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and fo rma ldehyde  yields proclucts I I ,  whose n i t ra t ion  
gives c o m p o u n d s  12. 

KC(NO.z)2H * CH20 

HC(NOz)2CH2N(R)NO z 

12a,b  

[KC(NO2)2CH2OH] 

1:3 

~ FtNHSOoM 

NO 2" 
KC(NO2)2CH2N(R)SO3M 

l l a , b  

Apparent ly ,  potass ium d in i t rome thane  first reacts with 
fo rma ldehyde  to give an  in te rmedia te  (13),  which is 
fiwther c o n d e n s e d  with N-alkylsul tamates .  This  m e c h a -  
nism was c o n f i r m e d  by direct  react ion of  N-alkyl-  
su l famates  wi th  salt 13 (Table  I). 

Tile results  c i ted above suggest that  the M a n n i c h  
react ion ofgem-dinitroalkanes with derivatives of sulf:amic 
acid ma in ly  p roceeds  via products  of  hydroxymethyla t ion  
of gem-dinitroalkanes ra ther  than  sulfamates,  as takes 
place in the  classic case. 

Experimental 

IH NMR spectra were recorded on a Broker WM-250 
spectrometer (250 MHz) in (CD3)~CO with HMDS as the 

internal s tandard IR spectra were recorded on a UR-20 
instrument (Kgr). 

Condensation of potassium N-methylsulfamate with 2,2-di- 
nitropropan-l-oi (4). Potassium N-methylsulfamate (I.49 g, 
10 retool) was added to a solution of 2 ,2-d in i t ropropan- l -o l  
(I.58 g, 105 retool) in 5 mL of 40% ethanol, and pH was 
adjusted to -4.7. The reaction mixture was concentrated on a 
rotary, evaporator tmtiI a crystalline precipitate formed. The 
precipitate was washed with ether from the unreacted starting 
compound 4 to give potassium N-(2,2-dini t roprop-l-yl)-  
N-methylsulfamate 2a (~2.77 g, 97%), m.p. 160--162 ~ 
IR (v/cm-I):  1330 s, 1558 s, 584 s; -1200--1210 s. 

Nitration of condensation product 2a. Compound 2a (2.77 g) 
was added with stirring to a mixture of 98% HNO~ (6 mL) and 
95% ff2SO4 (4.6 mL) at - 1 0  to - 15  ~ The reaction mixture 
was stirred at - [ 0  to -15  ~'C for an extra 30 rain and poured 
into a mixture of water and ice (40 g). The crystalline product 
that formed was filtered off, washed with water, and dried in a 
desiccator over P205 m vacuo to give N-methyl-l-nitramino- 
2.2-dinitropropane (3a) (1.73 g, --84%), rap. 67--68 ~ (cf 
Ref. I: m.p. 67--68 ~ 

Compounds 3b, 3c, 3d, 3e, 7a, 7b, 8a, 8b. 10a, 12a. and 
12b were obtained in a similar way. 
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Triterpenoids from Abies species 
24.* Photochemical fragmentation of trinor-mariesiane hydroxy ketone 
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Norrish (type I I) photochemical fragmentation of 25.26.27-trinof 17,14-frido-9[}-lanostane 
23-ket0ne was perR-,rmed to give the  17cz-v_!nyl derivative: a " promising interm~:diate for the 
synthesis of 4,4-dimethyl-9~-steroid derivatives. 
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Acids I ( (24 / / ) -  and  (24Z- i somers )  with the mariesi-  
ane z ca rbon  ske le ton  are the  main  c o m p o n e n t s  of  tile 

*[-'or Pm~ ~ see ~3, Ref I 

natural  pool of  t r i t e rpenoid  acids  from the needles  of  the 
Siber ian fir (Abies sibirica Ledh.) .  This  fact was es tab-  
lished by c h r o m a t o g r a p h y  of  the  pool o f  the i r  methyl  
estet.'s 3 and front the G L C  data for neu t ra l  methyl  
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ketones generated by fragmentat ion of these acids under 
the act ion of  an ethanol ic  alkali solution. 4 Both acids 1 
give the same methyl ketone 2 during this fragmenta-  
tion_ The easy generat ion of  compound  .2 and the avail- 
ability of  the initial pool of  tr i terpenoid acids makes 
methyl ketone Z a promising starting compound  for the 
preparat ion of  various 4 ,4-dimethyl -9~-s tero id  deriva- 
tives with a s tereochemical ly  modified tetracyclic moiety. 

2 H 

H O I'" 41., ",%.,, 

: ,ii I 

0 

HOOC ~ -~ 

1 

>o 
HO g'` ~ V 

2 

Th i s  w o r k  dea ls  w i t h  the poss ib i l i t y  o f  the  f u r t h e r  
shor tening of  tim side chain in the nlolecule of  the 
derivative 2 using the known Norrish (type II) photo-  
chemica l  f ragmentat ion of  ketones. 5-6  

The molecule  o f  ketol Z contains  two ch romophore  
groups,  viz., the keto group and the cisoid diene system, 
which is responsible for the UV spectrum with the 
maximun~ at 228 nm (log~ 3.76). 7 The former  group is 
able to cause the Norrish fragmentat ion of  the molecule 
2 under  UV irradiation,  while the photochemica l  par- 
t ic ipat ion o f  the latter moie ty  is not quite predictable. 
However ,  the hexanor t r i te rpenoid  derivative 3 was fot,nd 
to be the only isolable product  of  the photochent ical  
react ion of  ketone 2 in MeOH.  As the derivative 3 is less 
polar  than the starting compound ,  it could be isolated 
quant i ta t ively from the mixture of  products by single 
chromatography  on SiO,.  The yield of  alkene 3 was 
ca. 50% with respect t o  reacted h y d r o •  ketone .2. the 
o ther  products  being the complex mixture of  the highly 
polar compoul lds  without a distinct major componen t  
(TLC data). 

30 18 
12 - �9 20 

1 ' ~  "'''~ ~k''<'" 2~ 

? 8 

HOi, '' 

3 

Table !. t3C and tH NMR data for compound 3 (CDCI 3, 
TMS) 

Catom I:~C NMR, IH NMR. 6(J / t tz )**  
8" 

1 28.74 t 0.94:2.03 (o~- I IC( I ) )  
2 25.22 ~ 1.59; I96  
3 76.53 d 3.44 narr.m 
4 37.08 s -- 
5 38.03 d 1.53 dd (11.5: 5.0) 
6 23.10 t 1.84--2.10 (2 H) 
7 120.97 d 558 br.d (7.0) 
8 136.52 s -- 
9 53.39d !.4f m 

10 34.77 s -- 
11 24.86 t 1.36:1.82 
12 31.13 t 1.36 (_a-HC(12)), 1.69 (f3-HC(I2)) 
13 51.22 s -- 
14 151.83 s -- 
15 114.73 d 5.23 narrm 
16 42.31 t [8.R dd (16; 3) (c~-HC{16)k 

2.56 br.d (16) ([LtlC(12)) 
17 50.90 s -- 
18 21.03 q 1.02 s 
19 22.27 q 0.96 s 
20 144.99 d 5.94 dd (17.0; 11.0) 
21 lI 1.39 t 4.90--5.00 m (2 H) 
28 28.11 q 0.97 s 
29 22.92 q 0.91 s 
30 2402 q 0.76 s 

* The signals were assigned using the dam published for the 
related compound. 7 
** The signals of the protons of the angular methyl groups were 
assigned taking into account the following cross peaks ob- 
served in the COSYLR spectrum: H3CIIS) /a - t iC(16) :  
H3C ( 19)/c, - I lC(  I ); t t 3C(29 ) /HC(3 ) ;  and H3CI30) /~3-HC(12)  

The molecular  structure of  c o m p o u n d  3 resulting 
from the Norrish (type 11) pho tochemica l  fragmentat ion 
of  molecule 2 was confirmed by 13C and LH N M R  
(Table I, two-d imens iona l  t H - - I H  COSY and C O S Y L R  
N MR spectra were used),  mass spec t romet ry ,  and 
IR spectroscopy data (see Exper imenta l ) .  The  remark- 
able downfield shift o f  the signals o f  C(18) and C(30) is 
worthy of  note. This can be expla ined  by the appearance 
of  the vinyl group at C(17) likely causing this shift. 

Experimental 

The mclthlg point was determined o[i a Kofler stage. The 
IR spccmml was recorded on a UR-20 instn.iment. The NMR 
speclra of CDCI 3 solutions were registered on a Bruker AM-400 
speclrometcr with working frequencies of 400.13 MHz for tt-t 
cmd 10061 MH7 tbr 13C. l h e  high resolution mass spectrum 
was obtained on a Finnigan MAT-S200 mass spectrometer (El, 
70 eV). The optical rotation was determined on a Polamat A 
polar in leter  :it 5,';0 nnl i l l C I I C I >  

Co lumn chronmtography was per formed on KSK Sil ica gel 
wi th a coml,~)ul ld--:q)Ibcnl rat io o[" 1:20 (v~/v, 1 ( r  ,.vilh 
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hexane containing t0--25% of Et20). TLC was carried out on 
Silnfol plates. The spots were visualized by spraying with 
concentrated I--12SO4 and subsequent heatitag. 

22,23,24,25,26,27- tt exanor -30t-hydroxy- 17, ! 4-frido-9~- 
lanosta-7,14,20-triene (3). A solution of 140 mg of hydroxy 
kctonc Z (rap. 84--85 r prepared by the previously dc- 
scribed method 8} in MeOH (20 mL) was placed in a quartz 
cylindrical 30-cm cell (witil an inner diameter of 20 mm and 
wall thickness of 2 ram) and heated 1o reflux in a water bath in 
order to remove dissolved oxygen from methanol. The cell was 
then cooled quickly to -20 ~ scaled with a polyethylene 
stopper, and irradiated (using no filter) with the fidl light of a 
DRSh-1000 high-pressure mercury vapor lamp, the cell being 
cooled with an air stream from a ventilator. After 10 h of 
irradiation methanol  was removed, and the residue was 
chromatographed on SiO 2 (5 g). Elution with a 9 : 1 hexane-- 
ether mixture yielded 31) mg of product 3 with rap.  118-- 120 ~ 
(from pentane'~ and [c~1225s0 +133.8 ~ (c 0.89; CHCI3). 
UV (Cd-15OH), ~.rnax/nm: 232 (c 8800). IR (CC14), v/era-I:  
905, 1640, 3090 (--CH=CH2),  3620 (OH). MS, m/z (/tel (%)): 
340 [MI'- (100), 307 (26). 187 (26), 145 (28), 55 (90). High 
resolution MS, m/z: 340.27565; calculated for C2,11-I360: 
340.27660. 13C and tH NMR spectra are given in Table I. 

Elution with a 4 : 1 hexane--Et20 mixture resulted in 
80 mg of starting compound 2, and the mixture of highly polar 
substances (30 rag) was eluted with Et20. 
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Influence of E/Z isomerism of aldoximes 
on the direction of their alkylation with oxirane 
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The reaction of Z-2-fiwaldoximc with oxirane afforded the N-alkylation product, viz., 
cr in good yield. E-Benzaldoxime gave predominantly the 
O-alkylation product, while its Z isomer was converted into a mixture with the N-alkylation 
product slightly predominating. 

Key words: oxirane aldoximes, cc-a~.4-N-(2-hydroxye~hyl)nitrons. 

Oximes  and  oxiranes are attractive,  sHnple, and readily 
available initial c o m p o u n d s  lbr  prepar ing c t -aryI-N- 
(2 -hyd roxye thy l )n i t r ons .  However ,  a t t empts  to alkylate 
b e n z a l d o x i m e  t,z (m.p .  31 - -33  ~ which  co r responds  to 
the E i somer  3) resulted in n i t ron  in a yield of  only  
3 - -6%.  In all cases,  a p roduc t  of  O-alkyla t ion  of  oxime 
or  p roduc t s  of  its subsequen t  ox ida t ion  were ob ta ined  as 
the  major  reac t ion  products ,  t At the same t ime, in the 
case of  a lkyla t ion  of  oximes  with alkyl halides,  the  

o r ien ta t ion  of  a lkyla t ion  (O-  or  N- )  depends  di rect ly  on 
the E or Z conf igura t ion  of  the  oxirne used. 4 It was also 
repor ted 5 that  the reaction of  Z - b e n z a l d o x i m e  with 
1,2-epoxybutane afforded trans-5-ethyl-2-phenyl-3-hydr- 
oxyoxazot id ine  i~t 70% yield. It is known 6 tha t  3 -hydr-  
oxyoxazol id ines  can exist in t a t t tomer ic  equil ibri tma with 
the open form of  ot-arylni t ron.  Based on  the  afore-  
said. we suggested that  the  use of  oximes  with the 
Z c o n f i g u r a t i o n  shotdd  shift the  d i rec t ion  of  the  reac t ion  
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