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Diazomethane is knovwn to undergo |3+2] addi- allenol ester such as 2 to prepare 2.3-substituted
tion reaction with alkenes and alkvnes to give pvra- turano compounds which could be applied to the
zolines and pyrazole respectively.' The reaction svnthesis of furano natural products.”
proceeds rapidly with electron-deticient alkenes C4Hy
and strained alkenes. The recent applications of the

“ ) il 1) base, THF, -78 °C
3+2] cveloaddition to natural products beaing l _
cvelic o B-unsaturated ester were reported® The O‘“\T‘ e 2 CHAN
reaction 15 controlled by FTMO consideration: the OH ) CHaNa
HOMO of the diazomethane and the TLUMO of the 1
alkenes serving as a predominant interaction.” The
corresponding pyrazolines are mo.ﬂ often used as CiHg. & CaHo
precursors to cyclopropanes by either thermal or J . )
photechemical exclusion of N,.' To our knowledge Oupungy > Oﬁ X"
the cveloaddition of y-alkoxv-ox, B-unsaturated acids OMe OMe
with diazomethane to alkoxy pyrazoline such as B 3
has been prepared before in a limited scope.® There- 2
fore 1t 1s our mtention to report the examples of the The y-propargvloxv-¢e.B-unsaturated acid was
preparation in this paper. prepared as tollowings: the substitution of sodium
R R, hvdroxycethylalkoxide with the propargyvlic chlo-
o | 1 CH,N,, ether Me0,C V. ~ OR ride generated from the comresponding propargylic
- OR = N'N P H aleohol by Collington-Meyer chlovination® gave p-
on B alkoxy aleohol 6. The alcohol was oxidized by
A swem condition. The following coupling of the

This reaction was observed when we mvesti- aldehvde with the vlide 8 gave y-alkoxy-o.-unsat-
gated |2,3] Wittig rearrangement* of dianion of pro- urated acid after the treatment with LiOII in the
pargyloxy - B-unsaturated caboxylic acid to provide mixture of methanol and water.
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C4Ho
HO . ) NaH, benzene,
OH + >
reflux (72%)
4 Cl g
1Hg
il Swern oxidation
i
HO\V/\O
6
CaHg
- coupling (83%}
+ O;T/\PPh;; »
O\ﬁ//\o/ OMe
H
7 8
4Hg

9: R= Me
1:R-H
The planmmed Wittig reaction of 1 gave us an

unknown substance which was 1dentitied as allene
pyrzoline 10 by a three fold reaction pathway: Wit-
tig reaction, methvlation and |3+2| dipolar cyeload-
dition with generated diazomethane. Therefore the
pyrazoline 10 was obtained in 44% vield.

CaHg
| 1) LDA, THF, CaHs-

- \ i
78°Ct0 0°C MeOQC,I{ / “OH
over12 h \\NJ

1 2) CH,N,, ether 10
(44%)

oF

22

The direct addition of excess diazomethane in
cther (o y-propargy loxv-ct.B-unsaturated acid and
allvloxyv-a.3-unsaturated acid gave rise to the corre-
sponding pyrazolines in 64% vields respectively.
The compound 12 possessing an allyloxy svsiem
could be prepared in the silmilar steps starting from
2-hepteny| chloride in exeellent vields.”

C4Hg
CH,N,, ether ‘
——— \ ol
O‘\‘TT o (64%) Meoch\x\ e
OH N
1 1
CiHg.
CaHo. CH,N,, ether \ oA
- MeO,C- .o 7
- 0
0. o (64%) N:N H
OH
12 13

The pyravolme 1 was [ully 1denttied by the fol-
lowing spectroscopic method: a decoupling experi-
ment was camied. The irradiation of methine [
caused simphfication of ABX svstem of propar-
gvlic methvlene and pyrazoline methvlene peaks
AB svstem (Fig. 1). Mass spectruimn shows 2 nitro-
gens and also CHLN, tragmentation was observed.

In conclusion, we have demonstrated the eveloaddi-
tion ol -alkoxy-¢.B-unsaturated acids with diaz-
omethane (o allord the alkoxypyrazoline svstem.
The svnthetic application of the prazolines will be
reporied 1 due course,
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Fig. 1. 'H NMR spectrum (300 MHz) and the decoupling experiment (300 MHz) of the pyrazoline 11.
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EXPERIMENTALS

2-Hept-2-ynyloxy-ethanol (6}

To a suspension of 779 mg (32.1 mmol) of Nall
in 20 mbL of benzene was added 22.3 mL (306
mmol) of ethvlene glveohol dropwise at 0°C. The
solution was refluxed for 2 hrs and cooled to room
temperature. To the solution was added 4.0 g (30.0
mmol) of the chlonde 5 in 5 ml. of henzene. The
solution was relluxed lor 4 hrs and cooled o room
temperature. Water was added and the aqueous
laver was separaled and extracted with ether three
times. The extracts were washed with brine. dned
over MgSO, and concentrated under reduced pres-
sare. The residue was chromatographed on silica gel.
Ehition with 50% ethvlacetate in hexanes gave 3.43
2(72%) of the alcohol 6: IR (film) v 3417, 2934,
2864, 1638. 1354 em™ 11 NMR (300 Mllz.
CDCL) & 415 (211, t. J=2.0 11z, propargvlic 11s),
373 (2H, bit, HOCH,-), 3.59 (2H, Int, HOCH,CH,-),
2.20 (IH, 1, I=4.9, 2.0 Hv, propargyvlic Hs), 2.09
(I1H, br, -OH), 1.52-132 (4H, m, CH,(CH,),-),
(.88 (3H. (, I=7.2 H~, -CH,) ppm.

4-Hept-2-vmvioxy-2-methyl-but-2-enoic acid methy] ester
(9} and 4-Hept-2-ynyloxy-2-methy1l-but-2-enoic acid (1)

To a solution of 1.58 mL (18.2 mL) of ovalvl
chloride in 20 mL of CILCL, was added 2.58 mL
(3.63 mmol) of DMSO at -78 “C. The solution was
stired for 10 mm and then added 1.89 g (12.1
mmoel) of the alcohol 6 in > mL of CILCL. The
resultant white emulsion was stirred [or 40 min and
743 g (21.3 mmol) of 2-(nphenylphosphanylidenc)-
propionic acid methyl ester was added. The solu-
tion was warmed to room (emperature and stirred
overnight. Water was added and the organie laver
was oxtracied with cther three times. The extracts
were washed with brine, dned over MgS0O, and
concentrated under reduced pressure. The residue
was chromatographed on silica gel. Elution with
109 ethy] acetate in hexanes gave 2.24 g (83%) of
the ester 9: 1R (1ilm) v 2936, 2862, 2360, 1720, 1636,
14536, 1233, 1136, 1036 em™: '1I NMR (300 Mliz,
CCL) 8 6.80 (TH, 1, J=6.1 Hz, viny] H), 4.21 (2H,
d, I=6.1 Hz, all¥lic Hs), 4.13 (2H. 1, J=2.2 Hz, pro-
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pargylic Hs), 3.73 (GH. 5. -OCH,). 221 2H. 1. = 6.9,
2.2 11z, propargvlic L1s) 1.84 (3IL, s, vinvl CLI,),
1.50-1.35 (41, CHL(CEL).-). 089 (3LL t. J=7.1 L1z,
-CIL,) ppm. The resultant ester was dissolved in the
mixture of methanol-water and treated with LiO! [-
1LO. The solution was stirred overnight and quenched
with 3% [1C1. The aqueous laver was separated and
extracted with CH,Cl, three tmes and the extracts
were washed with saturated NaHCO, and then with
brine. The residue was concentrated under reduced
pressure o attord the acid 1 quantitatively.

The TR shows (he broad carboxylic OH at 3443
em ' "H NMR (300 MHz, CDC1,) 3 6.80 (1H, L. 1=
6.1 Hz, vinvl 1), 4.21 (211, d. J=6.1 1Lz, allvlic 11s),
413 (211, t,J=2.2 L1z, propargvlic 11s). 2.21 (211, ut,
1=6.9, 2.2 1z, propargylic 11s) 1.84 (311, s, vinyl
CIL). 1.50-1.35 (M1 m. CIL(CLL).-). 0.89 (31, t.
J=7.1 11z, -C1L) ppm.

4-(2-Butyl-1-hydroxy-buta-23-dicnyl)-3-methyl-4,5-
dihydro-3H-pyrazele-3-carboxylic acid methyl ester (10)

To a solution ol 0.096 ml. (0.95 mmol) of diso-
propylaniine in | ml. of THF was added 0.380 ml.
ol 2.5 M n-Bul.i in hexanes at 0 °C. The solution
was stimmed [or 10 mins and cooled o -78 °C and
then added 80 mg (0.38 mmol) of the acid 1 in 1
mL of TIF dropwise, The solution was gradually
warmed to room temperature over 12 hrs and then
quenched with 1 N ICL The aqueous solution was
separated and extracted with ether three times. The
extracts were washed with brine, dried over MgSO,
and coneentrated under redueed pressure Lo attord
71 mg ol a mixture. The residue was diluted n
cther and the solution was treated with an cthereal
solution of diazonicthane. The exeess diazomethane
was quenched with acctic acid and the resultant
solution was coneentrated under reduced pressure.
The residue was chromatograped on silica gel. Elu-
tion with 10% ethvl acetate in hexanes gave 44 mg
(44%) of the pvrazoline 10: IR (film) v 3422. 2956.
1933, 1738, 1360, 1433, 1247 em™": 'II NMR (300
Mliz, CDCL,) 6 4.95 and 4.93 (211 d. J=2.0 [ 1z
allenic [1s). 4.62 and 4.52 (211 ABX, 1,,=180, 1,
=84, T.=58 Hr, N,CH.-), 3.99 (1H, by, -CHOH),
371 (3H. s, -OCH,), 2.60 (1H, m, methine H), 2.20
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H. brs, -OH), 1.92 (2H, m, ally e CH.,). 1.66(3H.
-CLL), 1.50-1.20 (dt1, m, -(Cll,),-), 0.87 (3, ¢,

=601z, -CL1;) ppm.

p

n

4-Hept-2-ynyloxymethyl-3-methyl-4,5-dihydro-3H-
1azole-3-carboxylic acid methyl ester (11)

To a solution of 60 mg (0.27 mmel) of the acid 1
THE was treated with an cthereal solution of dia-

somethane. The exeess diazomethane was quenched

with acetic acid and the resultant solution was con-

centrated under redueed pressure. The residue was

chromatograped on silica gel. Tlution with 10% cthyl

dCH

clate i hexanes gave 46 mg (64%) ol the pyravo-

line 11: IR spectrum shows the characteristic N=N
stratching band at 1336 ¢m™: '11 NMR (500 Mllz,
CDCL) 8472 and 4.38 (2IL ABX. ) = 17.8,),,=8.7.
I=6.3 11z, -N,CIL-). 4.06 (211, s. propargvlic C1L),
374 (3L s -OMe). 345 and 3.34 211 ABX. J ,,=9.2,
1,769 and I, =6.4. -OCIL), 2.60 (111, m, methine
H), 2.18 (2H, t, I=7.0 Hx, propargvlic CH,), 1.52 (3H,

s,

CH,), 1.47-135 (@H, m, (CH,,-). 088 GH, 1,

1=7.3 Hr. -CH,) ppm: “C NMR (75 MH, CDCL,) 8
196.3, 87.6, 76.0, 67.3, 389, 588, 529, 382, 300,

21

9, 183, 133, 13.5. Mass (m/z) 267 (M+H), 223,

207,193, 179, 166, 149, 126, 113 (basc peak).

6
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9. The acid 12 was prepared as the tollowing sequence

starting trom zrans-2-heptenyl chlonde:

Catlo NaH, b Catto
aH, benzene, —
L
Cl reflux \AO oxidation
5
. 14 (85%) 15
CH
CHs | N o,
j— o PPh, Oy -
o + O
Y o OMe (85%) ERAA o)
H
16 8 R Me ] (%)

10. The spectroscopic data tor the compounds 15, 17, 12

and 13, The compound 15 IR(film) v 3422. 2925.
1670. 1439. 1116 em™: '"H NMR (300 MHz CDCl,)
8 5.69 (2H. dt. - 154 and 6.5 Hz. vinvl Hs). 5.53 (1H.
di. J-154 and 6.2 He. vinyl H). 3.95 (2H. d. J-6.0 Hz.
allvlic Hs). 3.72 (2H. bit. HOCH,-). 3.52 (2H. brt.
HOCH.CH,-). 2.253-2.20 (3H. brs and brt. -OH and
allylic Hs). 140-1.29 (dH. m. CH,(CH,),-). 0.87 (3H.1.
J-6.9 Hz. -CH,) ppm. The compound 17: IR {film) VL
2937, 1722, 1437, 1260. 1136 em™: '"H NMR (300
MHz. CDCI,) & 6.81 (1H. 1. J-6.0 Hz. vinyl H). 5.70
(1H. dt. J-15.4 and 6.6 Hz. vinvl H). 5.53 (1H. d.. J-
154 and 6.2 Hz. vinyl H). 4.12 (2H. d. J-6.0 He.
allylic Hs). 3.92 (2H. d. J-6.2 Hz. allylic Hs). 3.72 (3H.
5. =QCT L), 2.03 21 brt. allslic Hs) 1.82 (311 s, vinvl
CIL). 140-1.22 (411, CTI(CIH),-). 0.87 (3. t. I-7.0
Hz. -CH,) ppm. The compound 12: TR {tilm) L 3443
1649 em " 'HTNMR (300 Mz, CDCI) 3 6.96 (1. ¢
J=4.5 Hz, vinvl TI). 370 (111 dt. =154 and 6.7 17,
vinvl TI). 353 (1TL dt. J=15.4 and 6.2 Hz. vinyl ).
415 2H. d. J739 117 allvlic TIs). 3.93 (211, d. J-6.3
Hz. allvlic Hs). 2.03 (211, ©. =74 7, allvlic Tls) 1.82
(AT s vinvl CHL). (40-1.22 (AT, CT(CTL)-). 0.87
(31t J=7.0 Tz, -CH) ppm. The compound 13: TR
spectrum shows the characteristie N—N stratching band
at 1350 em % 'TINMR (300 M7, CIXCI,) 9 5.52 (111,
dt. =134 and 7.1 Hz vinvl H). 343 (1H. d. J-154
and 5.2 Hz vinvl H) 4.70 and 4.31 (2H. ABX. J -
17.8.1,,-87. J5—6.5 Hz. -N.CH,-). 3.82 (2H. d. J-6.2
Hz. allylic CH,). 3.72 (3H. s. -OMe). 3.33 and 3.21
(2H. ABX. 1,,-94. 1..-6.9 and [, —6.3 Hz -OCH,).
258 (1H. m. methine H). 2.33 (2H. m. allylic CH,).
147 (3H. s. -CH,). 1.40-1.20 (4H. m. «(CH,),-). 0.83
(3H. t. J-7.3 Hz. -CH,) ppm.
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