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A Synthesis of 3-Phenyl-1,5-trimethylenepyrazole
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Claisen condensation of acetophenone with y-butyrolactone in the presence of sodium
ethoxide afforded 1-hydroxy-6-phenylhexane—4,6—dione (III), which was treated with
809 hydrazine hydrate to give 3—phenyl-5—(3-hydroxypropyl)pyrazole (IV). Cyclization of
IV with phosphoryl chloride or 489, hydrobromic acid gave 3—phenyl-1,5-trimethylene-
pyrazele (II), one of the isomers of withasomnine.
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Acetophenone & y-butyrolactone % sodium ethoxide DFE#ET Claisen LIty L) 34% @l[Rié“E‘ 1-
hydroxy—6-phenylhexane-4,6-dione (III) 2%, AX¥E% 809% hydrazine hydrate & = & J — LAEET
% T L X » T 3-phenyl-5-(3-hydroxypropyl)pyrazole (IV) ZIFINKCHEL. DL THEILF + = 1ic X DK
EEEELL VX=C) 82z L xRAeD, REF IV BB TEOERE - Ui T % 72 IS
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TH-le. RMEBEYDORIK I L VL O 4« DFEEORAL, UV, NMR A7 b vl Schréter Sz X b #i 5 &
NTHBEEFTNT—FH Lish - kD, Mass AR2 FAREBWTUISFA 4 v €~ 7 WO fragmentation pat-

%

2

Chart 1

1) # 306 # : T. Kametani, H. Tida, T. Kikuchi, K. Fukumoto, Chem. Phavm. Bull. (Tokyo)., 17, 709 (1969).
2) Location: No. 85, Kita—4-bancho, Sendasi.

3) H.B. Schréter, D. Newmann, A.R. Katritzky, F.J. Swinbourene, Tetrahedron, 22, 2895 (1966).

4) F.F. Noe, L. Fowden, Nature, 184, 69 (1959).
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Chart 2

LAk, acetophenone %[kt & U 3 7 C 4-phenyl-1,5-trimethylenepyrazole (II) %&j L, withasomnine
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Fig. 1. NMR Spectrum of 3—Phenyl-1,5— i L
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Fig. 2. Mass Spectrum of 3~Phenyl-1,5-
. trimethylenepyrazole

trimethylenepyrazole in CCl,

£ B o #°

1-Hydroxy-6-phenylhexane-4,6-dione (III) fEk EtOH 250 ml iz Na 13.5g % inz < NaOEt %/ 5y
BL®, ZhIRKSTFTHRELRAS acetophenone 35 g %5 X U8 y-butyrolactone 25 ¢ DEKEEEFL, =5 il
5hr #8353, K 200ml Zjnx, AcOH EM: & LHTH 3 2 MRY % benzene #iH!, benzene &% NaHCO,,
B, ROMC Y, Na,SO, Bt BHERBREY L WMLEKB M L, bp 168—170° (4 mm Hg) o
@bkYy (II) 20.5 g %%, Anal. Caled. C,H,,05: C, 69.88; H, 6.84. Found: C, 70.10; H, 7.00. IR
cm™: vog 3450, »c-01680, vc-o 1655. .

3-Phenyl-5-(3-hydroxypropyl) pyrazole (IV) ITT 15 g, 809% hydrazine hydrate 5g % X tv¢ EtOH 50 ml
DEEYEKE L 10hr B L, EtOH Mk, REYIC benzene #mx CHE. HH + 5 & BEREIFRL,
benzene X h HiffhT %5 & mp 100—101° Mm@ ARG (IV) 15g %%, Anal. Caled. C,H,,ON,: C, 71.26;.
H, 6.98; N, 13.85. Found: C, 71.55; H, 7.03; N, 13.70. IR cm~1: vey 3400, vyg 3200. NMR? (ppm, in
CDCly): 1.80 (2H, multiplet, f~CH,), 2.68 (2H, triplet, /=7 cps, a—CH,), 3.58 (2H, triplet, /=7 cps, y—CH,),
6.21 (1H, singlet, C,-H), 7.21 (3H, multiplet, aromatic protons), 7.58 (2H, multiplet, aromatic protons),.

5) H. Budzikiewicz, C. Djerassi, D.H. Williams, “Structure Elucidation of Natural Products by Mass Spec—
trometry,” Holden—Day, Inc., Vol. 1, p. 48, p. 144 (1964).

6) BERWIE.

7) NMR R~ 2 b ix Hitachi Model H-60 %M L, WHEEHE L L Si (CI—I3)& AW,
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7.98—9.10 (2H, broad., NH and OH®).  HCI i : EtOH-benzene X b 7§ #5 f, mp 163—164° o &R
5, Anal. Caled. C,;,H,,ON,-HCI: C, 60.40; H, 5.92; N, 11.74. TFound: C, 60.49; H, 6.29; N. 11.74.

3-Phenyl-1,5-trimethylenepyrazole (II) i) POCl; = X % &K IV 0.6g % POCl, 3ml LES L, KL
3hr 5@y, POClL #WE™EL, BEYWE 5% NaHCO; KTc7ar sy M & L, benzene #jti, benzene &% K
wip K,CO, bk, WG LBBaEh 05g 28, thi7r3irsm<t 277574 — KL, benzene
WA X DEESTH, ne~Fr v X D ERE L mp 87—89° off @ gt R dh (II) 0.15 g %75, Beilstein KISk
M. Anal. Caled. C,H,,N,: C,78.23; H, 6.57; N,15.21. Found: C, 78.13; H, 6.60; N, 15.26. NMR (ppm, in
CDCly); 2.30—2.95 (4H, multiplet, o—CH, and p-CH,), 4.10 (2H, triplet, J=6 cps, y-CH,), 6.22 (1H, singlet,
C,~H), 7.40 (3H, multiplet, aromatic protons), 7.75 (2H, multiplet, aromatic protons). Mass spectrum m/e
(%): 184 (M+) (100), 156 (M*-28) (33), 128 (M*-56) (49), 102 (M+-82) (31), 77 (M+*-107) (50). UV AZX mp
(loge): 254 (4.26). picrate® % n—~F+ v X » FHiEdk L mp 179—181° OBEERRME. Anal. Caled. CypH pNoe
CeH,N,;0,: C, 52.30; H, 3.66; N, 16.94. Found: C, 52.54; H, 4.12; N, 16.47. HCl % % MeOH-= ~ 7
A Y b S L mp 101—101.5° o @ e RF % 8. Anal. Caled. C,,H,,N,»HCI: C, 65.30; H, 5.94; N, 12.69.
Found: C, 65.18; H, 5.63; N, 12.42. B4 /KX D FfHH L mp 188—189° ofFH & ¢t R &+ &, Awnal
Caled. (CyoH,,N,) o H,PtClg: C, 59.69; H, 3.61; N, 6.61. Found: C, 39.87; H, 3.54; N, 6.96. ->& 1= CHCl;
A X DEHBRYE & LT V(X=Cl) 03g %15 Beilstein RGEE. IRGS cm™: yyg 3400. Anal.
Caled. C,,H,;N,Cl; N, 12.65. Found: N, 12.13: NMR (ppm, in CDCly): 1.97 (2H, multiplet, f—CH,), 2.6
(2H, triplet, =7 cps, a-CH,), 3.38 (2H, triplet, y—CH,), 6.30 (1H, singlet, C,~H), 7.40 (3H, multiplet, aro-
matic protons), 7.68 (2H, multiplet, aromatic protons), 10.90 (1H, singlet, NH).

i) HBr 10 & 5 &#®~——1V 0.5g % 48% HBr 10ml XEAL, WiAH 3hr . HBr # REMLHE,
NaHCO; JKT7 v VP& U benzene Hiti. Benzene B % Kttt K,COp Hfk. BEMEE LRBEMRY 0.5¢
B, n—~Fv v X DEERSL mp 87—89° oFEaHRE (1) 04g 2 4E. HAAGRABLER T2 $BAET
DT, i IR, NMR 22 b FIBRERE E —HK L.

B AFRICEL, TEIWEZBT I RZELR GRSV OERERTES S OWH#IL 2 E PR
T5. ¥/ NMR 2A<27 b ADMERZ LTCW AW REREN Tty 2 -0 2 CEHT . i Mass =
RZPABMEL TR WIREEZHSN v 2 -0 T2 BHTS.

7) DO mic X b k.
8) =L Hi{E : picrate, mp 170—173° (H,0); HCl ¥, mp. 115—117° (dried i» vacuo); | £ #Emp 203° (H,0).
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