propentdyopent adduct and 
(in minor amount) the water adduct had both been formed. The 
reaction mixture gave a strong Stokvis reaction. 

(b) In the absence of photosensitiser, irradiation as before but 
under nitrogen for 30 min, gave a second, more polar, yellow 
component, the E-isomer, which reverted to the starting 
material on two-dimensional chromatography on silica gel. 
Electronic spectroscopy showed only a small loss of absorption 
during photoisomerisation. The photoisomerisation was also 
carried out in an n.m.r. tube in CD,OD: 6 meso-H, 6.07 (2) and 
6.34 ( E ) ;  X-H, 6.63 (Z) and 6.48 (E) .  

(c) Repetition of the sensitised photo-oxygenation in 
anhydrous ethanol was more complex. After 1 h the reaction 
was stopped, although the starting material had not completely 
disappeared, and worked up as before, to give a yellowish 
amorphous solid ( -  10%) which was a mixture of the ethanol 
(see below) and water adducts. 

With anhydrous propanol as solvent the photoreaction gave 
a small amount of the water adduct. No propanol adduct was 
detected in this case. 

3 18.1 94), 303 (1 5, M - 15), 290 (22), 289 (100, M - Et?, M - 

7). 145.8 (C-3), 140.1 (C-4), 136.7, 134.0 (C-2, C-8), 103.9 (C-5), 

Preparation o j  Tetruethyl(cLlkano~propentd4'opents by So1z:o- 
lysis of the Zinc(I1) Bis( tetraeth4!/propentdopent) Complex (7).- 
(a) Ethanol adduct. To a stirred suspension of zinc(1r) bis- 
(tetraethylpropentdyopent) (30 mg, dried over P,O, in vacuo) 
in dry ethanol (1.5 ml) was added a trace of dry trifluoroacetic 
acid. The mixture was stirred and warmed occasionally for 30 
min, during which time the zinc complex had dissolved, and the 
solution had become cloudy. Addition of an excess of water and 
removal by filtration of the white precipitate without delay gave 
the ethanol adduct as a white amorphous solid (23 mg, 76%). 
Crystallisation from chloroform-hexane gave colourless micro- 

crystals, m.p. 129-133 "C (decomp.) (Found: C, 68.1; H, 8.6; 
N, 8.4. C,,H2,N,0, requires C, 68.65; H, 8.5; N, 8.45%); 
~,,,.(CHCl,) 277 nm (29 000); v,,,.(KBr) 3 290w, 3 150w, and 
1 650s cm-'; 6,(CDCl,) 8.20 (br, NH), 5.80 (br, NH), 4.71 (s, 
n7eso-H), 3.52, 3.21 (both m, 1 H each, OCH,), 2.30 (m, 
=CCH,CH,), 1.26 (t, J 6.5 Hz, OCH,CH,), and 1.05 (m, 
=CCH,CH,); 6,(CDCl,) 172.2, 171.3 (C-1, C-9). 155.3 (C-7), 
145.8 (C-3), 140.1 (C-4), 136.3,133.9 ((2-2, C-S), 104.1 (C-5), 92.1 
(C-6), 58.0 (0-CH,), 15.0,13.5, 13.3, and 13.1 (CH, of C-Et); mi. 
(f.a.b., tetrahydrofuran-glycerol) 321 (1000/;,, M + H). 

(b) Butumol adduct. An analogous experiment with butanol 
gave 60%) of the htitanol adduct, m.p. 118-124 "C (decomp.) 
(Found: C, 69.35; H, 9.5; N, 7.3. C2,H,,N,O3~0.5C,H,OH 
requires C, 69.5; H, 9.4; N, 7.05:4); A,,,.(CHCl,) 276 nm 
(20 600); v,,,,(KBr) 3 30&3 200br w, 1 690, and 1 655s cm-'; 
6,(CDCI,) 8.17 (br, NH), 5.80 (br, NH), 4.71 (s, meso-H), 3.12, 
3.45 (both, m, 1 H each, OCH,), 2.15-2.4 (m, =CCH,CH,), 
1.60 (m, OCH,CH,), 1.38 (m, OCH,CH,CH,), 1.11 (m, 
=CCH,CH,), and 0.93 (t, J 8 Hz, OCH2CH2CH,CH,); m/z 
(e.i., 209 "C) 360.243 (3%, M f ,  C,,H,,N20, requires 360.241), 

(23), 259 (31), 258 (25) ,  and 257 (100). 
308 (28, M - C4H9), 288 (13), 287 (25, M - OC,H,), 275 

[ "1- L,uhelled Series.-3,4-Diethylpyrrole was formylated 
with [ 1 - l  3C]dimethylformamide (16% isotopic enrichment) 
using the Vilsmeier reaction ' to give 3,4-diethyl-2-C1 3C]- 
formylpyrrole, m.p. 42-43 "C (lit.,13 m.p. 45 "C) in 41% yield. 
Condensation with 3.4-diethylpyrrol-2(5H)-one under basic 
conditions ' gave (37%) of the [meso-' 3C]tetraethylpyrro- 
methenone, yellow needles, m.p. 172-1 74 "C from ethanol- 
water (lit.,14 m.p. 172.5- 173 "C). The 13C n.m.r. spectrum 
showed enrichment at 6 101.33 (meso-carbon). 

Photo-oxygenation of the labelled pyrromethenone as 
described above gave (80%) the labelled methanol adduct, m.p. 
155-157 "C (decomp.). The 13C n.m.r. spectrum showed I3C 
enrichment at 6 103.93. The off-resonance spectrum showed 
a doublet at 6 104 and a quartet at 6 49.6. 

Preparation of' Tt~ t rame th? , l (me tha~ i~~~p~open td~open t ,  [ S - (  5- 
Methoi~y-3,4-dimethyl-2-oxo-2,5-dihydropyrroi-5-ylmethylene)- 
3,4-dimethylpyrrol-2(5H)-one] (6).-(a) By photo-oxygenation. 
5-( 3,4-Dimethylpyrrol-2-ylmethylene)-3,4-dimethylpyrrol- 
2(5H)-one l 4  [the pyrromethenone (5 )  (75 mg)] in anhydrous 
methanol (30 ml) containing 5,10,15,20-tetra(p-hydroxy- 
sulphonylpheny1)porphyrin tetrasodium salt (ca. 5 mg) was 
irradiated as before with oxygen flush for 30 min. The solvent 
was removed and the pink residue was dissolved in chloroform 
and washed with water. The organic layer was dried (MgSO,), 
taken to dryness, and the crude pale yellow solid (71 mg) was 
crystallised from methanol to give the title methanol propent- 
dyopent adduct ( 5 5  mg, 60%) as off-white crystals, m.p. 198- 
204 "C (decomp.) (lit.,15 m.p. 216-218 "C, decomp. from 
160 "C); A,,, (MeOH) 274 nm (20 100); v,,,.(KBr) 3 350s, 
3 220, 1 695s, 1 665s, 1445, l  380,l 210,l 180,l 100,1060, and 
1010 cm-'; mi: (f.a.b., 3-nitrobenzyl alcohol) 263.139 (9%, 
M + H, Cl,H,sN,03 + H requires 263.140) and 231 (100, 
M + H - MeOH); 6,(CDC13, with expansion) 8.24 (br s, NH), 
5.94 (br s, NH), 4.69 (s, meso-H), 3.15 (s, OMe), 1.95 (9, J 1 Hz, 3- 
Me), 1.89 (br q, J 1 Hz, 2-Me), 1.85 (9, J 1 Hz, %Me), and 1.78 (9, 
J 1 Hz, 7-Me). Decoupling and n.0.e. experiments were carried 
out on tetramethyl(methanol)propentdyopent, with the results 
indicated on structure (H). F,(CDCl,) 173.0, 172.0 (C-1, C-9), 

(C-5), 93.0 (C-6), 49.7 (OMe), 10.29 (7-Me), 9.86 (3-Me), and 
8.51 (2-Me, 8-Me). 

(b) From :inc(rI) bis(tetrumethil~lpropentd~lopent). The zinc(1r) 
complex of tetramethylpropentdyopent ' ' was prepared as an 
orange-red solid (70% yield) by metallation of the foregoing 

151.0 (C-7), 142.0 (C-3), 140 (C-4), 131.0, 129.2 (C-2, C-S), 103.8 
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- coupling observed by decoupling experiment in each direction; 
strong n.O.e. effect; $,--*> weak n.0.e. effect 

methanolic adduct with zinc(1r) acetate in refluxing methanol; 
h(CHC1,) 360 (27 000), 490 (28 000), and 520 nm (27 000). 
v,,,(KBr) 1710 and 1525-1 510 cm-'; GH(CDC1,) 5.70 (s, 
2 x 5-H), 2.08 (br s, 4 x endo-Me), and 1.84 (br s, 4 x exo- 
Me). Irradiation at 6 5.70 led to a large positive n.0.e. effect on 
the signal at 6 2.08. 

A stirred suspension of the zinc complex (18 mg) in dry 
methanol (3 ml) containing trifluoroacetic acid (a few drops) 
was kept at ca. 50°C for 1 h. The zinc complex gradually 
dissolved to give a colourless solution. The product was 
worked up through chloroform with aqueous washing. The 
dried chloroform solution was taken to dryness and the residue 
crystallised from methanol to give the methanol adduct (5.6 mg, 
300/,, m.p. 195-205 "C, decomp.) identical (t.l.c., i.r., 'H  
n.m.r.) with the sample obtained above. 

(c) From the propen tdyopent hydrochloride. Te t rame thyl- 
(methano1)propentdyopent (25 mg) in acetic acid (2 ml) was 
treated with an excess of anhydrous hydrogen chloride in 
diethyl ether until precipitation began. The mixture was left 
overnight at 4 "C. The orange precipitate was removed, 
washed with ether, and dried in uacuo to give tetramethyl- 
propentdyopent hydrochloride ' (22 mg, 87"/,) as bright orange 
needles; hn,,,,(CF,CO,H) 402 nm (8 000); vrnax.(KBr) 3 400, 
2 960, 2 820, 2 760, 2 620, 1 750, 1690, 1650, 1 590, 1430, 
1380, 1340, 1250, 1 140, 1020, 950, 790, 740, 710, 690, and 
670 cm-'; 6H(CD,CO,D) 5.07 (s, nzeso-H), 1.88 (br s, 
2 x endo-Me), and 1.79 (br s, 2 x em-Me). 

The orange hydrochloride (3 mg) was stirred in dry methanol 
(6 ml) at room temperature for 14 h. Removal of the solvent 
gave a discoloured solid (2 mg) which gave a positive Stokvis 
reaction and which was identical (t.l.c., u.v.) with the sample 
of tetramethyl(methano1)propentdyopent prepared by photo- 
oxygenation. 

Pho t o-oxjpwu t ion of 5 -( 3,4- Dime thjdpy rr ol- 2-y lme t hy lene) - 
3,4-diinetiz,vlpyvrol-2(5H)-one in other Alkano1s.-The pyrro- 
methenone (17 mg) in dry ethanol (45 ml) containing tetraC4- 
(N-methy1pyridino)lporphyrin tetratoluene-p-sulphonate (3 
mg) was irradiated as before for 1.5 h. The extraction procedure 
produced a brown oil (15 mg). This gave a strong Stokvis 
reaction and was shown to contain both ethanol and water 
adducts of tetramethylpropentdyopent (t.l.c., n.m.r.). However, 
it contained other components which could not be effectively 
separated. 

Analogous results were observed when propanol and butanol 
were used as solvents. 

A lk cin o IJ-s is (? f Zinc( I I) Bis( t r t r crm e t liy lp r open t dy open t ) (8) 
with other Alcohol,~.-The zinc complex (8) was treated in 
small scale experiments with various alcohols under conditions 
described for the methanolysis of this complex (above). The 
alkanol adducts were separated from minor amounts of the 
water adducts by preparative t.1.c. (silica gel; CHC1,-MeOH; 
10: 1)  to give the following two adducts as white solids which 
became discoloured o n  storage. Ethanol adduct, m.p. 15%- 

160 "C (decomp.) (lit.," m.p. 214--218 "C, with decomp. from 
140 "C); h,,, (MeOH) 272 nm; GH(CDCI3) 8.17 (br s, NH), 5.92 
(br s, NH), 4.68 (s, meso-H), 3.52, 3.17 (both, m, OCH,), 1.95 
(br s, 3-Me), 1.88 (br s, 2-Me), 1.83 (br s, 8-Me), 1.78 (br s, 7-Me), 
and 1.25 (m, OCH,CH,). Propunol adduct, m.p. 145S 150 "C 
(decomp.); h,,,,(MeOH) 272 nm; G,(CDCl,) 8.13 (br s, NH), 
5.86 (br s, NH), 4.68 (s, meso-H), m. 3.4, 2.9 (both, m, OCH,), 
1.94 (br s, 3-Me), 1.88 (br s, 2-Me), 1.84 (br s, 8-Me), 1.79 (br s, 
7-Me), 1.64 (m, CH,CH,CH,), and 0.92 (m, CH,CH,CH,). 
The hutanol adduct was made as follows. The zinc complex (22 
mg) was stirred in dry butanol (4 ml) containing a few drops of 
trifluoroacetic acid (ca. 40 "C, 1.5 h) until all the complex had 
dissolved. The solvent was removed and the oily residue was 
treated with light petroleum (b.p. 40-60°C) to give the 
adduct as a pale yellow solid (13 mg, 57%), m.p. 140-145 "C 
(decomp.), which was a single substance on t.1.c. but which 
decomposed on storage; mjz (f.a.b., 3-nitrobenzyl alcohol) 
305.187 (8%, M + H, C,,H,,N,O, + H requires 305.187) 
and 231 (100, A4 + 1 - BuOH); h,,,,(MeOH), 274 nm 
(19 800); vmax.(KBr) 3 440, 1 690, 1 655, and 1 520 cm-'; 
G,(CDCl,) 8.15 (br s, NH), 5.92 (br s, NH), 4.68 (s, meso-H), ca. 
3.4,3.1 (both, m, OCH,), 1.96 (br s, 3-Me), 1.89 (br s, 2-Me), 1.84 
(br s, %Me), 1.78 (br s, 7-Me), 1.60 (m, OCH,CH,), 1.38 
(m, OCH,CH,CH,), and 0.95 (t, J7.5 Hz, OCH,CH,CH,CH,). 
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