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Abstract-The Cmethoxybenzyl (MPM) protecting group for hydroxy functions is readily removed with 
DDQ in dichloromethane containing a small amount of water at room temperature. Under these neutral 
conditions, several other protecting and functional groups remained unchanged. 3,4-Dimethoxybenzyl 
(DMPM) groups are more reactive than MPM groups with DDQ. The betuyl (Bn) protecting group was 
removed by catalytic hydrogenation over Raney nickel. Selective deprotection of DMPM, MPM and Bn 
groups is also presented. 

In multistep syntheses of complex natural products 
such as polyketide-derived macrolide and polyether 
antibiotics, selection of the most suitable protecting 
group for each hydroxy function is very important and 
sometimes holds the key tosuccess. Although a number 
of protecting groups for hydroxy functions are already 
available, simple and versatile protecting groups with 
new selectivities are still in need of development 
because commonly used protecting groups, except 
benzyl groups, are inherently usually sensitive to acid.’ 

In the course of our studies on the synthesis from D- 
glucose of some typical macrolide and polyether 
antibiotics, we recently demonstrated a new depro- 
tection method of MPM (4methoxyphenylmethyl) 
protecting groups for hydroxy functions consisting of 
DDQ (2,3-dichloro-5,6dicyanobenzoquinone) oxida- 
tion under neutral conditions’ and some extensions.’ 
In this paper, we describe not only the deprotection of 
the MPM and more readily removable DMPM (3,4- 
dimethoxyphenylmethyl) protecting groups’ in some 
representative compounds, but also selectivity among 
the three benzyl-type protecting groups, MPM, 
DMPM and Bn (benzyl). 

Deprotection of MPM groups by DDQ oxidation 
Benzylic oxidation by DDQ has been well studied, 

especially in the electron-donating phenol and indole 
series.’ The reaction proceeds via initial formation of a 
charge-transfer (CT) complex between an electron- 
donating aromatic ring and electron-accepting DDQ 
followed by benzylic dehydrogenation. Therefore, 
when an MPM ether (1) is treated with DDQ in the 
presence of water, the oxidation is expected to take 
place affording an alcohol (2) and anisaldehyde (3) as 
shown in Scheme I. This implies that an MPM 

t Present address: Hokkaido Institute of Pharmaceutical 
Scienceq Otaru 04742, Japan. 

$This was reported to be the best solvent system for the 
selective oxidation ofC-3 sidechains in indoles.‘f 

6 Addition of triethylamine or sodium bicarbonate inhibits 
the DDQ oxidation. 

protection is removed under mild DDQ oxidation 
conditions. 

Usual treatment ofphenethyl MPM ether(4) with an 
equimolar amount of DDQ in methanol at room 
temperature led to the initial formation of a brownish 
green colored solution of the CT complex, and then 
the color slowly faded into pale brownish yellow. 
Phenethyl alcohol (5) and 3 were isolated from the 
reaction mixture in excellent yields (86 and 87%. 
respectively), but the time taken to complete the 
reaction was 24 h. Similarly, in 90°A aqueous 
tetrahydrofuranz the reaction also proceeded ef- 
ficiently, but very slowly. However, addition of 
dichloromethane to the methanol solution accelerated 
the reaction,” and the reaction rate increased on 
increasing the proportion of dichloromethane. The 
deep green color of the CT complex faded quite rapidly 
to colorless in dichloromethane containing a small 
amount of water (l/18) instead of methanol, and the 
reaction was completed within only 40 min. This 
solvent system has an additional merit, that is, weakly 
acidic DDQH (2,3dichloro-5,6dicyanohydroquin- 
one) precipitated from the solution as the reaction 
proceeded because DDQH is almost insoluble in both 
dichloromethane and water, and the reaction medium 
was consequently kept almost neutral all through the 
reaction. This is sometimes very important in the case 
of substrates bearing acid-sensitive functional and 
protecting groups.$ A stoichiometric amount of DDQ 
was sufficient for this oxidation, but 10% excess of 
DDQ brought about a reduction in the reaction time to 
one-half. 

In order to examine the behavior of common 
functional and protecting groups to the DDQ oxi- 
dation, compounds 6, 8. 10, 12, 14, 16 and 18 were 
chosen. The MPM ether containing an allylic double 
bond (6) readily gave geraniol(7). Compound 8, easily 
derived from D-ghCOSe, with two acid-sensitive 
isopropylidene groups also gave the corresponding 
alcohol (9)’ in excellent yield, but required rather 
prolonged DDQ treatment, which caused a slight loss 
of one isopropylidene group (detectable on TLC). This 
defect was removed by use of 1.5 equivalents of DDQ. 
Similarly, another isopropylidene compound (10) 
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gave diacetoncglucose (1 l).’ Other D-glucose-derived 
compounds containing epoxide (12), keto (14), un- 
saturated (16), benzoyl and tosyl(18) groups gave good 
results (Table 1). Common protecting groups for 
hydroxy functions were also unalTected under the 
DDQ oxidation conditions as exemplified by the de- 
protection of MPM ethers containing benzyl (20), 
methoxymethyl (22), benzyloxymethyl (24), acetyl 
(26), and t-butyldimethylsilyl groups (28) (Table 1). 
Compound 30 is a synthetic intermediate of the 12- 
membered macrolide, methynolide.9 Under usual 
conditions in dichloromethane-water, loss of the 
isopropyl protection occurred concomitantly to give 
no expected product (31). This side reaction could be 

avoided by the addition of isopropanol. When 30 was 
oxidized with DDQ in dichloromethane-isopropanol- 
water (20: 1: l), only 31 was isolated. 

Benzyl ethers were almost unreactive to DDQ under 
these conditions as shown in the oxidation of 20, and 
actually, 92% of 72 was recovered after treatment with 
1.5 equivalents of DDQ for 2.5 h. The DDQ oxidation 
of synthetic intermediates 32 and 34 of salinomycin 
(polyether)” and tylosin (16-membered macrolide),’ ’ 
respectively, provided good examples of the selective 
deprotection of MPM groups in the presena of Bn 
groups. Compound 32 gave 33 in quantitative yield 
under usual conditions, and 34 gave 35 in 97% yield in 
the presence of isopropanol (Table 1). 

0- \ 1 owM yw,;;’ rQH 

4 (18:l) 5 - 

rt, 20 min 84% 

g: R=Bn 

11: R=MeOCH2 (MOM) 

24: R=BnOCH2 (BOM) 

26: R=MeCO (AC) 

28: - R=Me3CMe2Si(TBCMS) 

Scheme 2. 
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Table 1. Oxidativc cleavage of MPM and DMPM ethers with DDQ a1 room 
temperature 

Ether 
DbQ 
(equiv) Solvent 

Reaction Yield 
time (h) Alcohol (“/.) 

4 1.0 MeOH 
4 1.0 THF-H,O(IO: 1) 
4 1.0 CHICI,-MeOH(4: 1) 
4 1.0 CH,Cl-MeOH(9: 1) 
4 1.0 CH,CI,-H,O(l8: 1) 
4 I.1 CH,Cl,-H,0(18: 1) 
6 1.1 CH,CI,-H,0(18: 1) 
8 I.1 CH,CI,-H,O(lI: 1) 
8 1.5 CH,Cl,-H,O(II: I) 

10 I.1 CH,CI,-H,0(18: 1) 
10 I.5 CH,Cl,-H,O(lI: 1) 
12 1.5 CH,CIz-H20(18 : I) 
14 1.5 CH,CI,-H,O(l8: 1) 
16 1.5 CH,CI,-H,O(lI: 1) 
18 1.5 CH,CI,-H,0(18: 1) 
20 I.5 CH#Jl-H20(18: 1) 
22 I.5 CH,Cl-H,O(l8: I) 
t4 1.5 CH,Cl-H,O(lI: I) 
26 I.5 CH,Cl,-H,0(18: 1) 
28 I.5 CH,CI,-H,O(l8: I) 
30 2.0 CH,Q-i-PrOH-H,O’ 
32 I.1 CH,Cl,-H,O(ZO: I) 
34 2.0 CH,CI,-i-PrOH-H,O’ 
36 1.1 CH,Cl-H,O(II: I) 
37 I.1 CH,CI,-H,0(18: 1) 
38 1.5 CH,CI,-H20(18: I) 
40 1.2 CH,CI,-H,O(ZO: 1) 

43 1.2 

46 1.2 
48 1.2 

24 
24 
6 
3.5 
0.6 
0.3 
1 
4 
1 
5 
3 
2.5 
7 
2.5 
2 
1.5 
I 

2: 
0.75 
2b 
I 
lb 
0.25 
2.5 
0.25 
l.8b 

CH&I,-H,O(ZO: I) 0.6’ 

CH,Cl,-H,0(20: 1) 
CHICI,-H,0(20: 1) 

0.08b 
1’ 

!I 
5 
5 
5 
5 
5 
7 
9 
9 

11 
11 
13 
15 
17 
19 
21 
23 
2s 
27 
29 
31 
33 
35 
5 

11 
39 
41 
42 
44 
45 
47 

86 
85 
87 
80 
89 
84 
82 
93 
92 
86 
86 
84 
84 
89 
86 
85 
90 
87 
85 
87 
78 

100 
94 
86 
86 
85 
75 
65 

80 
4 

86 
66 
5.5 

‘2O:l:l. 
b At 5”. 
‘At IO”. 

Deprotection of DMPM groups by DDQ oxidation 
Because veratrol has a lower oxidation potential 

(E,;, = 1.45 V)12 and is more reactive for the CT 
complex formation than anisole (Elrl = 1.78 V),” the 
DMPM groups were expected to afford more readily 
removable protecting gr0ups.t Although only a small 
difference in reactivity was observed between simple 
compounds such as 36 and 4, a rather hindered DMPM 
compound (37) was clearly more reactive to DDQ than 
the corresponding MPM compound (10) and the 
reaction time was reduced to one-third. In the case of 38 
bearing Bn protecting groups, deprotection of only the 
DMPM group took place rapidly to give 39 in 85% 
yield. 

Selective deprotection of DMPM groups in the 

t 1,4-Dimethoxybenzcne, 1.2,3-uimetboxybenzcne and in- 
dole derivatives are more electron donating, but 1.2~benzene 
derivatives are practically useful because of ease of 
preparation and stability lo acid. 

$ In acyclic compounds. deprotection of secondary al- 
hols was more readily achieved than that of primary 
alcohols,‘and hence the complete selectivity was oked 
in the deprotection of 46. 

presence of MPM groups was examined in the DDQ 
treatment of three compounds having both MPM and 
DMPM protecting groups. When 40, in which two 
primary alcohols are protected with MPM and 
DMPM groups, was treated with 1.2 equivalents of 
DDQ at So, the DMPM group was removed to give 41 
with more than 92% selectivity. Compound 43 having 
two protected secondary alcohols also gave a similar 
result, and 44 was obtained with 95% selectivity. In the 
case of 46 having an MPM protected primary alcohol 
and a DMPM protected secondary alcohol only the 
DMPM protecting group was removed affording 47 in 
high yield.3 Compound 48 containing an MP (4- 
methoxyphenyl) methylene acetal also gave mainly 49 
deprotected only the DMPM group3’*’ (Table 1). A 
successful application of this selective deprotection in 
the 6nal stage of a total synthesis of tylonolide from 
D-glucose will be reported soon.1’ 

Selective hydrogenolysis ojBn groups in the presence of 
MPM and DMPM groups 

As shown in the oxidation of 20,32,34,40, and 46 
MPM and/or DMPM groups were selectively removed 
in the presence of Bn groups. On the contrary, the 
selective removal of Bn groups in the presence of MPM 
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and/or DMPM groups was examined next. Reductive 
cleavage by catalytic hydrogenation or alkali metal in 
liquid ammonia, is most commonly used for the 
deprotection of Bn groups.? However, no selectivity 
was observed in the catalytic reduction with platinum 
on charcoal and rhodium on alumina catalysts, or 
in the sodium in liquid ammonia reduction.” The 
catalytic reduction with palladium on charcoal 
gave better results. When 51 was hydrogenated in 
the presence of 10% palladium on charcoal, the 
debenzylated alcohol (52) was isolated as the main 
product, but simultaneous removal of the MPM 
protection occurred to give a considerable amount of 
the diol(53). Under similar conditions, 46 containing 
Bn,MPMandDMPMgavefourproducts(5457).The 
product distribution shows clearly the order of 
reactivity to be Bn, MPM and DMPM. Although this 
catalytic reduction is still not useful for practical 
purposes because of poor selectivity, the results 

t Facile cleavage of Bn ethers by catalytic transfer 
hydrogenation with 20% oalladium oxide on carbon and 
&loh~xene in refluxed ethanol was reported, but the 
selectivity between Bn and MPM protecting groups is 
unknown.” 

$The ratio of 67 and 68 was 6.7: I indicating that the 
stereoselectivity for the reduction of the double bond of 34 
under theseconditions wassomewhat insufficient for practical 
use. 

prompted a search for a more practical catalyst, and 
finally it was found that Raney nickel gave excellent 
results. 

When 34 was hydrogenated over W-2 Raney 
nickel” in ethanol at room temperature, completely 
selectiveremoval ofthe Bn protection took place togive 
58 in excellent yield, although 24 h was required to 
complete the reacton. Similarly, 59 gave only 60 in 85% 
yield, but even after 24 h 12% of the starting material 
(59) was recovered (net yield of 60: 96%). 

This catalytic hydrogenolysis was significantly 
accelerated by use of a large amount of more reactive 
W-4 Raney nickel catalyst. l6 When 51 was hydrogen- 
ated over W-4 Raney nickel, 52 was isolated in 90”/, 
yield as the sole product within 2 h. In the case of46 the 
hydrogenolysis proceeded more rapidly to give 54 in 
high yield (88%). but a small amount (4%) of 55 
deprotected by both Bn and MPM groups was con- 
comitantly obtained even after 40 min. Compound 
61 containing a DMP (3,4-dimethoxyphenyl) methy- 
lene acetal group gave again only the debenzylated 
alcohol (62) almost in quantitative yield. Similarly, 63 
and 65 gave only 64 and 66, respectively, in excellent 
yields. Rather prolonged hydrogenation of the 
tylonolideintermediate(34)overalargeamountofW-4 
Raney nickel caused a simultaneous reduction of the 
double bond to afford mainly the expected product 
(67), but a fair amount of the isomer (68) was 
also obtained.f ‘I The salinomycin intermediate 
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(32) containing no reducible double bond gave the 
corresponding dcbenzylated alcohol (69) in nearly 
quantitative yield. lo Finally, in the case of 70 con- 
taining a double bond, only the debenzylation took 
place to give 71 in excellent yield, though two days were 
required to complete the reaction over W-2 Raney 
nickel (Table 2). 

EXPERIMENTAL 

M.ps were measured on a Yamato MP-I micro m.p. 
apparatus and are uncorrected. ‘H-NMR spectra were 
recorded on a JEOL JNM FX-100, JEOL JNM FX-200 or 
JEOL JNM GX-270 instrument. Low- and high-resolution 
mass spectra were taken on a JEOL JMS D-UX) or JEOL 
JMS-01 GS spectrometer. 

Table 2. Hydrogenolysis of Bn ethers over Rancy Ni catalyst io 
ethanol 

Ether Raney Ni 

32 w-4 
34 w-2 
34 W-4 

46 W4 

51 W4 
59 w-2 
61 W-4 
63 w-4 
65 W-4 
70 w-2 

Reaction Yield 
time (h) AlCOhOl (%) 

2 69 96 
24 58 93 
20 67 75 

68 11 
0.6 54 88 

55 4 
2.5 52 90 

24 60 96 
2 62 98 
7 64 a7 
1 66 95 

48 71 96 
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General preparation of MPM and DMPM ethers 
To a stirred suspension of NaH (1.0-2.0 equiv) in DMF or 

DMSO under AI was added dropwise an alcohol in THF and 
then (after co 30 mitt) MPM (6methoxybcnzyl)” or DMPM 
(3.6dimcthoxybenzyl) chloride’s (1.0-2.0 cquiv) in THF. 
After the reactlon was completed (30 min overnight),t the 

t If excess MPM or DMPM chloride remained in the 
reaction mixture, a partial loss ofacid-sensitivegroups such as 
aatonide groups sometimes happened during the final silica 
gel chromatography, probably due to a small amount of 
hydrochloric acid coming from the chloride. This side reaction 
was avoided by the addtion of diethylamine to quench the 
excess chloride. 

mixturewaspouredintoictwater(orsat NH,Claqwithiccif 
necessary to avoid strong alkali) and extracted with ether. The 
extract was washed with sat NaCl aq, dried over MgSO,, and 
conantratcdinuucuo.Theresiduewaschromatographedona 
short column ofsilica gel to give an MPM or DMPM ether in 
85% quantitative yield. A typical exampk is shown as follows. 

Benzyl 2(s) - (2(R) - [l(s) - (4 - methoxybenzyloxy - 
methylethyl)] - 3(s) - methyl - 6(R) - tetrahydropyrmyf&utyl 
ether32 To a stirred suspension of NaH (26 mg 1.09 mmol) in 
DMS0(1ml)wasaddaldropwiseaTHFsoln(3ml)of33(250 
mg. 0.78 mmol) under Ar. After 45 min at room tcmp, MPM 
chloride (158 mg, I.01 mmol) was added, and the stirring was 
continued for 3 h. The mixture was poured into sat NH,Cl aq 
andthenextractaIwithether.Tbcextract waswashcdwithsat 
NaCl aq, dried over MgSO,, and conccntratcd in uacuo to 
leave an oil, which was chromatographed on a short silica gel 
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column. Elution with EtOAc-n-hexane(1 : 1l)gavea colorle.ss 
oil of32 (296 mg, 86%). ‘H-NMR (CDCI,) d 0.87 (3H, t, J = 8 
Hz). 0.89 (3H, d. J =-7 Hz), 0.96 (jH, d, 5 = 7 Hi), 1.23-2.17 
(9H. m).3.29-3.45f2H.m). 3.49-3.5713H. ml. 3.7713H.s). 3.78- 
isj(lii,m),4.31 (iH,b,i’= I i.sHz);4.38(iH,d.j = i i:sH2), 
4.41(1H,d.J = 12Hz),4.48(lH,d.J = 12Hz),6.84(2H,d,J 
= 8.5 Hz), 7.21 (2H.d. J = 8.5 Hz), 7.31 (5H. s); MS m/z 349 

(M+ -9l,3%), 319(2.5),304(1.1), I21 (100).91 (57.5). Exact 
MS: found, 349.2379; talc for C,,H,,O,, 349.2381. 

GeneralprocedweofdeproteclionofMPM andDMPMgroups 
by DDQ oxidation 

To a stirred CH,CI, solo of an MPM or DMPM ether 
containingasmallamountofwater(1/18-1/20ofCH,Cl,)was 
added DDQ (1.0-1.5 equiv) at room temp or 5”. After the 
reaction was completed, sat NaHCO, aq was added, and the 
mixture was extracted with CH,CI,. The extract was washed 
with sat NaHCO, aq and sat NaCl aq,and dried over MgSO, 
or Na,SO,. The solvent was evaporated and the residue was 
chromatographed on a silica gel column to give adeprotected 
alcohol and anisaldehyde or veratrum aldehyde (Table 1). A 
typical example is given below. 

5,6-Anhydro-l,2-O-isopropylidene-a-D-glucojiianose 13. 

To a stirred soln of I2 (92 mg, 0.286 mmol) in CH,CI, (2.9 ml) 
and water (0. I7 ml) was added DDQ (97 mg, 0.427 mmol) at 
room temp. Alter 2.5 h precipitated DDQH was removed by 
de-cantation and washed with a small amount ofCH,Cl,. The 
combined CH,Cl, soln was then washed with sat NaHCO, aq 
and sat NaCl aq. and dried over NalSO,. Evaporation of the 
solvent in uacuo gave an oil, which was chromatographed on a 
silica gel column with n-hexanoEtOAc( 1: 1) as eluent to give 
a colorless solid of 13(48.3 mg, 84%): m.p. 130-131” (ligroin); 
‘H-NMR(CDCl,)6 1.32(3H.s), 1.48(3H,s),2.84-3.09(3H.m), 
3.38-3.50(1H,m),4.02-4.15(1H,m),4.26(1H,brs),4.52(1H,d, 
J = 4Hz).5.99(1H,d,J = 4Hz);MSm/z 187(M’ -15), 59 
(base), 43. (Found : C, 53.45 ; H, 7.00. Calc for C,H,,O, : C, 
53.46 ; H, 6.98%.) 

Catalytic hydrogenolysis 0146 with loO/, WC. A soln of 46 
(27.6 mg) in EtOAc (2 ml) was hydrogenated over 10% Pd-C 
(10mg)at ordinary pressure and temp for 5 h. After removal of 
the catalyst, the solvent was evaporated to leave an oil, which 
was separated on a preparative TLC with EtOAc to give SQ 
( 18%). 55 (3 I%), 56 (7%) and 57 (42%). 

(3S,4R) - 4 - (3.4 - Dimethoxybenryloxy) - 3 - (4 - melh- 

oxybenzyloxymerhy[)hexan - 1 - o/54. ‘H-NMR (CDCI,) 6 
0.93 (3ti, 1, j = 7 tiz), 1.261.80 (4H, m). 1.98-2.25 (lH,m), 
2.62IlH.brsl.3.39IlH.dd.J=3.9Hz),3.48(1H.dd.J=2.9 
HZ), j.,j (2H; 1, J = 6 H&3.80 (3H, s); 3.87 (6~, s), 3.38-4.05 
(lH,m).4.43(2H,s),4.46(2H,s),6.776.90(3H,m),6.87(2H,d, 
J = 9Hz),7.24(2H,d.J = 9Hz);MSm/z418(M’. 1.7%).297 
(7.8), 167(100), 151 (60). 137 (35). 121 (52). Exact MS: found, 
418.2373;calcforC,,H,,O,.418.2357. 

(3S.4R) - 4 - (3.4 - Dimelhoxybenzvloxy) - 3 - hydroxy- 

meihylheian - 1 ‘- ol 55. Color&s oil: ‘ii-NMR (CD&) 
6 0.87 (3H. t. J = 7.5 Hz). l.lc1.77 (7H. ml. 3.3c3.47 IlH. 
m), 3.57-3.78 (4H, m), 3.iO (3H, s), 3181 i3I-i; s), 4.33 (2I-i. d; 
J = 10.5Hz),4.50(2H.J = 10.5Hz),6.78(3H,brs);MSm/z298 
(M’, 4.3%). 167 (56), 151 (100). Exact MS: found, 298.1757; 
caIc for C,,Hz60,, 298.1782. 

(3S,4R) - 3 -(4 - Merhoxybenryloxymelhyl)hexane - 1.4 - diol 
56. Colorless oil: ‘H-NMR (CDCI,) d 0.97 (3H. t, J = 7 Hz). 
1.23-2.10 (7H, m), 3.40-3.95 (SH, rnx 3.81 (3fi, s), 4.43 (2H, s), 
6.88 (2H, d, J = 9 Hz). 7.24 (2H, d, J = 9 Hz). 

(3S,4R~3-Hydroxymerhylhexane-l,4diol!V. Colorless oil: 
‘H-NMR (CDCI,) 6 0.97 (3H. t, J = 7 Hz), 1.42-2.30 (8H. m), 
3.55-4.00 (5H. m). 

General procedure of hydrogenolysis o/ Bn groups over Raney 
Ni catalyst 

An EtOH soln of a Bn ether was hydrogenated over a large 

amount of Raney Ni W-2 or W-4 at ordinary pressure and 
temp. After the reaction was complete, the catalyst was 
removed by filtration, and the soln was concentrated in uucuo. 
The residue was chromatographed on a silica gel column to 
give the corresponding debenzylated alcohol in high yield 
(Table 2). A typical example is given below. 

3,6 - Dihydro - 3(S) - (2 - hydroxyelhyl) - 6(S) - isopropyloxy- 
2(R) - r2 - (4 - me~hoxybenzvloxv) - IIS) - methvlerhvll - 5 - 
me&yl~2H~pyran!%.k Et~Hsb;ln(l~~l)of~~1l4~m~)was 
hydrogenated over Rany Ni W-2 (0.4 ml) at ordinary pressure 
and temp for 24 h. After removal of the catalyst by filtration, 
the solvent was evaporated in uacuo to leave an oil, which was 
chromatographed on a silica gel column. Elution with n- 
hexane-EtOAc (3 : 2) gave a colorless oil of !4!3 (86 mg, 93%). 
‘H-NMR(CDCI,)60.92(3H,d.J = 7Hz),l.l6(3H,d,J = 6 
Hz), 1.19 (3H. d, J = 6.5 Hz), 1.30-2.45 (5H, m), 1.69 (3H, s), 
3.20+.10(5H.m),3.80(3H,s),4.44(2H,q,J = llHz),4.87(lH, 
s),5.57(1H,s),6.86(2H,d.J = 9Hz),7.26(2H,d.J = 9Hz);MS 
m/z320(M’ -58.1.8%),275(1),259(2.1).245(1.9),224(1).208 
(I), 197 (15). 147 (13). 121 (100). 

Physicial data of other compounds described here are 
available from the Hokkaido University. 
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