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Absctract - The synthesis of novel benzopyran compounds 186 a-f,
analogues of the natural precocenes (1 and 2) is described. These
derivatives are obtained via novel synthesis and regioselective
O-alkylation of 6-chloro- and 6-tert-butyl-7,8-dihydroxy-2,2-

dimethyl-4-chromanones (7 and 12).

Precocenes (1l and 2) are known inhib:itors of juvenile hormone biosynthesis in

. 1 i
susceptible insects 3. These compounds are of natural origin, 1solated from

. 7.
Ageratum hous:oruanurn4 and other plant55'6. In our earlier reports 8 we

described the synthesis of various analogues of the natural precocenes, We

introduced novel substituents to the aromatic ring and studied the QSARg

11, 1988

in the

case of these new synthetic precocene analogues, Qur test media were the migrat-

10 11,12

ory loecust Locusta migratoria and the nematode Caenorhabditis remanei

3
1 R=4H Precocene 1
2 R = CH3O Precocene 2
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On the basis of our esarlier resultsl3, we required 6= chloro~ and B-tert -
butyl-7,8-dialkoxy~2,2-dimethyl-2H-chromenes ( 16 a-f). In this paper we describe

high-yield synthesesof these novel precocene analogues from common lntermediates

of 3-type.

Thus, 4-chloropyrogallol (g) was synthesized by the method of Horner and beeckel4

(Schems 1) and treated with 3-methylbut-2-enoic acid (g) in phosphorus oxy=-
chloride in the presence of zinc chloride. The chromanone derivative (Z) was
obtained in 72 % vyield, This compound was then monocalkylated in a regiocoselective
manner giving the 8-alkylated derivatives (g_i:@ . The corresponding 7,8-dialkoxy
derivatives @ijtﬁﬂ were also obtained from the reaction mixture. The regio-
selective synthesis of the 7-monohydroxy compounds (g_g:@ made it possible to

introduce a second alkyl group giving Qo0 a-c) (écheme l). Yields, physical and

spectral data are summarized in Table 1.

Scheme 1
Q
cl
802012 HO
———— _I_
HO OH HO OH
OH OH
A 5 8 7z
1
R™~X DMF/K2c03/
X=Cl,Br,I |[KI
c1 Q 0 0
cl
R2-X cl
e st +
DMF /X _CO_/KI
R 0 /K805 0 1
ORl HO RTD o
OR1 ORl
10a~c 9a-d Ba-e
a Rl = Me R2 = Et a R1 = Me d Rl = cyclopentyl
b Rl = Et RZ = Me b R = Et e rl = propargyl
c Rl = cyclopentyl R2 = Me c Rl = sec~butyl
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Takle 1
ompound Substituent on React:on vield [y 1H nmr { CDCIB ) EIMSd
7 B time® (%) (°cy (ppm) (rel.int.%)
(h)
7 hydroxy hydroxy B 72% 113-115 1.52 {(6H = 2C|I3). 2374 (2H. s, CHZ)’ 242 (M",BS).
5.85 (2H., br §,0H). 7.52 (lH. s. 5H) 227 (54). 186 (1l00).
158 (11)
Ba methoxy methoxy 2 23b 70-71 1.53 (6H. s, ZCHS). 2.72 {2H. s. CHE)' 270 (M*.GZ).
3.91 {3H, s. CHy0). 4.02 (3H. s CH,0). 255 (100). 215 (96).
7.6/ {lH a3 S-H) 186 (50}, 171 (22)
9a hydroxy mathoxy 2 so® l74-175 .52 (6H 8. 4CHy). 2.75 (<H. s. CH,). 256 (M, B2),
4.U2 (3H. s. CHzU). 5.6l (1H.br s.CH}. 241 (93). 201 (100).
7.47 (1M, s. 5-M} 182 (52). 154 (53)
8b athoxy ethoxy 2 24 o1l 1.40 (BH, m, 2Cﬂ3-CH20). 1.52 (6H. s, 295 [M‘.SQJ.
2CHy) 2.72 (2H s, CHy). 4.11 (2H. g, 2B3 (lg0). 243 (76)
J = 7 Hz, CHy-CH,0). 4.25 (24, q. D = 215 {39), 186 (76).
7 Hz, CHy-CH,0), 7,85 (IH, 8. 5-H} 170 (55), 157 (45),
a3 (70)
9b hydroxy ethaxy 2 52 14-150 1.45 (34, t. 3 = 7Hz, CH,;-CH,0). 1.50 270 (M*, s3),
(6H. s, 2CHy), 2,75 (2H. s, CH,),4,27 255 (68), 227 (29)
(2% g9 3 = 7 Hz, CHy-CH,0}. 5.75 {1H. 215 (45). 186 (100},
br s,0H). 7.47 (1H. s. 5-H) 170 (32}. 157 (17)
1
8¢ sec- sec- 2 16 oil 1.00 {6H. m. ZCHL-CH,-CH-CHg). 1.25 354 (w*, 7).,
butoxy butaxy (6H m. ZCHBCHz-éH-Cﬂs). 1,51 {6H. s. 242 (45). 227 (100},
]
2CHg). 1.51-1.91 (4H. m, 2CH,CH,-CH 186 (57). 157 (10},
-CHg} 2.70 (2H. s. CHy). 4.28 (kH. m. 83 (15)
r
CHLCH,~CH-CHy), 4.66 (1H, m. GH,CH,-
1
-CH -CHy) 2.65 (1H. . 5-H)
t
9c hydroxy sec— 2 dsb 95-97 L.03 (3H. t J = 6 Hz. C."!],CHZ'CH'CH;;)' 298 (M*.Q).Zdz (30).
butoxy 1.31 (3H, d, 2 = 6 Hz cn3cuz-éu-c§3). 227 (l00). 186 (BB).
1.50 {6H s 2CHg). 1.50-1.95 (2H. m, 157 (9)
1
CHCH, -CH-CHy ), 2.75](2H. s, CHy).
4.61 {lH, m. CH CH,-CH-CH;), 5.55 (IH,
br 5,0H) 7.47 (IH s. 5-H)
ad cyclo- cyclo- 2 15 otl 1.51 {(6H. s. 2CH;). [.55-2.02 (16H, m, 378 (m*. 43,
pentyl-  pentyi- 2x(CH,) ;=CH). 2.70 (2H. 8, CH,). 4.85 310 (2), 242 (55).
axy oxy
{1H. m. (CH,y),=CH=). 5.15 (1H, m, 227 (100}, 186 (57).
G:Hz)aﬂ:ﬂ— ). 7.65 (lH. s, 5-H) 69 (24), 41 (68)
9d hydroxy cyclo- 2 SGb E13-115 1.51 (6H. s 20H3). 1.50-2.03 (8H, m, 310 (M'.5).
pentyl- =04 —
oy (Chy),=CH— ). 2.75 (2H, 8. CH,). 5.17 291 (12). 276 (30).
(lH m,(CHz)A:CE— }. 5,57 (1H. brs, 261 (34). 242 (38),
OH), 7.48 {lH, 5, 5-H} 227 (loo}
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fable 1 (Contd,)

Compound Substituent on  Reaction Yield mp 1H nmr (COCl,) ElMsd
c’ 8 vime® (%) (%) {ppm) {rel.int.%)
th)
1oa ethoxy mathoxy 1 agP 40 1,42 (3H, t. 3 = 7Hz, CHL-CH,0), 284 (N", B1),
1.52 (&M, s, 2CH,). 2.72 (ZH, s, 265 (loD), 241 (19),
CHy). 4.03 (3H. 5, CHy0). 4.13 229 (85}, 213 (31},
(2H. Q. 3 = 7 Hz, CHy-CH,0), 201 (42), lez (37)
7.67 (IH. s, 5-H)
lob mathoxy sthoxy 1 92h 31-32 1.45 (3H. t. J = 7 Hz, CH;-CH,D). =284 (M*. B83).
1.53 (6H. 8. 2CHg}. 2.73 (2H, s, 269 (100), 24L (30).
CHy). 3.91 (3H. 5. CHyO}. 4.25 229 (70), 228 {32),
(2H, 9. 3 = 7 Hz CH,-CH,0). 20l (64), 172 (59)
7.67 (1M, 8. 5-H)
10¢ mathaxy cycto- 1 g7® 40 1.53 (6H. 8, 2CH,). 1.50-2.05 324 (M*, @),
pentyl- (BH. @ (CH,) (sCH— ). 2.72 (2H. 256 {38). 241 (10Q0)
oxy §. CHy). 3.87 (3H. 5. CHO), 201 (62}. 2O0 (29),
5.12 (LH, m, (CH2)4=C§I_——)< 7.67 172 (29}, 171 (20)
{IH. s. 5-H)
Be propargyl- propargyl- 3 BSb oil 1.52 (6H, s, 2CH5), 2.56 (2H. m, 3iB (M*. 25).
oxy axy 2CHSC-CH,0), 2.73 {2H s, CHy), 303 (l0), 279 (38).
4,85 (24 d. 3 = 2.5 Hz. CHEC- 223 (2B), 83 (40),
-CHa0)  7.70 {IH s, 5-H) 29 (100)

8viald of the purified pioduct. recrystallized from SO % ethanol.

bVield of the purified product,recrystallized from ethancl.

cAveraged times, based on tlc monitoring of the reaction.

d'H:) eV,direct inlet,
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In a similar synthetic sequence, pyrogallel {4) was transformed to the bis-tert-
butyl derivative (ll)lSL This compound was then cyclized to the dihydroxy-2,2-
dimethyl-4-chromanone (12). Regioselective O-alkylation resulted in the format-
ion of (14 a-e).The corresponding dialkoxy compounds (13 a-e} were also formed.
It is worthy of note, however, that the regioselectivity was opposite to that,
observed in the 6-chloro series and 6-tert-butyl-7-alkoxy-B-hydroxy-2,2-dimeth-
yl-4-chromanone derivatives (l4_a-e) were obtained (Scheme 2,Trable 2). Further
alkylation gave the corresponding novel dialkoxychromanones (15 a-e}.

Selected dialkoxychromancnes were then reduced and dehydrated to the correspond-

ing precocene analogues (l6 _a-f) {Scheme 3, Table 3).

Scheme 2
c o]
t-Bu t~Bu t-Bu
£=BuOH H POC1,
———— e R
AcOH + Zncl
HO OH 96% H5S0, H aH 2 45 0
OH OH OH
4 11 2 iz
rlox  |oMF/KCO./
2773
X=Cl,Br,I [kI
0 0
t-Bu 1-Bu
- 5 1t-Bu
R™ =X 4-
1 o DMF /K,,CO., /KI
RO 2773 Rrlg © 1 0
2 R™0
OR oM or}
l5a-e l4a~e 13a-e
a R =Me rR? = Et a R =Me
b rRY - Et R? = Me b Rl = Et
1 2 1
& R” = cyclopentyl R™ = Me & R” = cyclopentyl
q rY - propargyl RZ = Me d R = propargyl
e Rl = benzyl RZ = Me e R = benzyl
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1

d

~CHy0). 4,97 (2H, d, 3 = 2.5 Hz,

CHEC-CHy), 7.62 [IH, 3, 5-H)

Substiruent on Reaction Yisld mp H nmr ( CDCly) EIMS
c’ ¢®  timeS (%) (°c) (rel,1nt.%)
(h)
hydroxy  hydroxy 6 720°  1s8-160  1.38 (9H, s, {EHy) 40 1.47 (BH, 284 (M'. 50,
s. 2CHg). 2,70 (2H. 8. CHy). 249 (100), 238 (14),
5.82 (1H, br s,0M), 6.26 (lH, s, 223 {B2), 209 (62),
OH). 7.42 {1H. s, 5=H) 208 (45)
methoxy  methoxy 0.5 77%  79-80 1,35 (9H. s, (EHy) 459, 1.51 (M, 292 (M, 40},
5. 2CHy), 2.69 {2H, 5. CH,), 277 (58), 237 (38).
3.85 {3H, 5, CHy0), 4.0l (3H, s, 221 (l0D), 208 (18)
CHy0}. 7.57 (IH, 2, 5-H)
methoxy  hydroxy 0.5 13%  140-142  1.38 {oH, s, (EHy),0). L.5L (8K, 278 (i, 68),
s, 2CHg), 2.70 (2H, s, CHy), 3.97 283 (log), 223 (37),
(3H, 8, CHy 0}, 6.73 (1K, s: Gw), 207 (58), 194 (13
7.57 (1H, 8, 5-H}
13b athoxy athoxy .5 79° 124-126 1.35 (9H, s, (cy_s) ey 1.33 (3H, 320 {M*.isd).
t. 3 = 7 Hz, CH;-CH,0), l.44 (3H, 305 (63), 265 (33},
t, 3 = 7 Hz, CH,-CH,O0}, 1.50 (6H, 242 {100}, 221 {18)
3, 2CHg). 2.57 (2. 8. CHy). .03
(24, q. 3 = 7 Hz, CHy-CH,0), 4.30
{2H, 9. J = 7 Hz, CHy~CH,0}, 7.57
{lH, 3, S5-H)
b +
ethoxy hydroxy 0.5 g 127-129 1..38 (9H. =, (Cﬂ3)3c~). 1,41 (34, 292 (M . 63).
t, 3= 7 Hz, CH,-CH,0}, L.50 (6H. 277 (100}, 237 (38,
s, 2CH,). 2.B8 (2H, =, CHy}, 4.20 221 (41), 193 (17)
(2H, g, T = 7 Hz. CHy-CHy0). 6.73
(1M, s. OH), 7.57 (1H, &, 5-H)

1 eyelo- cyclo- 0.5 76°  lzo-122  1.35 (9H. s, (chig)5C). 1.50 (6H, 400 (M', 4},
pentyl-  penryl- 8. 20Hy), 1.42-2.02 (I6H, m, 2x 316 (5), 274 (lo),
oxy oxy

(cu2)4,cu— ). 2.65 (2H,a. CH,). 249 (38), 233 (30},

4,65 {14, m, (CH,) ,=CH-), 5,68 191 (90). 41 (loo)
.o, =CHe }. 7.56 {1lH,

(1M, m. H,) =Ch= ) {Ln

s, 5=H)

l4c cyclo- hydroxy 0.5 147 147-149  1.37 (9H. s. (053) 40, l.48 (6H, 332 (m*, 27),
pentyl- e, 2CH;). 1.56-1.97 (8H, m, 51y (&), 264 (63),
exy (Chy) yo0H- ). 2.57 (2H. 3. CHp). 249 {100), 208 (B3)

5.02 (14, n,(CH,) uCHa ). 6.66
{1H, s, OH). 7.55 {lH. s, 5-H}

13d propargyl- propargyle .5 7P 74-76 1.38 (9H, 8, (CHy),C-), 1.50 (6H. 340 (M*, 49y,

oxy oxy s. 20H,). 2,50 (IH, m. CHEC- 325 (2z1). 30l {loo},
CH,O}, 2.54 (1M, m. GHEC-CHLD), 2B4 (29}, 269 {26},
4,73 (2H, d, 3 = 2.5 Hz. CH=C- 245 (63)
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Table 2 (contd.})
Compeund Substituent en Reaction  Yield mp Yy one ( COCly) emst
e’ c? tine® % (°c) (rel,int.%}
(h}
l4d  propargyl- hydroxy 0.5 14% Jos-107  1.38 (9. s, (chy) ;69 1.50 (6H. 30z (", BO).
oxy a. 2CH,), 2.51 (IH, t, 3 = 2.5 287 (49 , 263 (99,
Hz. CHEC-CH,0), 2.68 (2H, s, CH) 231 (1V, 207(100)
4.82 (2H. ¢, 3 = 2.5 Hz, CH=C-
CH,C), €.72 (IH, 5. OH), 7.6C
{(IH. 5. 5-H)
L3e benzyl- benzyl- 0.5 65  o3-95 1.36 (9H. s. (cg:) 3C. 147 (GH, 444 (1*, 4,
oxy oxy s. 2GH,), 2.69 (2H, 5. CHy). 4.97 353 (8), 297 (5},
(24, 5. Ar-CH U}, 5.28 (2H, 3, 150 (1), 81 (100
Ar-CH,0), 7.21=7.47 (lOH, m, Ar-
protens), 7.62 (lH, s, 5-H)
14 benzyl- hydroxy 0,5 18% 149-151 1,32 (on. s, (cHp) 5ed. 1.52 (6H, 354 (M, D,
exy s, 2CH,). 2.70 (3H. s, CHy). 5.11 298 (8), 263 (3),
{2 5. Ar-cH0). 6.50 {IH. s, ow), 207 (6), 31 (200)
7.39 (5H. m, Ar-protons), 7.57 {1H,
s, 5-H)
15a  methoxy ethoxy 1 92 121.123  1.37 (om, s.(cH,) 46-), 1.46 {34, t, 306 (M*, 84,
3 = 7 Hz. CH,-CH0}, 1.51 (6H. s, 251 {42}, 235(10d) ,
2CH,), 2.69 (2H, 5, CHy), 3.63 (3H. 221 (11), 207 (=28)
5. CHSD). 4,29 (2H, q. J = 7 Hz,
CHy=CH,0). 7.57 (IH. 8, 5-H)
15b ethoxy methaxy 1 ga® as-88 1.35 (9H.s. (CH),C). L.41 (3H, t. 308 (M*, 79),
2 = 7 Hz, CHy-CH,0), 1.51 (6H. s, 291 @9 . 235(100} ,
2CHz). 2.68 (2H. s, CHy), 4.00 (3H, 221 (B). 207 (18)
5, CHSD), 4,04 (2H, q, J = 7 Hz,
CHy-CH,0) . 7.57 {IH. 5. S-H)
15¢c cyclo- methoxy 1 a?b 48-50 1.35% (9H. s. (Cﬂ3)3c-). 1.51 (6H, &, 346 <M+, 31),
pentyl- 26H,), 1.06-2.06 (BH. m.{CH,) ;ecHd, 278 (69), 263(100)
ory
2,68 (2H, s, CHy), 3,97 (34, 5,223 (50}, 207 (38)
CHg0). 4.75 (1H. m.(CH,) 4=CH~), 7.57
(1H s, 5-H)
1sd propargyl- methoxy 1 20 eil 1.34 (9H, s. (cﬂ3)3c.), 1,51 (&6H, s. 316 (M', 59) ,
oxy 2CH,). 2,48 (I, t. 3 = 2,5 Wz, cHF 301 (18}, 277(10g,
C-CH,0), 2.70 (2W. 8. CH,), 4.03 (3H, 221 (a2},
s CHyU). 4.72 {2H, d. J = 2 Hz, CHE 193 (9m)
C-CHuU) 7,60 (1M, 5. 5-H)
15e benzyl- methoxy 1 Bab 88-90 1.34 {9H, s, (CES]SC-]‘ 1.45 (6H. s. 368 (M‘, 23,
ory 2CH;), 2.66 (2H, 8, CH,}, 4.0l (34, 312 (12,
s, CHD), 4.98 (2H, 3, Ar-CH,0). 7.27- 277 (a9},
7,52 (5H, m, Ar—protons), 7.57 (1H. s, 221 (22 N
5-H) a1 (100)
¥, 0, C, d - 5e€ lable 1
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Schems 3
0
1. Na BHA R B
3 1 o
RO g 0 2. 4M HCI/ THF RO T
o]
Ba:r R =CL Ry » Mo a: R = ¢l Ry = Me
8d: R = c1 Ry = cyclopentyl b: R = Cl Ry = cyclopentyl
Ba: R = Cl Ry = propargyl c: R =¢l Ry = propargyl
13a: R = t-Bu R; = Me d: R = t-8u Ry ~Me
13c: R = t-Bu R} = cyclopentyl e: R = t-Bu Ry = cyclopantyl
13d: ® = t-Bu R, = propargyl f+ R = t-Bu Ry = propargyl
Table 3
Compound R Rl Reduction time vield T {cocly) EIMS
Red, pehidr, (%) (ppm) (rel.int.%)
(h) (h}
168 ehlore  Methyl 0.5 1 78 1,47 (BH,s, 2CHy), 3.89 (3H, s, 254 (M*, 23},
CH,0). 3.90 (3H. s.. CHy0). 5.60 239 (100) , 224 (13),
(i#. d. 2 = 10 Hz. 3-H), 6.20 (14, 41 (23}
d, 3 = 10 Hz, 4-H). 6.76 (lH, s.
5-H)
16k chloro  cyclo- 0.5 2 85 1,45 (GH. s. JCHg). 1.50-2.05 (16n. 362 (M'. 6,
pentyl . 2x(CH,),=CHY, 4.85 (W, m, 294 (8}, 279 (5),
Gty y=Crtd. 4,99 (19, mfEHy) acHe ), 226 (1s). =11 (100
5.55 (lH, d, 3 = 10 Hz, 3-H).
6.20 (lH, d. 2 = 10 Hz, 4-H), 6,73
(1H, s. 5-H)
16¢ chloro propargyl 0.5 2.5 76 1.47 {6H, s, 2CHy). 2.50 (2H, m, 302 (M*, 91},
2C§¥C—CH20). 4,B0 (44, m, ZCH#C~ 287 (l00), 263 (24),
-CH,0}. 5,80 (14, d, 2 = 1D Hz, 248 (14}, 209 (29).
3-H). 6.20 (kH, d, 3 = L0 Hz.d4=-H), 181 (20}
6.79 (1H, s, S-H)
16d tart- methyl 2.5 1 76 132 (9. s, (EH.) 400 146 (BH. 276 (M*. 543,
buryl 5. 20My}. 3.85 (3. s, CH,0). 3,91 261 {100), 231 (18),
{3H, s, CH,0), 5.50 (1K, d, J = 10 167 (10)
Hz, 3-H), 6.25 (IH., d. J = 10 Hz,
4-H), 6.62 (lH, 8, 5=H)
lbe tert- cyclon 2.5 1.5 80 L33 {9H. s, (CH,),Cd. 1.44 (6H.5, 384 (M*, 98y,
butyl pentyl 2CHZ). 1.50-2.03 {16H, m, 2x(C_1_-|_2)4 326 (31), 301 (68),
sCH-) 4.72 [1H. n. (OH,) =CH- }.5.43 248 (42). 233 (100),
(iH, ¢, I = 10 Hz, 30), 5.55 (IH, 217 (29)
m, (cuz)“hcy_,.). 6.23 (L4, d, 31 =
10 He, 4-H). 6.62 (1H. s, 5-H}
1sf tart- pragargyl 1.5 2 az 1.36 (9H, 9'(033)30»-}- 1.45 (BH, 324 (M, 47),
butyl s. 2CHg), 2,51 (2H, m, 2CHEC- 309 (100), 285 (23).

CH,0), 4.73 (24, d, I = 2,5 Haz..
CHEC-CH,0). 4.83 (2H, d. 1 = 2.5

Hz, CHZC~CH,0), 5.5 (1H.d. 2 = 10

Hz, 3-H).6.23(1lW, d,
6.66 (1H. s, 5-H)
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Determinatign of the substitution pattern of various chromanone derivatives

J-echo 13C—spectrale'l7

were recorded for selected chromanones (3 _a-e), since
the information provided by the lH-spectra proved to be insufficient for the
determ:nation of substitution patterns.

There are well-known empirizal chemical shift rules for the 130-spectra of

chromanonesls and substituted aromatic compoundsla'lg. These rules were used

in the determination of the substitution pattern of the molecules under invest-
igation (Table 5). It was possible to complete the assignment in the case of 12,
This helped us to determine the expected J;valhes for the unsubstituted compound

and obtain a Z, correction factor for the effects of the pyranone raing. Thus,

the ¢~5 -~ C~8 chemical shifts can be calculated as follows:

8
‘;Cl 128.5 + X Q
k=5

Z. = =-5,8, Z. = =-6.9, Z_, = +8.3, Z8 = -13.3

The Qk correction factors are known from the literaturels. In order to corrobo-
1 e
rate a particular 3C assigment an arbitrary prescription was put to good use.

130 chemical shifts was not

The difference between the measured and calculated
allowed to be higher than 5 ppm, Table 4 shows for 3b and 3d that a hypothetical
exchange of the R7 and RB substitutents would give a ca. 10 ppm difference

between the calculated and measured chemical shifts which is clearly in contra-

dictaion with our “ thumb rule ™.

Table 4 Measured-calculated 130 shifts for 3b and 3d

(fm-Jc)ég R’ and RB (Jh—gc)gg R’ and R8
reversed reversed
c-5 -1.8 -1.8 +4.,2 +4,2
C-6 +2.8 +4.3 +4_7 +3.0
c-7 -0.8 =7.0 +3.0 +9.,2
c-8 +5.4 +11.6 +1.6 -4.6
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Bioactivaty data of these novel analogues of the natural precocenes will be

reported elsewhere,

EXPERIMENTAL

Melting points were determined on a PHMK hot stage melting point apparatus and
are uncorrected. Microanalyses were performed i1n the Microanalysis Department

of Kossuth Lajos University. Mass spectra were obtained on a VG 7035 mass
spectrometer 1n the £I mode 70 ev, 170 °C. 200.13 MHz lH nmr spectra were
recorded with a BRUKER WP 200 SY nmr spectrometer. Following a 45 degree (3 Ats)
pulse data were accumulated 1n 16K memory giving 0.24 Hz/pt digatal resolutaion,
Internal TMS was used as reference standard, The 50.3 MHz 130 nmr spectra were
obtained by the use of the same spectrometer. Usually a J-modulated spin-echo
spectrum was recorded for each of the compounds in order to establish the
number of attached protons for a particular carbon atomls. Typically 4-6 sec
relaxation delay was allowed between the sequences, According to an average

1

JCH = 150 Hz coupling 1/3 = 6.6 msec delay has been inserted into the spin-
13

~echo sequence. Broadband decoupled C nmr spectra were obtained in 16K
memory, giving ca. 1.2 Hz/pt digital resolution., Chemical shifts were

referenced to the solvent signal of DMSO-d6 as 39.5 ppm,

4-chloropyrogallel {5)

This compound was obtained by the method of Hormer and deeckela. The product

was recrystallized from benzene, yield:81%. mp 163-164°C (111.’.14 86%, mp 153-1560C)

4,6-Bis-tert-butylpyrogaltlol (11)

This compound was synthesized by the method of Schulze and Flaigls. The product

was recrystallized from benzene, 91%. mp 120-121 °c (llt.l5 94%, mp 121 OC).

6Chloro-7,8-dihydroxy-2.2~-dimethyl-4-chromanone (7) and 6-tert-butyl-7,8-d:1-

hydroxy-2,2-dimethyl-4-chromanone (12}

To & stirred mixture of POClS(12QOg. 750 ml, 8.4 moles) and 3-methylbut~2-enoic
acid (6)}(55y., 0.55 mole) were added 102 g.(0.75 mole) of 2n012 and 0.5 mole of
4-chloropyrogallol (5) or 4,6-bis-tert-butylpyrogallel (1ll). The reaction mixt-
ure was stirred at room temperature., then péured onto crushed ice 2000 g and

stirred for further 4 h, The separated solid was filtered off, washed with cold

water to remove acidic contaminants and the crude products were recrystallized

from 50% ethanol, Reaction times and other data are given in Table 1 and 2.
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O-Alkylation of dihydroxy-2,2-dimethyl~4~chromanones

The chromanone (Z or lg)(éo mmoles) was dissolved in DMFA (50 m) and stirred
with KZCOs(b.ZQQ, 80 mmoles), KT @.2 g) and an alkylating agent (60 mmoles) at
#0 °Cc. When the starting material dissapeared on tlc, the mixture was poured
ento crushed ice (2009). A 5% solution of NaOH (éo mD was then added and the
mixture was extracted twice with diethyl ether {2x50 wl) . The organic layer was
then washed with cold water (3x50 ml), dried over arhydrous Na,S0, and evaporated
in wvacuum, The residue (§ or l;) was c¢rystallized from ethanol or purified by
column chromatography on silica gel Kieselgel 60, hexane:diethyl ether =9 : 1
as eluent,

The alkilane aqueous solution was acidified with conc. HCl to pH 1 at or below
5 oC, and the precipitate (2 or lﬁ) was filtered off, washed with cold water,
and recrystallized from ethancl, The latter compounds were subsequently
O-alkylated as described above, Reaction times and other data are in Table-l
and 2,

Reduction and dehydration of dialkoxy-2,2-dimethyl-4~chromanones

The corresponding chromanone (g or lg)(iS mmoles) was dissolved in methanol

(s0 nﬂ) and stirred at room temperature for the time given in Table 3 during
with NaBH4(2.839, 75 mmoles) was added into the reaction mixture in portions,
The solvent was removed in vacuum, 50 ml of water was added and extraction was
performed with dichloromethane (3x25 ml) . The combined dichloromethane solution
was washed with cold water(3x25 ml), dried over anhydrous Na,SO, and evaporated
in vacuum,. The residue was dissolved in tetrahydrofuran(25 ml) and stirred with
4 M HCl solution (0 mﬂ at room temperature, Reaction times for each chromenes
are given in Table 3, The reaction mixture was subsequently extracted with
diethyl ether {3x25 ml), and the combined organic layers were washed with 2 %
soluticn of NaOH (2x25 ml), water (3x25 ml), brine (2x25 ml), dried over Nazso4
and evaporated in vacuum, Analytical samples were cbtained by column chromato-
graphy on silica gel Kieselgel 60, hexane:diethyl ether = 9:1 was used as

eluent, Other data are given in Table 3.
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