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Abstract-Semicyclic 3-chlompmpeniminium salts (2) or (8) rean with hyhxylamine giving 

eithao-aminodkyl-1,2-0~820Ies (4, 6, 10) by ring chain transformation or chlomvinyloximes 

(7) by ring opening. 

Semicyclic 3-chlompmpeniminium salts (2) and iheirprecurso~s (1) axe 1.3-bielectmphilu reacting with hydrazines to give o- 

aminaalkylpyrazoles by ring-chain t ransformat i~n.~~ Since the regioselectivity in reactions with arylhydrazines is different, it 

a: R = 4-N02Ph, n = 1 
~.DMFIPOCIJ WR b: R = CCI-Ph. n = 

c: R = 4-CI-Ph, n = 3 

I 2.HC104 ~ 1 0 ~ -  d: R = 4-Br-Ph. n = 3 

CH. CH, e: R = thienyl, n = I 

was possible to synthesize either thf : lar/-3-(o-amiwaUryl)pyraz01es or ihe 5-(o-amiwdkyl) isomm 

or 3-chlompmpeniminium sahs (2) were used.' 

if either enaminones (1) 
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Enaminones (1) are known to react with hydroxylamine analogously giving 3- or 5-(a-aminoakyl)-1,2-0xa~oles.' We now report 

on the reaction of 3-chloropropeniminium salts (2) with hydmxylamine. 

Reacting salts (2) (n = 1) with hydmxylamine in methanol (procedure A) or in buffered aqueaus solution of hydmxylamine 

hydrochloride (procedure B), affords mixtures of both isomeric o-aminopmpyl-l,2-axa~oles (4) (major isomer) and (6) in the 

ratio of 7:3 - 8 2. Under the same wnditions the seven-membered ring 3-chloropropeniminium salts (2) (n = 3) surprisingly do 

not give 1,2-oxazales but open chained D-chlorovinyloximes (7), which resist funher cycliration. A similar situation was found in 

the readion of open chain 3-chloropropeniminium salts with hydm~ylarnine.~ Obviously the oximes (7) are formed by primary 

attack of the hydmxylamine at the iminium cabon atom giving intermediates (5). Tie formation of the 3-(a-aminoprapy1)-1.2- 

oxazoles (6) is initiated by the same primary step (formation of the adducts 5). The next step of the ring-chain transformation to 

6 could be explained by substitution of the chloride by the hydmxy p u p ,  rather than ring opening to give 7 . Probably the ring 

opening to 7 is faster in the case of zepane derivatives (5) (n = 3 )  than in the case of pyrrolidine derivatives (5)  (n = I ) ,  thus 

successfully competing with the ring Vansformation to 1,2-oxazoles (6) 

I - 6(X = CI, C104)(n = 1) 

The isomeric 3-methylaminopropyl-1,2-ow.oles (4) and (6) can be distinguished by 13C-nmr and by mass ~ p e c t m s c o p ~ ; ~  thus the 

5-aryl-3-(3-methylaminopmpyl)-1,2-ox~oles (6), unlike the major isomers (4), exhibit an intense peak of R C O ' ~ ~  the ms The 

major isomer (4) gives rise to l % u n r  shifts at 6 = 161 ppm (C-3) and 6 = 173 ppm (C-5) while the corresponding signals of the 
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5-ql-3-(3-methylaminopmpyl)-I12~~les (6) are found at 6 = 163 ppm and 6 = 165 ppm 

If the senucyclic thienyl-substituted 3-chlompmpeniminim salt (2e) is treated with hydmxylamine as described above , no ring- 

transformation takes place. The crude starting material (2e) was found to contain a 3-chloropmpeniminim salt (8) in the ratio 

2e . 8 = 7 . 3  with an additional formyl group, which had been formed by formylation with DMF/POCI3. 

Since 8 is relatively unstable it could not be obtained in a pure state. Obviously the thienyl substaufed enaminone (le) and 3- 

chloroprope~minium salt (2e) are relatively eleclmn lich due to the thienyl substituent, thus explaining both the additional 

formylation giving 8 (for analogous formylation of open chain enaminones see refS) and the low electrophilicity disfavouring 

the reaction of 2e with hydmxylamine. If hydrolylamine is reacted with the crude mixture of 2e and 8 the latter almost 

quantitatively undergoes a ring-chain transformation to an o-aminoalkyl-1,2dxazole; however 8 does not rean as a 3-cNoro- 

1. DMFPOCl3 

N O. 
I 2. HC104 CIO - 

0 
CH3 I, CH3 Ze 

AH, H 

NH20H - [v O . H C I O ~  1 - hW01. ,N:$ 

CH, NH-OH 
CH3 

pmpcniminium salt but as a semicyclic enarinone. Hence the 3-(3-methylaminqropyl)-4-thienoyl-l12d~01e (10) is formed. 

Its smcture was pmved by X-ray crystal analysis (Figure 1) The N and 0 atoms of the heterocycle were successfully 

Fi'igure 1- X-ray cqaai sfructrrre of compound (10) 
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distinguished and the pmtonation site established as N2. Interestingly in the crystal lattice the molecules (10) are ananged in such 

a way !hat both the n-systems and the alkylammonium moieties form a separate layer. 

Our results thus demonstrate that 3-chloropmpeniminium salts are less suitable than semicyclic enaminones in the regioselective 

synthesis of o-aminoalkyl-1,2-o~~01es. 
c. 

EXPERIMENTAL 

Nmr spectra were recorded with Bruka AC 300 and Tesla BS 587 spectrometm in DMSOd* Mass spectra were obtained on HP 

5YY5A (Hewlen Packard). Melting points are uncorrected. 3-CNompmpeniminiumpercNomtes (2a-e) were obtained according to 

knownprocedures 3 

Reaction of Bydmxylamine with 3-Chloro-propeniminium Salts (2) 

Procedure A: 10 ml of 1 M freshly prepared methandic NHzOH solution were added to a solution of 10 mmol of (2) in 5 ml of 

methanol. The mixtlrre was reflwed for 45 min. The solvent was evaporated and the residue recrystallized. 

Pmcedwe B: A solution of 15 mmol(1.04 g) of %OH - HCI and 25 mmol(2.05 g) of sodium acetate in 20 ml of water was 

added to a solution of 10 mmol of (2) in 30 ml of methanol. After heating to reflw for 5 h the solvents were removed in vacuum. 

Water was added. The solution was extracted three times with 30 mi of CH2C12 and then three times with 30 ml of Et20. After 

evaporation of the solvents 10 ml of ethanol were added and with Et20 (saturated with HCI gas) the 1,2-oxawle hydrochloride 

was obtained. It was filtered off and recrystallized. 

5 - [ ( 3 - M e t h y l a m i n o ) p m p - l - y l ) ] - 3 - ( 4 - n i t r o p h l e ~  BCIMC1O4 (4a) and 3-[(3-Methylamina)pmp-1-yl)]-5-(4- 

aitmpheny1)-1,2-oxazole . HCVBC1O4 (6a) (85115, according to elemental analysis); from (Za); 

procedure A; 69%; mp 215-216 OC (H20); ratio 446. = 72 28; ms [dz, re1 intensity (%)I. 261 (M+ -HX, 2); 44 (100); IH- 

nmr, 4a (6s): 2.08 (q, ZH, J = 7  Hz, p-CH*), 2 52 (s, 3H, CH3), 2.97 (2.81) (m, 4H, a, y-CHJ, 7.10 (7.28) (s, IH, CH,,,), 8.10 

(d,ZH, I = 7 H z ,  CH,,), 8.31 (8.32)(d, 2H, J=7Hz ,  CH,,), 9.34(s, lH,NH); t3C-nmr: 23.1 (22.7)(C%).23.3 (23 7) 

(CH2), 32.1.47.2 (47.4) (CH2), 100 2 (103.2)(CH0,,), 124.2 (124.4) (CH,,), 127.8 (126.7) (CH,,), 134.7 (132.3) (C,,), 

148.2 (147 9) (C,,,), 160.4 (166.6) (C-3,,), 173.2 (163 8) (C-5,,,). 

3-(4-Chlomphenyl)-5-(3-methylaminopr0p-l-yl)-l,2xmle . HCI (4b) and 5-(4-Chlorophenyl)-3-(3-methylminoprop-I- 

yl)-1,2-oxmle . ECI (6b); from (Zb), 

PIOCedUTe B; 67%; mp 109-1 11 OC (acelicacid~elher); ratio 4bl6b = 83 : 17; ms [dz, rel. intensity (%)I. 250 (M+ -HCl, 0.5); 44 
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(100); IH-nmr, 4b (6b). 2.03 (q, ZH, I = 7 Hz, B-CH3,2.61 (s, 3H, CH,), 2 95 (m, 4H, a, y-C%), 6.93 (7.02) (s, IH, C H , a ,  

7 62 (d, ZH, J = 7 Hz, CH,,), 7.93 (d, ZH, I = 7 Hz, CH,,), 8.90 (sb, IH, NH); "C-m:  23.3 (22.7) (C%), 23.3 (23.8) (CHI), 

32.4,47.5 (47 7) (C%), 99.8 (100.8) (CH,&, 127.7 (C,,,), 128.3 (127.3) (CHmm), 129.2 (129.4) (CH,,,), 134.8 (135.0) 

(C,,,), I61 0 (163.0) (C-3,,,), 173.0 (167.8) (C-5,,); Anal. Calcd for CI3Hl6NZOCl2: C, 54.36; H, 5.63; N, 9.76. Found: C, 

54.22; H, 5.70; N, 9.55. 

l-Chlom-l-(Jshlomphenyl)-&methyLaminooct-1~n-36neOxime~ HClO, (7.): from (ky. 

procedure A; 88%; mp 149-150 OC (H10); ms [mlz, rel. intensity (%)I. 248 (M+ -HC104-HCI-30, 0.2); 44 (100); lH-nnu: 1.44 

(m 6H, 5-,6-,7-CH2), 2 54 (s, 3H, CH,), 2.55 (m, ZH, 4-CH,), 2 86 (t, ZH, 1 - 7 Hz, 8-CH,), 6.89 (s, IH, CH), 7 52 (d, 2H, I = 7 

Hz, CH,,), 7 77 (d, ZH, 1 = 7 Hz, CH,,), " C - m :  25.1 (CH,), 25 1 (CH,). 26.0 (C%), 26.2 (CHI), 32.5 (CH,), 48.2 (CH,), 

124.2 (2-CH), 128.2 (CHmm), 128.6 (CH,,), 130.7 (C-), 133.9 (C,,), 136 6 (C-CI), 155.6 (C=N); Anal. Wcdfor  

CIJHZIN20JCL3: C, 43.33; H, 5.10; N, 6.74. Found: C, 43.30; H, 5.09; N, 7.04 

l-Cblom-l-(4-bromophenyl)-8-methyllminoo~t-l~n-3-0ne Oxime . HCIO, (7b). from (2d): 

procedure A; 75%; mp 149-156 OC (acetic acidIEtZO); ms [mlz, rel. intensity (%)I: 323 (M+ -HCI04-HCI, 1.4); 44 (100); IH- 

nmr: 1.44 (m, 6H, 5-,6-,7-CH,), 2.52 (s, 3H, CH,), 2.70 (m, 4H, 4;s-CH,), 6.89 (s, IH, CH), 7.70 (s, 4H, CH,,); I3C-nmr: 

25.3 (CHI). 25.3 (CH2), 26.2 (CHI), 26.4 (C%), 32.7 (CH,), 48.5 (C%), 122 7 (C,,), 124.4 (2-CH), 128.7 (CH,,,,), 131.1 

(C,,), 131.7 (CH,,), 137.2 (C-CI), 155.7 (C=N); Anal. Calcd for CI,H,INZOSBrC~: C, 39.15; H, 4.61; N, 6.09. Found: C, 

38 93; H, 4.78; N, 6.09 

5-Thienoyl-3-l(3-methylPmino)pmp-l-yl)~-lIe~ BCIO, (LO), from WS; 

procedure A; 28% ( 95% with respect to the ratio 2eJS); mp 205-206 OC (acetic acid); ms [ d z ,  rel, intensity (%)I: 250 (M+ - 
HCIO,, 0 5); 44 (100); IH-nmr. 2.00 (q, ZH, I = 7 Hz, 13-CH2), 2.53 (s, 3H, CH,), 3.00 (m, 4H, a, yCH2), 7.37 (dd, IH, I = 7, I' = 

5, C-4~1,~,,), 8.15 (m, ZH, C-3,5Ul,myl). 9.84 (s, IH, CH,,); 13C-nmr 22 6 (CH2), 23 3 (CH,), 32.7 (CH& 48.0 (CH,), 117.8 

('&,y~), 129.2 CCHtj,i,,l), 134.5 (C&,,), 136.1 (CHtj,ienyl), 143.7 (C-4,x_). 161.3 (C-30xu), 163.8 (CH,,), 178.8 (C=D); 

Anal Calcdfor C12HIJN20sCIS' C, 41.08; H, 4.32; N, 7.99. Found. C, 40.99; H, 4.50; N, 8.37. 
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