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Under steric control. 1,3-Dipolarcycloaddition of 2-cyano-3, 3-di-(or mono)-substituted
acrylates with diazoalkanes produces, Normal-addition 1-pyrazolines or Abnormal-addition 1-
pyrazolines.

Normal-addition 1-pyrazolines are very unstable, and even at —40%C, decompose to a cy-
clopropane derivative and/or a chain extended olefin. In general cases, the chain extended
olefin reacts with a second diazoalkane to produce an Abnormal-addition 1-pyrazoline which
is called “Secondary Pyrazolines”.

Reactions of methyl 2-cyano-4-phenyl-4-p-substituted phenyl-2-pentenoates with 1-p’-substi-
tuted phenyldiazoethanes produced two kinds of secondary pyrazolines which were classified
as trans-anti and trans-syn.

In ®*C-NMR of secondary pyrazolines, we recognized the effects of substituent chemical
shifts (SCS effect) on the benzene ring carbons which belong to the trans-syn series. The rule

is different in the case of trans-anti pyrazoline.
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Normal-addition 1-pyrazoline
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Abnormal-addition 1-pyrazoline
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Y A A A VAME - L. ¢ -1/ |: ROVl i VA A
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Table 1. Yields and Melting Points of Compounds [5]

| Yield

Compounds X Y Melting Point
(%) ()
trans-anti oa H H 0.99 155 — 156
trans-syn da H H 47 131 — 132
trans-syn ob Cl H 17 148 —150
trans-syn 9c CH: H 14 145 — 146
trans-syn 5d H Cl 32 143 — 144
trans-syn od H CH: 34 137 — 138
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L7z 2-27 7 -3-FE/BHT7 7 ) VEEZ X7 VEHI,
(B)- EMAEOBDFEIHRINTWDLY , fitoT,
B Y5 V) OfFHNiE, trans-syn X i trans-anti
rHLE, ZO2MORMAKIEba (X=H, Y=H) 2
BWTAEL, BREMICL > T, KBS trans-syn 5ba
(Y :46.9%) & E@:ASY trans-anti ba (Y : 0.99%)
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RIzE 9, BEMMI-E5 Y vicBwTd, F
DITIIY NIRRT L IMO T = vE (mh )
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%% trans-anti baX V15 H» 2L v, 'H-NMR(CDCl;)
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trans-anti BI T = 2 7 )V X F )L Eid 6 3.50ppmTdH 5,
X, trans-anti DE_DI T/ LY IZERTE IO
AFNE (51.62) T ATVANKZVOREMEIZ &
D, BESIIHLITVS, SMUDOXFNVEPLZZT IV
HNRZN OB R ZIT %2\ trans-syn TiE 6 2.50ppm

trans-syn 5 with numbering scheme for *C-NMR
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Fig. 1. “C-NMR in CDCl; (8 ppm) of trans-syn 5b X=Cl, Y=H.

Table 2. *C-NMR of Quarternary Carbons of Secondary

Pyrazolines (5]. (& ppm in CDCl;)

Table 3. Benzene SCS of CH: and
Cl in CCl: (8 ppm)

Phenyl ring C-1 para
Compounds [A] [B] [C] CH; +8.9 —-2.9
C-10 c-11 C-12 C-13 C-14 Cl +6.4 —1.9
(C-X) (C-Y)
trans-anti 5a| 149.77 142.90 139.97
trans-syn ba| 146.89 14413 [127.19] | 136.03  [128.93]
trans-syn 5b| 146.36 142.84 132.86 135.74
(—=1.29) (+5.67)
trans-syn oc | 147.19 141.31 136.62 136.27
(—2.82) (+9.43)
trans-syn 5d| 146.66 144.08 134.98 135.15
(—1.05) (+6.22)
trans-syn 5e | 147.07 144.13 132.80 138.85
(—3.23) (+9.92)
Thb, VRZAVINEAY: 2z By

=L, (B)-2->7 ) -83-AF Vs A KB AT LY
DBEDE I, BELLTHWLAFIVEEIAT IV

WERZVEDNE—EIZH D % 61T,

> DA F OV FITRR

By 7 2SI TTHE, 29 LT, trans-antif
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YITEERL,

W, ZREIVYCOIMEOT = ZNEDE 4R
FIEBLT, 20/LFET 7 L OARERLIZONPEL T
Hb, FH, () WIORLZHEMEIZX=H, Y=H®
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Fig. 2. Aromatic “C-NMR in CDCls Chemical Shifts ( 8 ppm) showing Substituent Chemical Shift Effects.

DEAMRFED “C-NMR IZBIFBIL%S 7 b 2 ik L
720 BRA D C-10 X para- i MEEHRTH D, trans-syn
ba, bb, bc, bd, be Tid 6 146.36~147.19ppm i & 5 77,
trans-anti ba Tl 6 149.77ppmiZHb N T 5,

I B @ C-11 (X trans-syn ba,bd,be (X=H) Tit
0 144.08 ~144.13ppm {2 & % %%, trans-syn bb (X=Cl)
J U trans-syn 5¢ (X=CH;) Ti3 Cl % CH, o para
SCSERZ TS 7 b LTHBY, trans-anti ba
(X=H) 4 142.90ppm|iZFES VT 5,

I C @ C-13 i trans-syn 5a,6b,5¢c (Y=H) TIiz

0135.74~136.27 ppmiZ&H 47, trans-syn bd (Y=Cl),
be (Y=CH;) Tix Cl % CH; @ para SCS Zh #7115
W7 b LTwhb, Zhizxfl, trans-anti ba (Y=
H) i£6139.97ppm & W MERIG CTH 5,
EBOCIL2RUBRC D C-141220VWTADL L, trans
syn bb (X=Cl) KU trans-syn 5C (X=CH;) TIZ,
ZNENCI R CH, O SCSHR/ZZFIEREESHIZS 7 P L
T, C-121X6132.86ppm(X=Cl), §136.62ppm
(X=CH;) IZHbhTw5b, X, C-141% 8 135.15ppm
(Y=CIl), §138.85 ppm (Y=CH;) IZHbNhTE,
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Y=H ®¥#& (trans-anti ba) @ C-14 (X 5 128.93ppm
LELLC, C-14126127.19ppmildh 5 b O LHEE S L
B TNHEOHEIE, *C-NMROMEED o- 1% m- {f
DY TFILVEYNEHS, Fr— b DT TP ERE
TLIENARETH B,

E#EIC LTR® 72, trans-anti ba ® C-14 13 6 130.22
ppmTd - T, trans-syn ba O Z 4L L ) & 5 2K
THhb,

PbEo Loz, 2 T,
5 tuiSLS;ﬂ%%ﬁﬁ) b,

trans-syn 5 & trans-anti

B S 22X A Z LAt

EBROE"

2,2-S7xZ07OE4 7T ROER

414g (0.2%FL) ®2,2-V7x=2 V7Ot y=h
L% 200 W DR L —FVIZEP L, T2 T A
TIVIZTLNARTA RD15ELDOT—TIViEHY,
BT ﬁl%ﬁ##ofmié I DA, #L
FIUEATHL L THEIT 4, | BEHORBRORKZ, Hi
WAL T, Kedm 2 mz, %‘%qfw BUF LTI
#rwu\{ F'74 NEGHT L, T—F VB, Wk
I —F IV B, WREERE O ATV T LT
< b (2004 2 a) ICXDFETL, E30.2g (X
#71.4%), 'H-NMR(CDCl:) 61.78 (s, 3H), 7.1~
7.5 (10H, 7x=)), 9.92 (s, 7L 7t FO1H),

Cope-Knoevenagel RISIC &3 2-2T7/-4,4- 7
ZI-2-ROF A FIIV[Z] (X=H) OEK

231¢g (0.I1EWN) ®2,2-Y 7=V TOELT ST
VTR R, 50g DT LERERA TV, 10 g ORFBRT £
=4, 30g OFEEE, 150NV E LR F AR TS A
TIZAN, ERRTEERR T DT T, 130°C TLTRER AN 2L
$5. L CL BKEEGET b, BURE TP Eatl
ERF MU AKIEHE TR, N B UYEBRGEL, &
BBV REEL, BIEER LY RSO T
CHERE A F LR HONHE A TS% Y ) — b
THE#EG LT, EaiER17.7e (I158.1%),
B5CxH72,

FEFEIM © CeHuNO, & L ToOFHMEC, 78.35; I,
5.84 ; N, 4.81, EHfE C, 78.07; H, 5.69; N, 4.52,
[R (Nujol) em™'2228 (CN), 1738 (C=0), 'H-NMR
(CDCls) 62.10 (s, 3H), 3.84 (s, 3H, T A7) X
F), 8.26 (s, 1H), 7.2~7.4 (FHFHFEI0H),

mp74 ~

4-3 T /-4-ARXSANKZIN-3-XFI-5-
(1 1-YT7TZIIFN)-3-Tx=-1-E5V >
[ba] (X=H, Y=H) O&K

8.37g(0.03EN) D2-VF/ -4,4-T Tz =)v-2-
NyF U BAFIL (3] (X=H) 22050y 70N Xy
SZEHML, 0~—5TIztkL, Thiz4.0g (0.03%F
W) o7k b 72 e RISy nrbEoli -T2 2
NITLy Y 21T OV ralVAY VEREINZ S,
[2] OEEEIZFISETE & LICREIIHEL T, &M
BRICR D, FiRT1REBRE, BiR40~4CTY o0
VA Y ERRESSEL, RS E Ok =
TrZDo o LTS EI395% T F / — L 6 RS

L, Wik v v asarza< MIL AR
T, FICEES LT, trans-anti ba (X=H, Y=H)
0.11g (ULZE0.99%) mpl55~156T & trans-syn ba
(X=H, Y=H) 5.95g (I{#%46.9%) mpl31~132C%
7z,

trans-syn ba : JLESH 1 CoHuN:O. & L COFHHE
C, 76.60; H, 5.91; N, 9.93, EillfE C, 76.29 : H,
6.02 : N, 9.80, IR (Nujol) ecm 1750 (C=0), 2250
(CN), 1580 (N=N), '"H-NMR(CDCl;) 61.97 (s, 3H)
2.02 (s, 3H), 8.13 (s, 3H A ¥ ), 6.33 (s, 1H),
7.0~7.6 (15H, 7 = =), "C-NMR(CDCls) ¢ 24.45
(qm, J=129.4;1,1-V 7 ==V F V) 2497 (q, J=
131; 1-7 2= V5 )V) ; 49.37 (m, J=4, 1-7 ==
IFN):53.64 (q, J=149, = X7 )L AF)V) ; 55.98
(m, J=3, ¥5 ) Y B 4-f1) 5 100.15 (d, q, J=1444,
Y5 VEESAT) 1 100.79 (q, J=4, ¥ T Y8 3-
fir) 1 115.07 (d, J=7, CN); 166.43 (s, m, J=4,
IAFNLOA VKRV ; FHHEEL26.13, 126.77, 127.00,
128.00, 128.23, 128.41, 128.59, 128.82, 128.99, 136.13,
144.14, 146.89,

trans-anti ba @ JCEHHT  ERMEC, 77.10 H,
5.74 ;' N, 9.97, IR (Nujol) em™ 1748 (C=0), 2250
(CN), 1580 (N=N)., 'H-NMR (CDCls) §1.52 (s,
3H), 2.03 (s, 3H), 3.55 (s, 3H, A h¥), 6.24
(s, 1H), 7.3~7.4 (15H, 7 = =), "C-NMR(CDCls)
5 23.37, 49.20, 54.25, 57.78, 97.69, 99.16, 114.78,
139.97, 142.90, 149.77, 166.67,

4-3TF /) -4- X NXIDANKRZIN-3-XAFI-3-Tzx
“ZW-5-[1-7x2N-1-(p-7BE7 T ZIV)IFI]-
1-E5Y > trans-syn bb (X=Cl, Y=H) D&

2-3F J-3-p-ruau 7 VT VEEATVE
1- 72V Ty EDORIETRAEZ2-27 / -4-
TN -4-p-ZUO0T LN -2-RV T IERATV
[3) (X=Cl) £%END]1-T2Z VI TIVITY V2K
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J5 & C, trans-syn bb (X=Cl, Y=H) %##/, T
FHHT : CaHuN;0.Cl & L TOEHHEEC, 70.81; H,
5.28 ' N, 9.18; Cl, 7.74, il C, 70.82 ; H, 5.30 ;
N, 8.88: Cl, 8.03, IR (Nujol) cm™ 2250 (CN), 1738
(C=0), 1580 (N=N),

'H-NMR(CDCls) 6199 (s, 8H, 1,1-¥7z=1x
Fu), 2.00 (s, 3H, 3D XFN), 3.12 (s, 3H, T
ATFNDAFN), 6.21 (s, 1H, 5DH), 7.2~7.4
(m, 14H, 7z =), *C-NMR(CDCl;) ¢ 24.83,
49.02, 53.78, 55.88, 99.57, 100.86, 114.96, 132.86,
135.74, 142.84, 146.36, 166.27.

4-2FT ) -4- XA XTI HNEZIN-3-XAFIL-3-
(p-70B7zx=0)-5-[(1,1-T7x=)TFN]-
1-E5 Y1) > trans-syn 5d (X=H, Y=Cl) N4

[3] (X=H) & 1-p-7uuyz=VJ7 oIyt
DRIGIZ & Y, trans-syn bd (X=H, Y=Cl) ##&7/,
TEHESH © CuHuNO,Cl & LT oEHEE C, 70.90 ; H,
5.27; N, 9.19; Cl, 7.66, EilllfE C, 71.03; H, 5.16 ;
N, 9.37; Cl, 8.00, IR (Nujol) cm '2230(CN), 1745
(C=0), 1583 (N=N), 'H-NMR(CDCl;) §1.19 (s,
3H, 1,L1-¥7z=)xF)), 2.02 (s, 3H, 3o £+
V), 3.20 (s, 8H, TZAFIL AF)), 6.90X7.06
(A:B., 4H, p-Z7ouo 7z =), 7.28 (s, 10H, 2 18
D7 x=)), "C-NMR(CDCl;) & 25.19, 49.49, 53.90,
55.77, 100.45, 100.92, 114.89, 134.98, 135.15, 144.08,
146.66, 166.56,

4-2FT /- 4-A X HINKZIL-3-XFI-3-T 1=
W-5-T(1-TxZl-1-p-AFILTTZN)IFNL]-
1-E3 /U > trans-syn 5¢c (X=CHi:, Y=H) D&

[3] (X=CH;) ¢HEVD 172 VDT Ty
TS TR, TTESN - CsHaN: O, & LT
HiEC, 76.86; H, 6.22; N, 9.61, EiHlfEC, 76.96 ;
H, 6.16 5 N, 9.57, IR (Nujol) em™ 2250 (CN), 1730
(C=0), 1580 (N=N), 'H-NMR(CDCls) 51.97 (s,
3H, 1,1-V 7z =pxF)), 2.00 (s, 3H, 3fid> 2 F
V), 2.29 (s, 3H, 7x= N AFN), 8.12 (s, 3H,
TAT IV AFIN), 6.34 (s, 1H, 5f7H), 7.10 (s, 10H,
2D 7 = =), 7.20£7.30 (A:B., 4H, p- &7 =

=)o "C-NMR(CDCls) 624.57, 25.10, 53.70,
100.54, 100.86, 115.16, 128.11, 136.27, 136.62, 141.30,
147.19, 166.65,

4-3T 7 -4-X b HRIALKZIL-3-XFI-3-(p-
AFNTTZII)-6-(1 -T2 NIFN)-1-ES
V) > trans-syn be (X=H, Y=CH;) &K

[3] (X=H) LEELVDLI-p-AFNL Tz VI T
Ly UGS THE, TESI - CsHaN,O, & L
TOEHEMHEC, 76.86; H, 6.22; N, 9.16, EHHEC,
76.96 ; H, 6.09; N, 9.54, IR (Nujol) cm™ 2248 (CN),
1750 (C=0), 1590 (N=N), '‘H-NMR(CDCl;) §1.97
(s, 8H, 1,1-¥7z=)xF)V), 2.00 (s, 3H, 3w
AFI), 230 (s, 3H, 7= L X F)), 8.10 (s,
3H, TAFIWAF)N), 6.24 (s, 1H, 57 H), 6.89&
7.03 (A.B:, 4H, p-E#7x=)), 7.23 (@ s,
10H, 2D 7 =) ),

"C-NMR(CDCl;) 524.36, 49.26, 53.65, 55.95,
99.69, 100.57, 115.07, 132.80, 138.85, 114.13, 147.07,
166.32,

BDDI, WALAESHELL G, HHRER
IR GEEIEA T BB L BT,

X ®
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