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3a: Ar=4-BrCsHy; 3b: Ar=4-NO,Cs Hy ; 3¢: Ar=3-NO,Cs H,
3d: Ar=4-CIC¢H, 5 3e: Ar=2-NO,CsH, ; 3f: Ar=2-OHCs H,
Scheme 1
1
1
Table 1 Preparation of the compounds 3a~3f
reaction time and
Comp solvent state m. p(C) yiled
temperature
3a Ethanol reflux24h green floccule 167.0~168.1 65%
3b Ethanol reflux6h yellow needle 197.2~197.9 80%
3¢ Ethanol reflux12h white floccule 164.8~165.5 5%
3d Ethanol reflux20h yellow needle 221.4~221.9 70%
3e Ethanol reflux36h Brown flocculate 137.0~138.2 45%
3f Ethanol reflux8h Red needle crystal 191.1~191. 4 85%
1.3
DRX 500MHz ( Bruker ) ,$ 5 mm
, CDCly , TMS , 25 C, : 500. 130 MHz,
10 330.578 Hz; 125. 757 MHz, 30 030. 029 Hz. Avatar
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)
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, 3b~3f
2.2 3a~3f NMR
'"H NMR, "C NMR s 3a~3f 'H NMR, "C NMR
, J 2 3.
2 3a~3f 'H NMR

Table 2 'H NMR data of compounds 3a~3f

No. on
(H) 3a J/Hz 3b J/Hz 3c J/Hz
3 6.91 q " Jusr=2.1 Hz 6.78 q ‘Jusr=2.1 Hz 6.96 q "Jusr=2.2 Hz
Jrns=2.0 Hz Jrns=1.5 Hz S Jrus=2.0 Hz
5 7.84 dq ) 7.78 dq ) 7.89dq
3 Jusn6=38.5 Hz 3 Jus e =7.5 Hz 3 Jusne=38.5 Hz
#Jues =8.5 Hz ¥ Juems =8.5 Hz *Jusns =8.5 Hz
6 7.40 dd 7.27 dd 7.48 dd
' Jnens =2.0 Hz 'Jusns=2.0 Hz 'Juens=2.0 Hz
8 7.36 d *Ths s =2.0 Hz 7.23d "Jhsns =2.0 Hz 7.46 d “Jusns=2.0 Hz
10 8.75 s 8.57 s 8.98 s
12 7 99 d 3]}—{|2,)-{|‘;:8.5 Hz 8 12 d 3J|—[\z,|-[]3:8.5 Hz 8 90 t IJZZ.() Hz
13 7.79 d 3JH13 ]-[12:8.1_) Hz 836 d 3]]—[13 H12:8.5 Hz
'J=2.0 Hz
14 8.51 dd )
3]=8.0 Hz
15 7.79 d 3_]]-[1;, H16:8-5 Hz 8. 36 d 3j]—[13 H15:8.5 Hz 7.94 t %]:80 Hz
) ) ¢J=2.0 Hz
16 7. 99 d ‘SJ”]G,]I];:S. 5 HZ 8. 12 d ‘;][[15,[[13:8. 5 HZ 8. 49 dd i
3]=8.0 Hz
No. on
(H) 3d J/Hz 3e J/Hz 3f J/Hz
3 6. 87 q 1.IH.%—I-':Z- 0 Hz 6.90 q 'l]H;H-‘:Z. 0 Hz 6.97 q 1]]—13,1-':1. 9 Hz
5Jrus=2.0 Hz Jrens=1.5 Hz *Jens=2.0 Hz
5 7.80 dq ) 7.85 dq ) 7.75 dq )
3 Jusn=38.5 Hz 3 Jusne =38.5 Hz 3 Jusne=38.5 Hz
*Jwens =8.5 Hz *Juens =8.5 Hz *Juens =8.5 Hz
6 7.38 dd 7.38 dd 7.46 dd
! Jnens =2.0 Hz 'Jhens =2.0 Hz 'Juens=2.0 Hz
8 732(31 1]]—[3]—[5:2.0 Hz 733d 1]]-[3]—[(,:2.0 Hz 744d I]H8H6:2~0 Hz
10 8.72 s 9.05 s 9.02 s
12 8.41d 3 Tmiz-ms=9.1 Hz 12.44(OH) s
13 7.61d STz =9.1 Hz 7.95 m 7.01 m
14 8. 04m 7.68 m
15 761 d S.IHIS—HIG:9-1 HZ 8 30 m 708 m

16 8.41d 3 Jmie s =9.1 Hz 7.99 m 7.66 m
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3 3a~3f "“C NMR
Table 3 C NMR data of compounds 3a~3f

No. oc

© 3a J/Hz 3b J/Hz 3¢ J/Hz

2 159.3 s 160.4 s 159.2 s

3 116.3 g 3Jer=6.3 Hz 115.2 q 5Jerp=6.3 Hz 116.6 q SJer=6.3 Hz
4 141.1 q 2Jer=32.5 Hz 141.5 q 2Jer=32.5 Hz 140.9 q 2Jer=32.5 Hz
4a 112.1 s 112.0 s 112.5 s

5 127.2 s 130.7 s 124.3 s

6 119.8 s 124.3 s 119.8 s

7 157.0 s 159.0 s 156.4 s

8 109.9 s 109.3 s 110.0 s

8a 156.4 s 155.4 s 156.4 s

9 122.9 q 'Jer=272.5 Hz 121.8 q 'Jer=275.0 Hz 122.9 q VJer=272.5 Hz
10 163.3 s 190.5 s 162.5 s

11 136.0 s 140.7 s 138.4 s

12 131.8 s 130.2 s 127.2 s

13 133.1s 124.5 s 149.8 s

14 126.8 s 150.0 s 131.4 s

15 133.1s 124.5 s 126.9 s

16 131.8 s 130.2 s 135.8 s
No. oc

© 3d J/Hz 3e J/Hz 3f J/Hz

2 159.9 s 159.2 s 159.9 s

3 116.7 q 3Jcr=6.3 Hz 116.7 q 3Jer=6.3 Hz 116.6 q 3Jcr=6.2 Hz
4 139.0 q 2Jcr=232.5 Hz 141.0 q 2Jer=232.5 Hz 139.5 q 2Jcr=232.5 Hz
4a 113.5 s 112.6 s 111.8 s

5 127.2 s 125.5 s 119.8 s

6 120.1 s 119.5 s 117.2 s

7 157.5 s 156.6 s 155.3 s

8 110.2 s 110.1's 109.9 s

8a 156.8 s 156.3 s 153.1 s

9 122.2 q 1Jer=272.5 Hz 122.9 q 1Jer=273.8 Hz 123.2 q 'Jer=273.8 Hz
10 163.4 s 160.6 s 166.1 s

11 135.9 s 130.5 s 126.2 s

12 132.2 s 150.9 s 160.8 s

13 130.6 s 127.0 s 119.8 s

14 136.1 s 133.4 s 134.8 s

15 130.6 s 134.7 s 119.9 s

16 132.2 s 130.7 s 133.0 s




286 24
2.3 IR, MS
NMR ,
, IR, MS 4. 4
4 3a~3f
Table 4 Mass spectroscopy and infrared data of compounds 3a~3f
Compd. MS m/z(%) IRy(em™ 1) Compd. MS m/z(%) IRy(em™ 1)
395[M* ,100] 1742. 30Cvc=0) 351[M*,100] 1741.42Cve=0)
367[(M-CO) " ,19] 1600. 40 (vying) 323[(M-CO) " ,21] 1602. 64 (vying)
316[ (M-Br) *,4] 3113. 81 (varn) 316[(M-CDH ' ,2] 3099. 35(varn)
3a 3d
240 (M-BrCsHy) *,16] 1629. 49 Cve=n) 240L (M-CICsH,) T ,4] 1627. 05Cve=n)
2130 (M-BrCs HyCHN) * . 137  1131. 80Cver) 213 (M-CICs H, CHN) * .57 1140. 64 (vep)
69 [CF; " ,20] 69 [CF;",9]
362[]\/[{ ,100] 1739. 94 (ve=0) 362[M7 ,6] 1738.16Cvc=0)
334[ (M-CO) +,22] 1602, 07 (vying) 316[(M-NOy) " ,1] 1603. 19 (vring)
316 (M-NOy)*,5] 3082. 87 (varn) 240 (M-NO,CsH) *,7] 3097. 96 (varn)
3b 3e
240 (M-NO,CsH,) *,8] 1634. 24 (ve=n) 213 (M-NO,Cs H;CHN) * , 18] 1623. 50(ve=N)
213 (M-NO, Cs H;CHN) *,7] 1133. 79Cuer) 69[CFst,29] 1154. 04 Cver)
69[CF; " ,3]
362[1\/14r 9100] 1735. 29Cvc=0) 333[1\/[ -l()()] 1733. 39Cvc=0)
334[(M-CO) *,22] 1599. 49 (viing) 305 (M-CO) *,13] 1601. 23 (vring)
316[ (M-NOy) *,6] 3086. 64 (var1) 316 (M-OH) ™, 3] 3101. 12Cvarn)
3c 3f
240 (M-NO,CsH,) T ,11] 1630. 15Cvc=n) 240 (M-OHCsH,) ™ ,6] 1621. 23(ve=n)
213[(M-NO,C¢H;CHN) ", 9] 1141. 52Cver) 2130 (M-OHCs H{CHN) * ,4] 1132, 78(ycr)
69[CF;* ,6] 69[CF; " ,14]
2.4
3a~3f s o.
5 3a~3f
Table 5 UV data of compounds 3a~3f in chloroform
Compd. Band B A1 (nm) Band R X2 (nm) Compd. Band B A; (nm) Band R Az (nm)
1 240 346 3d 244 358
3a 274 352 3e 241 348
3b 263 364 3f 252 368
3c 251 350
CF;; ) ’ 3_4
, UV A 3a~3f 4
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Synthesis and Structure Elucidation of

Perfluromethylcoumarin Derivatives

SHI Zhi-jian"** , LIANG Chao', CAO Wei-guo'*, LIU Wei-xia'
(1. Department of Chemistry, Shanghai University, Shanghai 200444, China;
2. Key Laboratory of Organofluorine Chemistry, Shanghai Institute of Organic Chemistry,

Chinese Academy of Sciences, Shanghai 200032, China)

Abstract: Perfluoroalkyl-containing coumarin derivatives are well-known for their unique
physical and chemical properties and wide applications. In this study, a series of cou-
marinyl-imine compounds were synthesized from perfluromethylcoumarins. The reactant
and the products were characterized by IR, MS, 'H NMR, “»C NMR and UV. The

photo-physical behaviors of these compounds were also investigated.
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