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Aktmct A rimple and wry etfbbnt mute to a$-unsaturated hydrazones derived from ketones has been developed. These 

annpound am obtained through Wittig reetbn of the phoqhoranw ganemted %I oihr’ from ft-enhydrazino phosphonium 8alb with 

altIe_ and olefln~bn mactbn d phoaphlno oxboa dorival kom hydrazinea 

Hydrazones have attracted a great deal of attantbn because they are very important hulkffng bk!cks In organfc 

syntheslsl. They have been extensively used not only as lntemtedlates In hetemcyctkr SyntheSi!3*, but also In ths 

asymmetric synthesis of chlral amine@, pharmacautbab and food additives of high enantbmerfc purity’. Partbularfy 

~~istheutil#yofa,&unsahrratedhydrazoneserraresu~dtheirpotenllalaostartlng~inthepreplaatbnd 

p-hydroxls, a, p-unsaturated ketone@, bbbgbally actlve pyrazols7, as wall as the Dlel!+Akler reactlvky of these 

s&stances as 1-azadianss for the constmctbn of slx membered hetemoycles*. 

Simple a. p-unsaturated hydrazonss ars mostly synthesized by ~nreaotbnofcadxmylconpwnds 

wYhhydrazinesg.HoweverthepreparetknotsuchcompoundsIsfarfrom~andspedelyInthecaseofkelones,only 

ylekfs good results in very spsclfb cases and generally leads to Mbhael addltbn? In this context, ll ls notswotthy that an 

elsgant approach to the preparatbn of a, p-unsaturated hydrazones has been recently reported, making use of 

phosphonium sakslO, although this method is llmtbd to the prepamtbn of hydarones dedvedfmmakfshydss. 

In the last years, we have used phosphorylated enamlnes as startbg matetfals In the pmpamhon of acycW and 

cydbl* dsrfvatlves. CoMn~ing our interest in the reactlvky of phosphorus suhstltuted enamfnes and in the synthssb of 

azadiertssls, ws wish to report hsreln our inftial findings on the use of easily avaflabls p-enhydrazino pho@bnium salts 

and fMydrazlno phosphins oxkfes as reagents for the synthesis of 1-azadfanes from comme~mially avallahb starting 

reagents, such as propargyltriphenylphosphontum bromide, hydmhes and aklehydes through oleffnatbn reactbn of 

the corresponding functbnalized phosphoranss. (Retmsynthetb pathway, see scheme). 
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The desired 5-enhydrazino phosphonbm satts 2 required to obtain the phospfbrane 3 are very easity pref~W 

tn very hfgh yletds through nucbophilk additbn of achiral and chiral hydrazlnes to propargyftriphenytphosphonbm 

bromide 1 in refluxing of chbroform. The structure of 2 was ascertafned on the bask of their speuroscopk data”, whkh 

lndicatethattheyareisoklted~amlrtweoftheZ-andEau~~phoaphonkrmsaL2,~hargh~knofZ-and 

E isomers is not necessary for subsequent reacttons. Conversbn to the phosphorane 8 usfng a base and try reactbn 

with aliphatk, heteroaromatic and aromatic akfehydes (see table 1) leads to the corresponding 1-azadfenes 4. Pure 

compounds were obtained after flashchromatography and show satisfactory mbroanalyses. Reactions wfth ketones 

failed. Mutyl ltthfum was ths bitial base chosen for the “In sftu” gsmratbn of 3. owing to the partiatty stabfUsed nature of 

this phosphorane fl was thought that a weaker base woukt suffice, atthough the phosphorane coufd not be isolated. 

Thus, the preferred choke was potassium carbonate in DMF, which requires no special precautbns and pmvtdes 

excellent ybkfs. Spectral data are in agreement wfth stnkture 41s, in whkh vkbal coupling constants of 16.5 Hz for the 

vinytk posftion of 45 evidenced E configuratbn of the carboncarbon doubts bond. 
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Table 1. Compounds 2 and 4 obtaniend. 

R’ R2 R3 YW%) m.p.(“C) 

Me 

OYS 

88p 216-217 

550 159-160 

48 Me 

4b Me 

4c Me 

Me 

Me 
Me 

Ph 82” 

Me-Ph 81b 

Ph-CH2CH2 91 b 

OiF 

ofP 

oii 

Me Me 

Me-Ph 88b oiF 

a Yield of isolated produds 2 based on 1; b Yietd of Mated product6 4 based on 2; 

c Purtfkd by flash chromlltography. 
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To increase the usefulness of this methodobgy in synthesis, reactbn wfth ketones was required. Hence the 

functbnaiised phosphine oxbes 6 ars prepared through a similar strategy to the ahove described using phosphins 

oxidss aiienes 5. Thus, reactbn of hydrazines with substituted aiienas 6 leads to ths fum’tatbn of phosphorus derivatfves 

61~inveryh~yie#s.M~~not6wasperlonnedbyusi~gmethylmorMhlumdiisoproWlamide (LDA) fn THF at - 

78% The resuiiin~ iithium salt was then aibwed to react with aWhydss and ketones (26oC, Id, THF) and after aqueous 

work-up and fiashchromatugraphy compounds 4 gave excellent yields (table 2). in the case of aidehydss, reactbn 

pmducts were kientbai wfth those obtained hy macibn of phosphoranas with aidehydes. 

R’R2N- NY R'FPN 
'N 

R'R'N 
0- 

“‘r, + ,b(Ph2 @??!Ph2 z R5xR, 

Tahie 2. Compounds 6 and 4 obtained. 

R’ I32 

6a 

6b 

6c 

41 

4g 
4h 

Me 

?X 
H 

OY@ 

Me Me 

Me Me 

Me Me 

Me Me 

H 8Qa 107-108 

H 90a 91-92 

Me 86P 98-99 

Ph Ph H 80b dF 

(fW5 H 86b 0iF 

H Me-Ph Me 8tib OiF 

CXH,OM. H Ph H 93b 0iF 

in summary, we describe a remarkahiy simple, htgh yiekfing mute to a, &unsaturatad hydrazones (1-axadbnes) 

derived from ketones using readily available starting materials and under mfki reaction condftbns, making this process a 

compiement to the pravbusiy repotted methodlo. These systems could he key intermediates in the synthesis of aCyCib’* 

and cycibr~ compounds. Further studies ahout oompounds 4 ars in pmgnss and will be reported in due course. 
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Spectral daIa oI 2a: IH-RMN (CD% TMS, 300 MHz) S Z-isomer: 1.74(s, 3H, CH3); 2.71(s, 6H, CH3-N); 4.6O(d, 

iH, 2Jm=16Hz, CH); E-isomer: 2.06(s, 3H, CH3); 2,32(s, 6H, CHaN); 3.58(d, IH, ZlpH=19Hz, CH); 7.26-7.75(m, 

15H, Arom); 9.72-IO.OO(s, NH ) ppm; 13C-RMN (CDCl3, TMS, 75MHz) 5 Z-isomer: 21.9(CH3); 45.8(N-CHg); 

545(d, lJpc-I 17Hz, CH); 164.2(&N); E-isomer: 22.I(CH3); 46.O(CHs_N); 53.5(d,1Jpc=123Hz, CH); 184.4(C=N); 

122.8-133.6(C-Amm) pprn; 31 P-RMN (CDCl3, PC4H3, 120MHz)S I I .8(E_isomsr); 17.4(Z-isomer) ppm; MS m/e 

36O(M+-HBr). 

spectral data oI 4b: ‘H-RMN (CDCb. TMS, 3OOMHz)s 2.17(s, 3H CH3); 2.33(s,3H, CH3) ;2.53(s, 6H. CH3-N); 

6.69(d, IH, 9J~~-16.5H~, =CH); 7.11.7.56(m, SH, Amm + CH-) ppm; I3C-RMN (CDCb, TMS, 75MHz)5 13.4(anti 

CHg); 20.4(syn CH& 21.3(CHg-Arom); 47.3(antl CH3-N); 48.l(syn CH3-N); 119.4-139.1(C-Atom); 18lA(syn 

C-N); 162.7(anU C=N)ppm; 

SpaUral data of dr:‘H-RMN (CDQ, TMS, 3OOMHz)5 2.08(s, 3H, CHS); 2.18 and 2.22(s, 6H, and and syn CH+l); 

3.33(d, 2H, 21~~114.3H2, syn CH2); 3.73(d, 2H, %I p,.,=14.9Hz, anti CH2); 7.27-7.77(m, IOH, C-Amm) ppm; 13C- 

RMN (CDC&, TMS, 75MHz)5 16.6(syn CH3); 24.2(anIi CH3); 33.7(d, lJpc=64Hz, anti CH2); 4IS(d, 1J~-64.5Hz, 

syn CH2); 46.3(Syn CH3-N); 48.6(antl CH3-N); 127.9-133.I(C-Amm); 159.9(syn C-N); IW.O(anti C=N) ppm; 31P- 

RMN (CD@, PO4H3.12OMHz)5 29.5(syn); 27.8(antl) ppm. 
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