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 مقدمه

د ـواح يهستند كه دارا ييايميش يباتيها، ترك نونيانام

 NC = C – Z  (Z = COR, CO2R, CN ), etc يتارـاخـس

بات خواص مربوط به عدم استقرار ين تركيباشند. ا يم

1و  IRف يدهند. ط يرا نشان م πالکترون 
HNMR ن يا

لذا توتومر  ؛دهد يرا نشان م NHوجود گروه  ،ها بيترك

حاصل از  يها نونيانام كند. يد ميأينوكتون را تيانام

 يآل يميطور گسترده در ش هب ،كتون يد -βبات يترك

 شوند.  ياستفاده م

 ،يمـمه يکيتـنيس يها طـواس حد يباتـين تركيـچن

 ييها کليهتروس ها هستند. کليهتروس يميژه در شيو به

ا، ـدهيـمل آلکالوئاـاند ش دهـه شيـها ته نونـيكه از انام

ها،  ازولـزواكسيها، ا روليـها، پ رازوليـها، پ نيديـميريپ

 ها هستند نيآزپ ينون و بنزوديها، كربازول ك نينوليك

(Augusti at.al. 1995: 1355; Singh at.aL. 1998: 935). 

 سنتز مشتقات  يشده برا ارائه يها از روش يبرخ 

 ;Ahuja at.al. 1983: 1087)است ل ينون به شرح ذيانام

Wright at.aL. 1992: 4061): 

ل يـمت N–ون با ـل استيـاست يـواكنش تراكم. 1

 Rlnagdiد )ينما ينون مـيد انامـيتول ،نيل آميـدروكسيه

at.aL. 1979: 1109؛) 

ها واكنش  ل كتونيل متيبا آر يد حلقويآم ياستالها. 2

 :Hegde & Jones, 1993)ندينما ينون ميد اناميو تول شتهدا

1501). 

تو ـلرو اسـك يل با تريترـين ل استويـش بنزوئـواكن. 3

د يولـنون تيـانام ،يشـيش افزاـک واكنيت ـتح ،ليترين

 .(Domschke, 1976: 13)كند يم

 هکل بـيش مايزاـافبا وع اول و دوم ـن يها نـيآم. 4

 Huisgen)ند ينما ينون ميد اناميتول ،يلنيبات استيترك

at.aL. 1966: 2526.) 

د ينون توليانام ،ديد كلرين با اسيون اناميلاسياز آس. 5

 .(Friary at. Al. 1993: 87)شود  يم
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 يريگ جهينت

ل يآل ،نيل آميبنز ن،يآم ليپروپ n–مانند  ييها نيآم از اثر

ل يمت ين، ديل آمين، فنيل آميمتن، يل آميبوت n-ن، يآم

 -βبات يبر ترك ،نيل آميفن ين و ديکلو هگزامين، سيمآ

ل ـيمتون و ـل استيـاستون، بنزوئ لـياست ليونـكرب يد

  .ندـيآ يت مـدسه نون بـيقات انامـمشتتات ـاستواس

 

ـ  يدواكنشگر با ن اول ياز چهار آمحاصل  يها نونـيانام

ها با  نونـير اناميو سالات يكربوكس يلن ديـاستل يمت

وارد لات يكربوكس يلن ديل استيو بوتيترس ير دواكنشگ

ر يانجام شده به شرح ز يها واكنش كهشوند  يواكنش م

 :باشند يم
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R2= Me, t -Bu

R
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 2شکل 

 

كه از روشي است سعي بر آن بوده  ،در اين تحقيق

 ترين حد كه مهم ـ انامينون ةساده و آسان جهت تهي

. شوداستفاده  ـ هاست يکلواسط جهت تشکيل هتروس

هاي ديگر  دارد كه نسبت به روش هايي اين روش مزيت

: است لهـاز آن جم ؛تـز اهميت اسـانامينون حائ ةتهي

ش در دماي اطاق ـرد، واكنـگي آساني انجام مي كنش بهوا

س لازم نيست، ـو اسيد لوويكاتاليزگر قابل انجام است، 

به  يازين گيرد، ميدوم انجام  و واكنش با آمين نوع اول

هاي حاصله نيست، دسترسي آسان  سازي انامينون خالص

، بازده مطلوب كوتاه بودن زمان واكنش ال،به حلّ

 محصولات.

 

 يبخش تجرب

-Heraeus CHN  توسط N ،H ،C  آناليز عنصري  براي

O-Rapid .انجام شد 

-Heraeus Shimadzu IR دستگاه  توسط IRطيف 

 گرديد. ثبت 460

 FINNIGANMATدستگاه مي توسط طيف جِر

 ثبت شد. eV 70با پتانسيل يونش  8430

) 300در  NMRطيف 
1
H) and 75 (

13
C) MHz 

 Bruker Avance DPX-300 MHzدستگاه توسط 

NMR با حلّال CDCl3دست آمد.ه ب    
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وان ـعن به TMS ت بهـ( نسبδ) يـيايمـيش يياـج هجاب
 استاندارد گزارش شد.

 شد. يداريك آلمان خررْاز شركت مِ ييايميمواد ش ةيكل
 و 111ش ـکاژل مـيليبا س يوگرافـون كروماتـست
 .آماده شد 01 کاژل مشيليبا س يكروماتوگراف يها صفحه

 ل استون،ياست يها كتون يد -βمول از  12/1مقدار 

اتانول  يس يس 5را با  استات ل استويمتل استون، يبنزوئ
مول از  12/1 ،لـمحلول حاص يرو ،دهمخلوط كر

ن، يل آمين، آليل آمين، بنزيل آميپروپ n– مانند ييها نيآم
-n ن، يل آميمت ين، ديل آمين، فنيل آمين، متيل آميبوت
 درِ سپس و مييافزا يم نيل آميفن ين و ديکلو هگزاميس

آن را ل شدن واكنش يتکم يبرا ،ظرف واكنش را بسته
بعد م. يده يمشگاه قرار يآزما يبه مدت دو روز در دما

ر يتبخ ال راحلّ ،با استفاده از حمام آب گرم ،از دو روز
آن را به  ؛ماند يداخل ظرف باق يسکوزيع وي، مانموده

ر د .دشو يم لينون تشکيانام يبلورها ،حال خود گذاشته
تر يل يليم 11ـ  8دشده يتول يها نونيبه انام ،بعد ةمرحل

ک ين محلول يسپس به ا ،مييافزا يمكلرومتان  يال دحلّ
و يترس يد و لاتيكربوكس يلن دياست ليمت يمول د يليم

 .ميكن يم اضافه لاتيكربوكس يلن ديل استيبوت
هم زده ه ب يسيهمزن مغناط ةلين محلول به وسيا

به مدت  شده،ظرف واكنش بسته  سپس درِ ،شود يم
 ،پس از آن .شود يمخچال قرار داده يهفت روز در 

و به كمک  TLC  يمخلوط واكنش توسط كروماتوگراف
 1:2ت ـبا نسب ،تاتـل اسيزان و اتـهگ -n يهاـالحلّ

ونه ـلوص نمـنان از خيـبعد از اطم .ودـش يم يجداساز
ن ساختار ييمورد نظر و تع ةماد ييناساـمنظور ش هـو ب

1 فيط ،يمولکول
HNMR .آن گرفته شد 

 
  ها: فيل طيه وتحليتجز

a) (Z)-4-(n-propylamino) pent-3-en-2-one. 

Yellow crystals, yield: 0.85g (97%). IR (KBr)  

(max/cm
-1

): 3426 (N-H), 3000 (=C-H), 2948 (C-

H), 1610 (C=O), 1074-1125 (C-

C).
1
HNMR(300MHz, CDCl3) δH (ppm), J(Hz): 

0.47 (t, 3H, CH3), 1.07 (m, 2H, CH2), 1.38 (s, 

3H, CH3), 1.42 (s, 3H, CH3), 2.63 (m, 2H, CH2), 

4.42 (s, 1H, CH), 10.36 (sb, 1H, NH).
 13

CNMR: 

  = 11 (CH3), 22 (CH3), 24 (CH2), 29 (CH3), 46 

(CH2), 99 (CH), 160 (C), 198 (C) ppm. MS: m/z 

(%) = 141.12 (100). Anal. Calcd for C8H15NO 

(141.21): C, 68.04; H, 10.71; N, 9.92%. 

 

b) (Z)–methyl-3-(n-propylamino) but–2-enoate. 

Orang crystals, yield: 0.65g (83%). IR (KBr) 

(max/cm
-1

): 3426 (N-H), 3000 (=C-H), 2948 (C-

H), 1620 (C=O), 1074-1120 (C-

C).
1
HNMR(300MHz, CDCl3) δH (ppm), J(Hz): 

0.64 (t, 3H, CH3), 1.23 (m, 2H, CH2), 1.53 (s, 

3H, CH3), 2.28 (m, 2H, CH2), 3.21 (s, 3H, CH3), 

4.06 (s, 1H, CH), 8.24 (sb, 1H, NH).
 13

CNMR: 

  = 11 (CH3), 23 (CH3), 24 (CH2), 46 (CH2), 52 

(CH3), 85 (CH), 161 (C), 166 (C) ppm. MS: m/z 

(%) = 157.11 (100). Anal. Calcd for C8H15NO2 

(157.21): C, 61.12; H, 9.62; N, 8.91%. 

 

c) (Z)–4-(benzylamino) pent–3-en-2-one.  

Orang crystals, yield: 0.68g (85%). IR (KBr) 

(max/cm
-1

): 3326 (N-H), 3010 (=C-H), 2998 (C-

H), 1710 (C=O), 1074-1136 (C-

C).
1
HNMR(300MHz, CDCl3) δH (ppm), J(Hz): 

1.64 (s, 3H, CH3), 1.83 (s, 3H, CH3), 4.12 (s, 2H, 

CH2), 4.81 (s, H, CH), 6.92 (m, 5H, Ph), 10.97 

(sb, 1H, NH).
 13

CNMR:   = 22 (CH3), 29 

(CH3), 47 (CH2), 99 (CH), 127 (CH), 128 (CH), 

141 (C), 160 (C), 197 (C) ppm. MS: m/z (%) = 
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189.12 (100). Anal. Calcd for C12H15NO 

(189.25): C, 76.16; H, 7.99; N, 7.40%. 

 

d) (Z)–methyl-3-(benzylamino) but–2-enoate. 

Yellow crystals, yield: 0.87g (95%). IR (KBr) 

(max/cm
-1

): 3364 (N-H), 3010 (=C-H), 2995 (C-

H), 1729 (C=O), 1050-1125 (C-C). 

1
HNMR(300MHz, CDCl3) δH (ppm), J(Hz): 1.71 

(s, 3H, CH3), 3.62 (s, 3H, OCH3), 4.21 (s, 2H, 

CH2), 4.60 (s, H, CH), 7.42 (m, 5H, Ph), 9.15 

(sb, 1H, NH).
 13

CNMR:   = 22 (CH3), 47 

(CH2), 52 (CH3), 85 (CH), 127 (CH), 128 (CH), 

141 (C), 161 (C), 166 (C) ppm. MS: m/z (%) = 

205.11 (100). Anal. Calcd for C12H15NO2 

(205.25): C, 70.22; H, 7.37; N, 6.82%. 

 

e) (Z)–4-(allylamino) pent–3-en-2-one.  

Yellow crystals, yield: 0.74g (88%). IR (KBr) 

(max/cm
-1

): 3420 (N-H), 3015 (=C-H), 2958 (C-

H), 1710 (C=O), 1074-1167 (C-C). 

1
HNMR(300MHz, CDCl3) δH (ppm), J(Hz): 1.72 

(s, 3H, CH3), 1.91 (s, 3H, CH3), 3.52 (m, 2H, 

CH2), 4.72 (s, H, CH), 4.91 (m, 2H, CH2), 5.72 

(m, H, CH), 10.57 (sb, 1H, NH).
 13

CNMR:   = 

22 (CH3), 29 (CH3), 45 (CH2), 99 (CH), 116 

(CH2), 134 (CH), 160 (C), 160 (C), 197 (C) ppm. 

MS: m/z (%) = 139.10 (100). Anal. Calcd for 

C8H13NO (139.19): C, 69.03; H, 9.41; N, 

10.06%. 

 

f) (Z)–methyl-3-(allylamino) but–2-enoate. 

Brown crystals, yield: 0.65g (76%). IR (KBr) 

(max/cm
-1

): 3365 (N-H), 3020 (=C-H), 2982 (C-

H), 1736 (C=O), 1068-1145 (C-C). 

1
HNMR(300MHz, CDCl3) δH (ppm), J(Hz): 1.71 

(s, 3H, CH3), 4.15 (s, 3H, OCH3), 3.52 (m, 2H, 

CH2), 4.92 (m, 2H, CH2), 5.32 (s, H, CH), 5.68 

(m, H, CH), 8.54 (sb, 1H, NH).
 13

CNMR:   = 

22 (CH3), 45 (CH2), 52 (CH3), 85 (CH), 116 

(CH2), 134 (CH), 161 (C), 166 (C) ppm. MS: 

m/z (%) = 155.09 (100). Anal. Calcd for 

C8H13NO2 (155.19): C, 61.91; H, 8.44; N, 

9.03%. 

 

g) (Z)–4–(n-butylamino) pent–3-en–2–one. 

Yellow crystals, yield: 0.72g (96%). IR (KBr) 

(max/cm
-1

): 3324 (N-H), 3025 (=C-H), 2848-

2964 (C-H), 1669 (C=O), 1074-1125 (C-

C).
1
HNMR(300MHz, CDCl3) δH (ppm), J(Hz): 

0.28 (t, 3H, CH3), 0.74 (m, 2H, CH2),  0.87 (m, 

2H, CH2), 1.72 (s, 3H, CH3), 2.11 (S, 3H, CH3), 

2.56 (m, 2H, CH2), 4.26 (s, 1H, CH), 10.21 (sb, 

1H, NH).
 13

CNMR:   = 13 (CH3), 20 (CH2), 22 

(CH3), 29 (CH3), 33 (CH2), 43 (CH2), 99 (CH), 

160 (C), 197(C) ppm. MS: m/z (%) = 155.13 

(100). Anal. Calcd for C9H17NO (155.24): C, 

69.63; H, 11.04; N, 9.02%. 

 

h) 2-(1-Acetyl-2-n-propylamino-propenyl)-

but-2-ene dioic acid tersio butyl ester. 

Purified by TLC Chromatography using n-

hexane–EtOAc as eluent  . Brown crystals, yield: 

0.78g (88%). IR (KBr) (max/cm
-1

): 3345 (N-H), 

2989 (CH), 1736 (C=O), 1646 (C=C), 1625 

(C=O), 1274 (C-N). 
1
HNMR(300MHz, CDCl3) 

δH (ppm), J(Hz): 0.87 (t, H, CH3), 0.91 (t, 3H, 

CH3), 1.42 (m, 2H, CH2), 1.62 (m, 2H, CH2), 
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1.92 (s, 3H, CH3), 2.01 (s, 3H, CH3), 2.71 (m, 

2H, CH2), 3.32 (m, 2H, CH2), 3.72 (s, 3H, 

OCH3), 3.85 (s, 3H, OCH3), 5.42 (s, H, CH), 

10.93 (sb, H, NH).
13

CNMR(75MHz, CDCl3) 

δ(ppm): 11 (CH3), 16 (CH3), 24 (CH2), 27 

(CH3), 46 (CH2), 52 (CH3), 53 (CH3), 115 (C), 

125 (CH),  142 (C), 164 (C), 165 (C), 166 (C), 

198 (C). MS: m/z (%) = 283.14 (100). Anal. 

Calcd for C14H21NO5 (283.32): C, 59.35; H, 

7.47; N, 4.94%. 

   

i) (3Z, 1E) trimethyl-4-(n-propylamino) 

penta-1,3-diene-1,2,3-tricarboxylat. 

Purified by TLC Chromatography using n-

hexane–EtOAc as eluent.Yellow crystals, yield: 

0.62g (80%). IR (KBr) (max/cm
-1

): 3320 (N-H), 

2998 (CH), 1736 (C=O), 1646 (C=C), 1675 

(C=O), 1255 (C-N). 
1
HNMR(300MHz, CDCl3) 

δH (ppm), J(Hz): 0.91 (t, H, CH3), 1.52 (m, 2H, 

CH2), 1.81 (s, 3H, CH3), 3.15 (m, 2H, CH2), 3.61 

(s, 3H, OCH3), 3.75 (s, 3H, OCH3), 4.12 (s, 3H, 

OCH3), 5.56 (s, H, CH), 9.56 (sb, H, 

NH).
13

CNMR(75MHz, CDCl3) δ(ppm): 11 

(CH3), 16 (CH3), 24 (CH2), 46 (CH2), 52 (CH3), 

53 (2CH3), 82 (C), 125 (CH),  142 (C), 164 (C), 

165 (C), 165 (2C), 167 (C). MS: m/z (%) = 

299.14 (100). Anal. Calcd for C14H21NO6 

(299.32): C, 56.18; H, 7.07; N, 4.68%.   

 

j) 2-(1-Acetyl-2-benzylamino-propenyl)-but-2-

ene dioic acid dimethyl ester. 

Purified by TLC Chromatography using n-

hexane–EtOAc as eluent.Brown crystals, yield: 

0.55g (60%). IR (KBr) (max/cm
-1

): 3320 (N-H), 

2885 (CH), 1735 (C=O), 1632 (C=C), 1658 

(C=O), 1275 (C-N). 1HNMR(300MHz, CDCl3) 

δH (ppm), J(Hz): 1.87 (s, H, CH3), 2.08 (s, 3H, 

CH3), 3.72 (s, 3H, OCH3), 3.83 (s, 3H, OCH3), 

4.52 (s, 2H, CH2), 5.35 (s, H, CH), 7.31 (m, 5H, 

Ph), 11.35 (sb, H, NH).
13

CNMR(75MHz, 

CDCl3) δ(ppm): 16 (CH3), 27 (CH3), 48 (CH2), 

52 (CH3), 53 (CH3), 115 (C), 125 (CH), 126 

(2CH), 127 (2CH),  129 (2CH), 141 (C), 143 

(C), 165 (2C), 167 (C), 197 (C). MS: m/z (%) = 

331.14 (100). Anal. Calcd for C18H21NO5 

(331.36): C, 65.24; H, 6.39; N, 4.23%.   

 

k) (3Z, 1E) trimethyl-4-(benzylamino) penta-

1,3-diene-1,2,3-tricarboxylat. 

Purified by TLC Chromatography using n-

hexane–EtOAc as eluent.Yellow crystals, yield: 

0.53g (50%). IR (KBr) (max/cm
-1

): 3320 (N-H), 

2988 (CH), 1735 (C=O), 1635 (C=C), 1645 

(C=O), 1235 (C-N).
1
HNMR(300MHz, CDCl3) 

δH (ppm), J(Hz): 1.82 (s, 3H, CH3), 3.9 (s, 2H, 

CH2), 4.61 (s, 3H, OCH3), 4.35 (s, 3H, OCH3), 

4.42 (s, 3H, OCH3), 5.26 (s, H, CH), 7.31 (m, 

5H, Ph), 10.65 (sb , H, NH).
13

CNMR(75MHz, 

CDCl3) δ(ppm): 17 (CH3), 48 (CH2), 52 (CH3), 

53 (2CH3), 83 (C), 125 (CH), 126 (CH), 127 

(2CH), 129 (2CH), 142 (2C), 164 (C), 165 (2C), 

167 (C). MS: m/z (%) = 347.14 (100). Anal. 

Calcd for C18H21NO6 (347.36): C, 62.24; H, 

6.09; N, 4.03%.   

 

l) 2-(1-Acetyl-2-allylamino-propenyl)-but-2-

ene dioic acid dimethyl ester. 

Purified by TLC Chromatography using n- 
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hexane–EtOAc as eluent.Orang crystals, yield: 

0.65g (70%). IR (KBr) (max/cm
-1

): 3335 (N-H), 

2895 (CH), 1735 (C=O), 1560 (C=C), 1699 

(C=O), 1275 (C-N). 
1
HNMR(300MHz, CDCl3) 

δH (ppm), J(Hz): 1.71 (s, H, CH3), 2.10 (s, 3H, 

CH3), 2.36 (m, 2H, CH2), 3.81 (s, 3H, OCH3), 

3.89 (s, 3H, OCH3), 5.11 (s, H, CH), 5.91 (m, H, 

CH), 5.32 (m, H, CH2), 11.21 (sb, H, 

NH).
13

CNMR(75MHz, CDCl3) δ(ppm): 16 

(CH3), 27 (CH3), 46 (CH2), 52 (CH3), 53 (CH3), 

115 (C), 117 (CH2), 125 (CH), 135 (CH), 144 

(C),  165 (C), 166 (C), 168 (C), 198 (C). MS: 

m/z (%) = 281.13 (100). Anal. Calcd for 

C14H19NO5 (281.3): C, 59.78; H, 6.81; N, 4.98%. 

   

m) (3Z, 1E) trimethyl-4-(allylamino) penta-

1,3-diene-1,2,3-tricarboxylat. 

Purified by TLC Chromatography using n-

hexane–EtOAc as eluent.Brown crystals, yield: 

0.65g (60%). IR (KBr) (max/cm
-1

): 3420 (N-H), 

2998 (CH), 1745 (C=O), 1635 (C=C), 1669 

(C=O), 1235 (C-N). 
1
HNMR(300MHz, CDCl3) 

δH (ppm), J(Hz): 1.72 (s, 3H, CH3), 3.9 (s, 3H, 

OCH3), 3.61 (m, 2H, CH2), 3.73 (s, 3H, OCH3), 

3.84 (s, 3H, OCH3), 4.60 (s, H, CH), 5.42 (m, 

2H, CH2), 6.11 (s, H, CH), 9.85 (sb , H, 

NH).
13

CNMR(75MHz, CDCl3) δ(ppm): 17 

(CH3), 46 (CH2), 52 (CH3), 54 (2CH3), 83 (C), 

117 (CH2), 126 (CH), 133 (CH), 144 (C), 163 

(C), 166 (2C), 168 (C). MS: m/z (%) = 297.12 

(100). Anal. Calcd for C14H19NO6 (297.3): C, 

56.56; H, 6.44; N, 4.71%.   

 

n) 2-(1-Acetyl-2-n-buthylamino-propenyl)-

but-2-ene dioic acid dimethyl ester. 

Purified by TLC Chromatography using n-

hexane–EtOAc as eluent.Brown crystals, yield: 

0.54g (50%). IR (KBr) (max/cm
-1

): 3425 (N-H), 

2995 (CH), 1735 (C=O), 1560 (C=C), 1699 

(C=O), 1275 (C-N). 
1
HNMR(300MHz, CDCl3) 

δH (ppm), J(Hz): 0.71 (t, 3H, CH3), 1.36 (m, 2H, 

CH2), 1.54 (m, 2H, CH2), 1.91 (s, 3H, CH3), 2.20 

(s, 3H, CH3), 3.25 (s, 2H, CH2), 3.73 (s, 3H, 

OCH3), 3.84 (s, 3H, OCH3), 5.11 (s, H, CH), 

10.85 (sb, H, NH).
13

CNMR(75MHz, CDCl3) 

δ(ppm): 14 (CH3), 16 (CH3), 22 (CH2), 29 

(CH3), 35 (CH2), 46 (CH2), 52 (CH3), 54 (CH3), 

116 (C), 127 (CH), 143 (C), 164 (C), 166 (C), 

167 (C), 198 (C). MS: m/z (%) = 297.16 (100). 

Anal. Calcd for C15H23NO5 (297.35): C, 60.59; 

H, 7.80; N, 4.71%.   

 

a′) (Z)–4–Methylamino–pent–3-en–2–one. 

Brown crystals, yield: 0.77g (94%). IR (KBr) 

(max/cm
-1

): 3426 (N-H), 3000 (=C-H), 2948 (-

C-H), 1610 (C=O), 1438 and 1378 (-CH3), 1074-

934 (C-C), 733 (=C-H).
1
HNMR(300MHz, 

CDCl3) δH (ppm), J(Hz): 1.84 (s, 3H, CH3), 1.91 

(s, 3H, CH3), 2.8 (d, J=6Hz, 3H, N-CH3), 4.91 

(s, 1H, =C-H), 10.63 (sb, 1H, NH).
 

13
CNMR(75MHz, CDCl3) δ(ppm): 23 (CH3), 31 

(CH3), 98 (CH), 165 (C), 198 (C) ppm. MS: m/z 

(%) = 113.08 (100). Anal. Calcd for C6H11NO 

(113.16): C, 63.68; H, 9.80; N, 12.38%.  
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b′) (Z)-4–Phenylamino–pent–3–en–2-one. 

Yellow crystals, yield: 0.68g (89%). IR (KBr)  

(max/cm
-1

): IR (KBr) Vmax, (cm
-1

): 3450 (N-H), 

3050 (=C-H), 2998-2930 (-C-H), 1595 (C=O), 

1572 (C-H), 1509 and 1495 (C=C), 1437 (-CH3), 

1281 (C-N), 1190-979 (=C-H), 904-749 (=C-H). 

1
HNMR(300MHz, CDCl3) δH ppm: 0.98 ( s, 3H, 

CH3), 2.05 (s, 3H, CH3), 5.15 (s, 1H, =C-H), 

7.05-7.32 (m, 5H, Ph), 12.44 (sb, 1H, 

NH).
13

CNMR(75MHz, CDCl3) δ(ppm): 31 

(CH3), 94 (CH), 118 (2CH), 119 (CH), 130 

(2CH), 147 (C), 148 (2CH), 199 (C) ppm. MS: 

m/z (%) = 161.08 (100). Anal.Calcd for 

C10H11NO (161.2): C, 74.51; H, 6.88; N, 8.69%.  

  

c′) (Z)-4-Dimethylamino-pent-3-en-2-one.        

Orang crystals, yield: 0.75g (92%). IR (KBr) 

(max/cm
-1

): IR (KBr) Vmax, (cm
1
): 2921 (C-H), 

1543 (C=O), 1031 (C-N) 775 (=C-

H).
1
HNMR(300MHz, CDCl3( δ (ppm): 2.07 (s, 

3H, CH3), 2.51 (s, 3H, CH3), 2.97 (s, 6H, 2CH3) 

5.03 (s, H, C-H). 
13

CNMR(75MHz, CDCl3) 

δ(ppm): 21 (CH3), 31 (CH3), 42 (2 CH3), 97 

(CH), 165 (C), 198 (C), ppm. MS: m/z (%) = 

127.10 (100). Anal. Calcd for C7H13NO 

(127.18): C, 66.10; H, 10.30; N, 11.01%. 

 

d′) (Z)-4-(Buthylamino)pent-3-en-2-one.    

Yellow crystals, yield: 0.81g (95%). IR (KBr) 

(max/cm
-1

): IR (KBr) Vmax (cm
-1

): 

3422 (N-H), 3020 (=C-H), 2998-2930 (-C-H), 

1615 (C=O), 1509 (C=C). 
1
HNMR (300MHz, 

CDCl3( δ (ppm): 0.46 (t, 3H, CH3), 0.49 (s, 3H, 

CH3), 0.75 (m, 2H, CH2), 0.89 (m, 2H, CH2), 

1.44 (s, 3H, CH3), 2.56 (t, 2H, CH2) 4.26 (s, H, 

=C-H), 10.21 (sb, 1H, NH). 
13

CNMR(75MHz, 

CDCl3) δ(ppm): 14 (CH3), 22 (CH3), 25 (CH3), 

28 (CH3), 34 (CH2), 46 (CH2), 97 (CH), 165 (C), 

194 (C) ppm. MS: m/z (%) = 155.13 (100). 

Anal. Calcd for C9H17NO (155.24): C, 69.93; H, 

11.04; N, 9.02%.  

 

e′) Isomers of (Z)-4-(Cyclohexylamino)-4-

phenylbut-3-en-2-one  and  (Z)-3-

(Cyclohexylamino)-1-phenylbut-2-en-2-one. 

Brown crystals, yield: 0.65g (87%). IR (KBr) 

(max/cm
-1

): IR (KBr) Vmax, (cm
1
): 3420 (N-H), 

3012 (=C-H), 2986-2992 (C-H), 1692 (C=O), 

1514 (C=C). 
1
HNMR (300MHz, CDCl3( δ 

(ppm): 1.71 (s, 3H, CH3), 2.63 (m, H, CH2), 5.5 

& 6 (2s, H, 2CH), 7.64 (m, 10H, Ph), 10.11 (sb, 

1H, NH). 
13

CNMR(75MHz, CDCl3) δ(ppm): 22 

(CH3), 23 (CH3), 28 (CH3), 29 (CH3), 34 (2CH2), 

50 (CH), 51 (CH), 95 (CH),  101 (CH), 126 

(2CH), 128 (2CH), 129 (2CH), 130 (CH), 131 

(2CH), 134 (C), 136 (CH), 137 (C), 163 (C), 165 

(C), 189 (C), 199 (C) ppm. MS: m/z (%) = 

243.16 (100). Anal. Calcd for C16H21NO 

(243.34): C, 78.97; H, 8.70; N, 5.76%.  

 

f′) (Z)-4-(Diphenylamino)pent-3-en-2-one.  

Yellow crystals, yield: 0.76g (93%). IR (KBr) 

(max/cm
-1

): IR (KBr) Vmax, (cm
-1

): 3020 (=C-H), 

2982 (C-H), 1610 (C=O), 1509 (C=C), 1278 (C-

N). 
1
HNMR (300MHz, CDCl3( δ (ppm): 1.45 (s, 

3H, CH3), 2.21 (s, 3H, CH3), 5.74 (s, H, =C-H), 

7.6 (m, 10H, 2Ph). 
13

CNMR(75MHz, CDCl3) 
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δ(ppm): 18 (CH3), 31 (CH3), 98 (CH), 116 

(2CH), 120 (2CH), 122 (2CH), 127 (2CH), 128 

(2CH), 138 (2C) 155 (C), 196 (C) ppm. MS: m/z 

(%) = 251.13 (100). Anal. Calcd for C7H17NO 

(251.32): C, 81.24; H, 6.82; N, 5.57%.   

 

g′) 2-(1-Acetyl-2-methyl amino-propenyl)-

but-2-ene dioic acid tersio butyl ester.  

Purified by Column Chromatography using n- 

hexane–EtOAc as eluent. Brown crystals, yield: 

0.77g (94%). IR (KBr) (max/cm
-1

): 3444 (N-H), 

2953-2849 (C-H), 1719 (C=O), 1603 (C=O), 

1268 and 1241 (C-O), 1019 (C-N), 784 (=C-H). 

1
HNMR(300Hz, CDCl3) δ (ppm), J(Hz): 1.79 (s, 

3H, CH3), 1.87 (s, 3H, CH3), 2.9 (d, J=6Hz, 3H, 

NCH3), 3.69 (s, 3H, OCH3), 3.78 (s, 3H, OCH3), 

6.98 (s, 1H, =CH), 1.89 (sb, 1H, 

NH).
13

CNMR(75MHz, CDCl3) δ (ppm): 16 

(CH3), 27 (CH3), 33 (CH3), 52 (CH3), 116 (C), 

130 (C), 143 (C), 164 (C), 165 (C), 168 (C), 195 

(C). MS: m/z (%) = 339.20 (100). Anal. Calcd 

for C18H29NO5 (339.43): C, 63.39; H, 8.61; N, 

4.13%.   

 

h′) 2-(1-Acetyl-2-phenyl amino-propenyl)-

but-2-ene dioic acid tersio butyl ester. 

Purified by Column Chromatography using n-

hexane–EtOAc as eluent.Yellow crystals, yield: 

0.67g (83%). IR (KBr) (max/cm
-1

): 3468 (N-H), 

2955-2849 (C-H), 1731 (C=O), 1646 (C=C), 

1593 (C=O), 1570 (N-H), 1244 (C-O), 1021 (C-

N). 
1
HNMR(300MHz, CDCl3) δH (ppm), J(Hz): 

2.03 (s, 3H, CH3), 2.20 (s, 3H, CH3), 3.75 (s, 3H, 

OCH3), 3.81 (s, 3H, OCH3), 6.03 (s, 1H, =C-

CH), 7.25  (m, 5H, Ph), 13.53 (s, 1H, 

NH).
13

CNMR(75MHz, CDCl3) δ ppm: 18 (CH3), 

29 (CH3), 52 (CH3), 52 (CH3), 105 (C), 126 

(2CH), 126 (CH), 127 (CH), 129 (CH), 131 (C), 

138 (C), 147 (C), 161 and 165 (2C), 194 (C). 

MS: m/z (%) = 421.28 (100). Anal. Calcd for 

C24H39NO5 (421.57): C, 68.38; H, 9.32; N, 

3.32%.   

 

i′) 2-(1-Acetyl-2-dimetyl amino-propenyl)-

but-2-ene dioic acid tersio butyl ester. 

Purified by TLC Chromatography using n-

hexane–EtOAc as eluent.Brown crystals, yield: 

0.67g (83%). IR (KBr) (max/cm
-1

): 2951-2787 

(C-H), 1728 (C=O), 1271 (C-O), 1028 (C-N). 

1
HNMR(300MHz, CDCl3) δH (ppm), J(Hz): 2.03 

(s, 3H, CH3), 2.21 (s, 3H, CH3), 3.75 (s, 3H, 

OCH3), 3.81 (s, 3H, OCH3), 6.33 (s, 3H, CH3), 

2.71 (s, 3H, CH3), 2.97 (s, 6H, CH3), 3.85 (s, 3H, 

OCH3), 3.88 (s, 3H, OCH3), 7.08 (s, 1H, =C-H) 

.3CNMR(75MHz, CDCl3) δ ppm: 21 (CH3), 30 

(CH3), 45 (CH3), 52 (2CH3), 83 (C), 84 (C), 

111(C), 125 (CH) 140 (C), 152 (C), 167 (C), 170 

(C), 195(C). MS: m/z (%) = 353.22 (100). Anal. 

Calcd for C19H31NO5 (353.45): C, 64.56; H, 

8.84; N, 3.96%.   

 

j′) 2-(1-Acetyl-2-n-butylamin-propenyl)-but-

2-ene dioic acid tersio butyl ester. 

Purified by TLC Chromatography using n-

hexane–EtOAc as eluent.Yellow crystals, yield: 

0.72g (88%). IR (KBr) (max/cm
-1

): 3468 (N-H), 

2987 (C-H), 1736 (C=O), 1646 (C=C), 1610 

(C=O), 1278 (C-N).
1
HNMR(300MHz, CDCl3) δ 
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(ppm), J(Hz): 0.89 (m, H, CH3), 1.33-1.42 (2m, 

H, CH2), 1.74 (s, 3H, CH3), 1.93 (s, 3H, CH3), 

3.1 (m, H, CH2), 5.7-6.7 (2s, H, 2CH), 11.82 (2s, 

H, NH). 
13

CNMR(75MHz, CDCl3) δ(ppm): 18 

(CH3), 20 (CH3), 21 (CH2), 27 (CH3), 29 (CH3), 

30 (CH3), 32 (CH3), 31 (CH2), 39 (CH3),  54 

(CH2), 82 (C), 83 (C), 112(C), 125 (CH) 143 

(C), 163 (C), 164 (C) 169 (C), 197(C). MS: m/z 

(%) = 395.27 (100). Anal. Calcd for C22H37NO5 

(395.53): C, 66.80; H, 9.43; N, 3.54%.   
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