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chain), 2.10 (2H, t, methylene protons at C-4), 3.70 
{4H, m, deshielded methylene protons of ethoxy 
groups). 3.75 (IH, m, methine proton at C-3), 4.25 
(2H, d, methylene protons at C-15) and 5.9- 6.6 
(6H, m, vinyJic protons at C-7, C-8, C-10. C-11, C-12 
and C-14) ; M+ value at m/z 358, CuH880s. 

3-Ethoxyretinyl ethyl ether was converted into 
the corresponding hydroxy compound•. This 
compound also showed Ama" at 328 nm (light 
petroleum) ; the SbC18 reaction product gave Am..,. 
670 nm ; Ymu 3 320br cm-1 (OH). 

It has been observed that a number of com
pounds is formed when 3-dehydroretinol is treated 
with dry ethanolic hydrogen chloride1 - 4 • The 
compound reported here has been proved to be 
3-ethoxyretinyl ethyl ether (7). Its stronger adsorba
bility than that of 3-ethoxyanhydroretinol (4) 
suggests the presence of more than one ethoxy group 
in the compound. The absence of any band 
characteristic of hydroxy group in the ir spectrum 
rules out the possibility of the presence of free 
hydroxy group but a strong band at 1 lOS em-). 
strongly supports the presence of ethoxy group. 
The uv spectrum of the compound is similar to that 
of 3-hydroxyretinol diester"~ with an single maximum 
at 328 nm and its SbCl8 product shows similar band 
at 670 nm. The ).H nmr spectrum (60 MHz; CCI4 ) 

showed signals for all the protons including the 
deshielded methylene protons. Besides the weak 
molecular ion peak M+ at m/z 358, the mass spectrum 
showed peaks at mfz 316·(M+-46) and 266 {base 
peak, M+ - 92} confirming the presence of two ethoxy 
groups. However, the lower fragmentation patterns 
are not clear. The hydroxy compound (8) derived 
from 7 showed a strong broad ir band at 3 320 cm-1 

attributable to the hydroxy group. Available 
evidences indicate that the hydroxy compound is 
3-hydroxyretinol {8). Further experimental evidences 
are essential to confirm the identity of 7 with that 
of 3-hydroxyretinol diester isolated from fish liver 
oils"~. 

Henbest et a/.4 suggested the scheme 1~4 for 
the formation of 3-ethoxyanhydroretinol (4). A 
reasonable pathway for the formation of 3-ethoxy
retinyl ethyl ether (7} involves the steps : 1-+2-+5-+ 
6-+7. The intermediate (S) is protonated at C-4 to 
give a carbonium ion at C-3 (6) which is finally 
converted to 7 by solvent ethanol. 
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OXAZOLIDINONES have been shown to possess 
various biological activities1 • This prompted 
us to undertake the synthesis and structural 

study of the steroidal diasteromeric oxazolidinones. 
Reaction of 3<,4<-epoxy-6-nitrocholest-5-ene (1)!11 

in N,N-dimethyl formamide when refluxed with 
urea gave 6-nitrocholest-5-eno[4c<, 3at·d]oxazolidin-
2'-one (2) and 6-nitrocholest-5-eno[3"", 4"-d]oxazo
lidin-2'-one (3) 8 • The structures of these diastereo
meric oxazolidinones were established on the basis 
of pmr spectral study. 

1 3 

Their spectra of the oxazolidtnones (2 and 3) 
eJIJlibited characteristic bands at 3"420- 3 490 and 
1. 715-1 725 cm- 1 for oxazolidinone moiety•. In 
pmr spectra of 2 and 3, the NH proton appeared 
as slightly broad singlet at a 7. 74- 8.0 l. The 
distinction between the two isomeric oxazolidinones 
2 and 3 was made comparing the peak positions 
of Ca and C 4 protons. Both C 4 /J-proton (pseudo
axial) in 3 and C 81J·proton (equatorial) in 2 are 
attached to oxygen-bearing carbon atoms, but C~,/1· 
proton in 3 though being axial (pseudo) appears 
downfield (6 5.48) 8 as compared to equatorial 
C 8 /1-protons (8 5.15) in 2. This is a reversal of the 
usual axial-equatorial relationship reported for a 
wide variety of six-membered ring system 11 • Similar 
observation was made regarding c.p-proton in 2 
(pseudo-axial, 8 4.27) appearing at low-field than 
C8 tJ-proton in 3 {equatorial, 8 3.98), both be.ng 
attached to nitrogen-bearing carbon atoms. The 
low-field appearance of the pseudo-axial protons 
at C4 can be attributed to its allylic nature and to 
the electron-withdrawing nitro group at C 11 • 

Experfmen tal 

All melting points are uncorrected. Ir spectra 
(KBr) were determined on a Perkin-Elmer 237 
spectrophotometer, and pmr spectra (COCI 9 ) on a 
Varian A60 instrument with tetramethyl ~ilane .1:. 
the internal standard. Tic plates were prepared 
from silica gel G and sprayed with 20% aqueous 
percbloric acid. Light petroleum refers to a fraction 



of b.p. 60-80". Anhydrous sodium sulphate was 
used as drying agent. 

Reaction of epoxide 1 with urea : 3<.4<-Epoxy-
6-nitrocholest-5-ene {1) 9 (1.5 g, 3.77 mmol) in N,N
dimethyl formamide (25 ml) was retluxed with urea 
(1.5 g) for about 6 b. It was then poured in ice
cold water and extracted with ether. The ethereal 
solution was washed with water and dried over 
anhydrous sodium sulphate. Evaporation of the 
solvents provided an oil (1.35 g) which was chromato
graphed over a column of silica gel (30.0 g). Elution 
with petroleum ether- ether (8 : I) gave 6-nitro
chlolest-5-eno[4oC.,3<-d]oxazolidin-2'-one (2) which 
was recrystallised from petroleum ether (0.4 g, 
26.67%), m.p. 120" (Found : C, 71.09 ; H, 9.32; N. 
5.8~. C 98HuN9 0• requires: C, 71.18; H, 9.32; 
N, 5.92%) ; Vmas (KBr) 3 490 (NH}, 1 715 (oxazoli
dinone moiety)•, 1 640 (C = Cl, 1 535 and 1 375 cm- 1 

(C- N09 ) ; 8 (CDC18 ) 7.94 (IH, brs, NH exchange
able with deuterium), 5.15 (1H, me, w1/S 7Hz, 
C 11 fJ-H.equatorial),4.27 (1H,d, J3Hz, C.,p-H, 
pseudo-axial) 11 , 1.21. 0.93, 0.83 and 0.68 (angular 
and sidechain methyl protons) ; and elution with 
petroleum ether- ether ( 4 : 1) furnished 6 nitro
cholest-5-eno-[3<,4<-d]oxazolidin-2' -one (3) which 
was recrystallised from petroleum ether (0.3 g, 20%1, 

m.p. and m.m.p." 137" (.Found : C, 71.30; H, 9.25; 
N, 5.80. C 118H.uN1 0a requires: c. 71.18; H, 9.32; 
N, 5.93%); vm.,. (KBr) 3 420 (NH). I 725 (oxazolidin
one moiety)", 1 650 (C=C), 1 525 and 1 365 cm-1 

(C- N09 ) ; 8 (CDCI 8 ) 8.01 (IH, brs, NH ctxcbange
able with deuterium), 5.48 (IH, d, J 3Hz, C~ll-H. 
pseudo-ax.ial) 8 • 11 , 3.98 (IH, me, w111 7Hz, C,/1-H, 
equatorial), 1.20, 0.88, 0.78 and 0.66 (angular and 
side chain methyl protons). 
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THERE is considerable interest in Vilsmeier- Haack 
reaction and its synthetic applications1 • In 
continuation of our interest in Vilsmeier- Haack 

reaction•, we report here syntheses of 4-n-alkylsubs
tituted pyrazoles (Scheme l) from phenylhydra
zones, semicarbazones and azines of 2-n-acyl-5-
chlorophenols by monoformylation and cyclisation 
using one mole of the Vilsmeier- Haack reagent 
(DMF/POCI 11). A general mechanistic scheme for 
this reaction is also suggested. 

Synthesis and spectroscopic properties of 
2-n·acyl-5-chlorophenols (1a- d) and their phenyl
hydrazone& (2a- d) have been described by us 
earlier 8 • The phenylhydrazones (2a -d) and one 
mole of the reagent (DMF/POCI 8 ) were stirred for 
6 h and the reaction mixture was then neutralised 
with NaOH giving 1-phenyl-3-(2'-hydroxy-4'-chloro
phenyl)-4-n-alkylpyrazoles (3a- d) (Table 1). Struc
tures of the compounds were established by 
elemental analysis, ir and nmr spectral data. Ir 
spectra of 3a- d showed characteristic bands for 
pyrazole ring• at 1 597, I 553, 1 480 and 1 310 cm-1 

and nmr spectra, e.g. of 3d (60 MHz, CCJ., TMS) 
showed chemical shifts at 8 1.00 (3H, t, CH8 ), 1.5 
(4H, m, (CH 9 ) 9 ), 2.7 (2H, t, CH1 ). 10.8 (IH, s, 
D 9 0 exchangeable strongly H-bonded OH) and 
7.8 (9H, m, ArH). 

TABI.lt 1-PBYSIC.u. AND ANAI.YTICAI. DA'l'A OY 
Ooll1l'OUNDS 3 

Compd. Pyrazole N% : 
taken formed Found/ 

no. 'NO.- - M.p. Yield (Calcd.) 
oc % 

2a 3a 138 30 9.4'7 

2b 3b 98 
(9.82) 

26 9.13 

2e Jc 109 
(9.36) 

20 8.62 

2d 3d 10'7 
(8.95) 

20 8.21 
(8.67) 

Plausible mechanism for the above cyclisation 
is presented in Chart 1. Phenylhydrazone in tauto
meric form (II) acts as a uucleophile towards a 
reactive intermediate obtained from DMF/POCls 
to give nr. Addition of OPOCI 11 to carbon-carbon 
double bond of III affords IV. This step is 
facilitated due to ease in formation of five-membered 
ring. Activated complex IV is then converted by 
base-induced elimination reaction to pyrazole v. 

t Presented at the Na.t1ona.l Symposium tm Recent Advance<> 
in Organic Chemistry, University of Pooua. 

203 


