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material (except for optical rotation), and hence
strueture I for platycerine is confirmed.

Experimental Section

2-Benzyloxy-3-methoxybenzaldehyde (V) was prepared by
benzylation of o-vanillin according to the method of Uff.%= V was
obtained in 809, yield as colorless needles (crystallized . from
ether), mp 44° (lit.®» mp 44.0-44.5°),

7-Methoxy-8-benzyloxyisoquinoline (IX).—An adaptation -of
the method of Jackson and Stewart’” was used. Intermediates
to IX were isolated but were not rigorously purified at each step.
A mixture of V and 109, excess aminoacetaldehyde dimethyl
acetal was heated in benzene at reflux with a Dean—Stark trap
until the caleulated amount of water was collected. =~ Excess
amino acetal was removed by washing, and distillation in vacuo
left the product Schiff’s base VI as a yellow oil, VI was quantita-
tively reduced to the amine in ethanol with 19, by weight PtO,
in a Parr apparatus at 50 psi hydrogen. The amine was con-
verted to the tosylate VII in good yield with p-toluenesulfonyl
chloride in pyridine. VII (0.1 mol) was dissolved in a solution
of 100 ml of peroxide-free dioxane and 15 ml of 6 M HCI and the
solution was heated at reflux in the dark until tle showed com-
plete disappearance of VII. The reaction mixture was washed

with water and the solvent was removed in vacuo to leave VIIL
VIII was stirred for several hours in a solution

as a brown oil.
of potassium fert-butoxide in tert-butyl alcohol under gentle heat.
After the mixture had cooled, benzene and water were added and

the benzene layer was washed several times with additional

water. The benzene layer was dried and the solvent was evapo-
rated to leave a red oil, which was purified by Florisil column
chromatography to yield red needles of IX, mp 188° (lit.s mp
185-188°), in 609, yield from V.8

N-Benzoyl-8-benzyloxy-1,2- dxhydro 7-methoxyisoquinoline-1-
carbonitrile (X).—To 75 ml (0.15 mol) of an aqueous solution of
KCN in an ice-cold three-neck flask fitted with a mechanical

stirrer, addition funnel, and condenser was added IX (13 g,

0.05 mol). The mixture was stirred until a fine suspension of IX
in the solution was obtained. Benzoyl chloride (0.1 mol). was

then added dropwise with stirring. Stirring was continued until

the Reissert compound X separated as a tan solid. - This was
filtered off and recrystallized from ethanol to yield 65% X as a
white solid, mp 135° (lit.%= mp 135°).

1-(3,4-Dimethoxybenzyl }-7-methoxy-8-benzyloxyisoquinoline
(XI).—The nitrile X (12 g in 100 ml of DMF at 0°) was treated
under nitrogen with a threefold excess of NaH, and then a twofold
excess of 3,4-dimethoxybenzyl chloride in 50 ml of DMF was
added. The mixture was stirred overnight and then ethanol was
added to destroy the excess Nall. Benzene and water were added
and the benzene layer was separated and washed again with water
and finally with 6 M HCI. The acidic layer was made basie with
NaOH and extracted with CHCl;, The CHCl; layexrs were com-
bined, dried over K,CQOs, and evaporated to yield X1 in 809 yield.
Recrystallization from ethanol gave XI as a white solid: mp
117°; nmr (CDCl;) § 8.2 (d, 1, H on Cy), 7.7-6.6 (m, 6, aromatic
H), 5.0 (s, 2, OCH,C¢Hs), 4.88 (s, 2, CH,), 3.93 (s, 3, OCHs),
3.70 (s, 3, OCHjy), 3.60 (s, 3, OCH,).

Anal. Caled for CpHuNO.: C, 75.08; H, 5.97; N,'3.29.
Found: C, 75.16; H, 6.06; N, 3.37.

(=)-Platycerine (I).—The isoquinoline XI (3 g) was converted
to the methiodide by heating in a mixture of 15 ml of CH;I and:
CH;OH. The solvents were removed in vacuo and the yellow
solid which was obtained was dried and then added to a slurry
of LiAlH, (0.75 g) in dry ether. The slurry was stirred for 3 hr
and the excess hydride was' decomposed by the addition of wet
ether and a saturated solution of sodium potassium. tartrate
The ether layer was separated and evaporated to. yield the 1,2-
dihydroisoquinoline XII as a yellow oil. To XII was added 25 ml
of 7:5 HCOOH-~H,;PO, and the solution was heated at reflux
until all XII had disappeared as evidenced by tle. The solution

was then diluted with water and washed with CHClL. The

agueous layer was made basic to pH 8 with NaOH solution and
extracted with CHCl;. The CHCI; layers were combined, dried
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over K,COy, and evaporated to yield a crude oil shown by tle

and nnir to be the desired I in 60-70% yield. Preparative layer
chromatography yielded a sample of pure (= )-platycerine (I)
whoge CHOla ir, CDCl; nmr, cyclohexane uv, and tle R; value
(0.535 using silica gel G and 3:2 benzene-methanol) were identical
with those.of the natural alkaloid.*
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It is known that diphenylacetylene photoreacts with
tetramethylethylene! and cyclic vinyl ethers? to give
the cyclobutene derivatives. In an earlier paper?
we. teported the photocycloaddition of diphenyl-
acetylene to norbornadiene, in which the products that
were congidered to be formed by the further reactions
of the intermediate cyclobutene were obtained in con-
trast to the above reactions. In order to observe the
behavior  of diphenylacetylene in other dienes, we
photolyZed a solution of diphenylacetylene in 1,5-
cyclooctadiene. The reaction mixture was irradiated
for 40  hr through a Pyrex filter with a high-pressure
mercury lamp. Chromatography on silica gel gave
only one product, 1 (729,).

Elemental analysis and the mass spectrum (M+ 286)
indicated that this product was a 1:1 adduct of di-
phenyiacetylene and 1,5~ cyclooctadlene The nmr
spectrum showed no 51gnals in the vinyl region, and was
very .simple, indicating that this product has the
symmetrical structure. The possible structure for
this produet is 1 or 2, whose type of structure was
assigned to the photoadduct of acetylenedicarboxylic
acid and 1,4-cyclohexadiene.*®

This product was stable on heating for 1 hr at 47°
in 2° N sulfuric acid, where norcarane completely de-
composed,® and the signal at § 3.04 is at too low field
to be assigned to the ring protons of cyclopropanes.”

Structure ‘1 is compatible with these properties, but

structure 2 is not. Thus, this product was assigned
the structure 9,10-diphenyltetracyclo[6.2.0.041.059]-
decane.
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This reaction was neither sensitized by thioxanthone
(Er = 65.5 kecal/mol)® and triphenylene (Er = 66.6
keal/mol),® whose triplet energies are considered to be
effectively transferred to diphenylacetylene (Er = 62.5
keal/mol),® nor quenched by diacetyl (Er = 54.9 keal/
mol).2 These results suggest that the addition involves
singlet-excited diphenylacetylene; this is a contrast to
the results that other photoreactions of diphenyl-
acetylene proceeded wvia triplet diphenylacetylene.?:?
This reaction is considered to involve the intramolecular
photocycloaddition of the intermediate eyclobutene
3. However, this intermediate was never observed
when the photolysis was monitored by gle and uv.
This can be well explained by the assumptions that
the intermediate diphenyleyclobutene 3 is preferentially
photoexcited on account of its large molar extinction
coefficient!® at the excitation wavelengths, and the
quantum efficiency of the intramolecular reaction is
greater than that of diphenylacetylene with 1,5-
cyclooctadiene.

Experimental Section

Melting points are uncorrected. Ir spectra were obtained on a
Hitachi EPI-S2 spectrophotometer. Uv spectra were obtained
on a Hitachi 124 spectrophotometer. Mass spectra were ob-
tained on a Hitachi RMS-4 spectrometer. Nmr spectra were
taken on a high Hitachi Perkin-Elmer R-20 spectrophotometer.
Gle was performed on a Simadzu GC-3AF (2 m X 3 mm, 3%
SE-30 on Chromosorb W column).

Photoaddition of Diphenylacetylene and 1,5-Cyclooctadiene.—
In a Pyrex vessel, a solution of diphenylacetylene (0.8 g, 0.0045
mol) in 1,5-cyclooctadiene (48 g, 0.44 mol) was irradiated for 40
hr with a 350-W high-pressure mercury lamp. After removal of
the unreacted diene under reduced pressure, the remaining liguid
(1.4 g) was subjected to column chromatography on Merck
silica gel, 50 g (70-230 mesh). "Elution in 200-ml fractions gave
fractions 1-3, n-hexane, nil; 4-5, 5% benzene in n-hexane, a
crystalline material. Reerystallization of this crystalline ma-
terial from ethanol gave 9,10-diphenyltetracyclo[6.2.0.04%,0%9]-
decane: 924 mg (72%); mp 105.5-106.5°; ir (KBr) 8040, 3010,
2030, 1595, 1487, 1440, 750, 721, and 695 cm™*; nmr (CCL) &
2.0 (m, 8 H, methylene), 3.04 (br s, 4 H, cyclobutane), and 7.0
(m, 10 H, aromatic); mass spectrum m/e (vel intensity) 286 (1),
144 (48), 143 (100), 142 (83), 128 (39), 115 (15), and 91 (11);
uv (n-hexane) 223 nm (e 10,700), 248 (1500), 253 (920), 262
(800), and 272 (490).

Anal. Caled for CypHy:
92.25; H, 7.56.

Attempted Sensitization with Thioxanthone and Triphenylene.
—Diphenylacetylene (50 mg, 0.28 mmol), 1,5-cyclooctadiene
(300 mg, 2.78 mmol), and thioxanthone (10 mg, 0.047 mmol) or
triphenylene (10 mg, 0.044 mmol) in benzene (3 ml) were ir-
radiated through a liquid filter (an aqueous solution of NaBr
and Pb(NO;),, >330 nm )™ with the 350-W high-pressure mercury
lamp for 20 hr. However, the product was not observed by gle.

Attempted Quenching with Diacetyl.—Each of two quartz
tubes was charged with 8 ml of a solution of diphenylacetylene
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(0.0837 M) and 1,5-cyclooctadiene (0.926 M) in cyclohexane.
Diacetyl (44 mg, 0.512 mmol) was added to one of the tubes.
The tubes were irradiated for 2 hr at 254 nm in which most of the
light was absorbed by diphenylacetylene. No quenching was
observed by gle.
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The common cholesterol oxidation products 38-
hydroxycholest-5~en-7-one (IV), cholesta-3,5-dien-7-
one (V), and the epimeric cholest-5-ene-38,7-diols
(ITb, I1Ib) derive by thermal decomposition of sterol
hydroperoxides formed by two distinet mechanisms
from cholesterol. Photosensitized oxidation of cho-
lesterol in solution by excited-state (singlet) molecular
oxygen gives 38-hydroxy-5a-cholest-6-ene-3-hydro-
peroxide (Ia),® which may rearrange in solution to
the 7a-hydroperoxide IIa,%* which in turn may epi-

merize to the 78-hydroperoxide IIIa.> Alternatively,
C8:[-{17 CSHH
HO i HO “OR
OR
Ia, R = OH la, R = OH
b, R=H b, R=H
Gl
HO OH
IIfa, R = OH
b, R=H
CSHI'? C81{17
HO 0 0
v \Y%
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