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CHEMISTRY OF THE TRANSFORMATION PRODUCT

Narindar K. Girotra®, Arthur A. Patchett and Norman L. Wendler

Merck Sharp & Dohme Research Laboratories
Division of Merck & Ce., Inec.
P. 0. Box 2000, Rahway, New Jersey 07065
Flavipucine rearranges under a variety of conditions
via bond reorganization invelving C~C bond cleavage of the
epoxide function teo yield the isobutylglyoxal acetal of
3,4-dihyéroxy-6-methyl-2-pyridone, Transformations of this

preduct are presented in support of its structure,

In view of a recent grticle by Findlay et él.l concerned with the re-
arrangement of (-)-flavipucine, we are prompted to report our findings which
differ from those of the aforementioned authors in significant respects.

Recently we published the total synthesis of (*)=-flavipucine and its
diastereoisomer.2 It had been observed at that time that both of these sub-
stances on silica gel produce a minor’amount of the same entity, more polar
than flavipucine. The substance in question may be prepared by a variety of
techniques including warming in benzene at 50° with DABCO, treatment in benzene
~with BF3 etherate at ambient temperatures, by melting,la or best by refluxing in

xylene. By the latter technique an 807 yield of rearrangement product can be

realized after 10 hr. M.p. 163-64°;1b

p\MEOH
max

5.95 (broad s, 5-H), 2.37 (s, 6-CH

ix (CHCl,) 2.20-4.40, 5.78, 5.98 and 6.17u;
304 (e, 6290), 250 (2100) and 216 nm (20550); nmr (CDCL,) §6.02 (s, 7-H),

3 and 0.93 (d, J 6 Hz CHMez); M+ 237; Caled
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for 012H1504N: ¢, 60.75; H, 6.37; N, 5.90, Found: C, 61.01; H, 6.07; N, 5.82.

In this regard Findlay et al. (loc. cit.) state that they were unable to
effect rearrangement in xylene. A4s a result of their observation, moreover,
they were led to mechanistic conclusions which no longer appear tenable, We
must assume that these authors effected the xylene procedure for too short an
interval. In a similar vein these same authors report effecting the re-
arrangement (27 yield) in sodium carbonate solution (followed by silica gel
separation). This conclusion would appear to be questionable since we have
demenstrated that rearrangement occurs on silica gel alone,

Our early observation that ozonolysis of the rearrangement product
produces isobutylglyoxal had given rise to the misleahing deduction that this

substance possesses the (CH,),CHCOCH= side-chain. The subsequent finding that

32
hot hydrolysis with 2.5N hydrochloric acid produced isobutylglvoxal &? together
with 3,4-dihydroxy-6-methyl-2-pyridone éﬁ provided compelling evidence that the
rearrangement product was, in fact, an acetal of these two components. The uv
spectrum, moreover, exhibits two principle maxima at 304 (e, 6290) and 216
(e, 20550) nm compatible with 2-pyridone [293 (e, 5900) and 224 (g, 7230) nm]
but incompatible with 4-pyridone [single max 253 (g, 14800) nm] thus making 3
clearly the most probable structure for this substance.5 Subsequent chemical
and physical observations were in complete accord with this assignment.6 In
this connection Findlay et al. (loc. cit.) do not state how their data differ-
entiate 3 from its equally probable alternative 2.

Reduction of 3 with zinc in acetic acid (75°, 3.5 hx) yielded 6 re-
sulting from cleavage of the Cé-oxygen attachment, the latter being a good

leaving-group by virtue of the delocalization pathway i + §.7 M.p. 131-34°;

ACH30H CH3OH+HOH™
max

289 nm (¢, 7510), 244 nm (g, 2370);: kmax

276 nm (e, 7920); ir
(CHClS) 2.70-4.60, 5.83 and 6.10u; ir (NMujol) 2.70-4.40, 6.13y and no band at
5.83; nmr (CSDSN) §5.97 (broad &, 5-H), 4.77 (broad s, 7-Hs), 2.20 (s, 6—CH3)

and 0.92 (d, J 6 Hz CHMeZ); M+ 239; Caled for 012H1704N: C, 60.24; H, 7.16;

—1300—



HETEROCYCLES, Vol. 6, Nos. 9, 10, 1977

o § ,
N 0
o i i ! \M -
N 0™y [s; N
H H H
6a 1

y H
N2 Zn 2 Ho ‘ HO
| -— = m + “
HOAc o
0P i 0=~

N 0 O/ N
H H H
5 3 4 3
l CH30
MeQ H MeQ & o
”‘(\Oclm . 7 o OR,
Q. - Q
” - “
0= N Bt 0F N Rlo \N
H H
9 7 82 R,=H; R,=Na
8b R.=R, =Ac

—1301—




N, 5.85. TFound: C, 60.03; H, 7.29; N, 5.80. The hypsochromic shift in the

Zn;}O

"

og? — &
0=\
H

L

uv of 6 in alkaline sclution is characteristic of 4—hydroxy—2~pyridonés in
contrast to 3-hydroxy-2-pyridones which exhibit a marked bathochromic shift:
under the same comditions.® In the solid state 6 exists as the hemiacetal
ba as adjudged from the absence in its ir spectrum in Nujol of the side-
chain carbonyl band at 5.83p which is present in chloroform solution. The
2,4-dlacetate of § (m.p. 48-49°; Calcd for CIGHZIOGN: C, 59.43; H, 6.55;

N, 4.33. TFound: ¢, 5%.22; H, 6.70; N, 4.08) exhibited a 13Cnmr gpectrum

3 R 2 _
Teq008 1.85 6, 151.6, °J 3.7)

3
136.4, ~J
C4..H5

(6. 151.1; § 6.4,

Cy Cj3 Cy..Hs v
in complete accord with this structure based on long range coupling constants
paralleling those of 8b (see below).

Treatment of the rearrangement product 3 with sodium methoxide in
methanol at 25°, resulted in methoxyl group incorporation with concomitant

rupture of the C,-oxygen attachment to give 7 as a crystalline isomeric mixture.
P & 8 £

CH30H CH4OR+OH™
max max

M.p. 165-67°; A 290 am (g, 7510), 242 nm (e, 2830); A 278 nm

(e, 7700); nmr (CD30D) §5.83 (broad s, 5~H), 4.95, 4.90 (each s, due te¢ isomeric
7-H), 3.52, 3.45 (each s, due to isomeric 7—OCH3), 2.19 (s, 6-CH3) and é& 1.83
{broad signal, 9-Hs)}; ir (Nujol) 2,70~4.70, 6.13 and 6.20u; Mt 269; Caled for
013H1905N: ¢, 57.98; H, 7.11; N, 5.20., Found: C, 57.74; H, 7.36; N, 5.13.
The hypsochromic shift in the uv in alkaline solution again demonstrated that

—1302—




HETEROCYCIES, Vol 6, Nos. 9, 10, 1977

this system (1;7§D is a 4-hydroxy-2-pyridone as in the case of 6 (see above).
Acid hydrolysis of 7, as in the case of 3, likewise yielded isobutyl-
glyoxalrand 3,4~-dihydroxy-b6-methyl-2-pyridone. In the sclid state and neutral
solution 7 exists as the hemiacetal. Conversion to the acyclic form occurs on
ferming the sodium salt §§'(l eq. NaOH in methanocl) as demonstrated by the
appearance of the side-chain carbonyl group at 5.80u (Nujol) in the ir. The
nmr of this salt in water further exhibited a downfield shift of the pertiment
a~protons to §5.20 (s, 7-H} and 2.60 (4, J 6.5 Hz, 9-Hs), respectively. The
naor in CD3OD~NaOD resulted in rapid exchange of the pertinent a-protons by
deuterium in the developing carbonyl side-chain. The mass spectrum of the
exchanged product exhibited MY 272 representing an increase of 3 mass units.
Acetylation of 7 (Ac,0-py/25°) generated the acyclic diacetate 8b;
ir (CDCLB) 5.62, 5.80 and 6.23u; nwr (CDC13) §6.93 (broad 5, 5-H), 4.83

(s, 7-H), 3.40 (s, 7—OCH3), 2.47 (s, 2-0Ac), 2.30 (s, 6~CH, and 4-0Ac) and

3
0.95 (d, J 6 Hz CHMez); M* 353, Confirmation of structure 8b as deduced

l3Gnmr based on the long range

134.6, ~J 3 = 6.6, 3J

from the uv (see above) was afforded by the

13

C-H coupling constants (GCZ 151.2, & 2.5,

Cy C30CH ~

50 151.6, 2J = 3.7). In the alternative structure (side~chain at

4 C4. 'H5

C4), C4 would have exhibited two couplings both significantly smaller than 6.5 H=z
still reslding at low field while C3 would only have been a doublet with J26 Hz
residing at high field.

Reduction of 7 in alkaline solution with sodium borohydride afforded the
stable acyclic carbino] 9 as a mixture of isomers at C7 from which one isomer
separated in pure form from methanol [m.p. 185-87°; ir (CHC13) 2.60-4.60 and
6.10u; nmr (CSD5N) $6.08 (broad s, 5-H), 5.43 (4, J 2.5 Hz, 8-H), 4.17 (m, 9-H),
3.83 (s, 8~0CH3) and 2.20 (s, 6*CH3); Calcd for C13H2105N. ¢, 57.55; H, 7.80;
¥, 5.16. TFound: C, 57.40; H, 7.83; N, 4.91] yielding a triacetate [M* 397;

ir (CDClS) 5.61 and 5.74u].
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Finally, the side-chain carbinoll derived from 3 by reduction (L1 [CH3)3—
00]3A1H-tetrahydrofuran) was found teo be stable to the conditions of the
methoxide catalyzed conversion of 3 + 7, thereby demonstrating the functional

role of the carbonyl group in mediating this unusual transformation.9
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4 CH30H CH30H+0H™
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